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S P E C I A L NOTES. 

With this number we commence the second volume of INSECT LIFE. 

T h e l a s t n u m b e r was s o m e w h a t d e l a y e d b y t h e p r e p a r a t i o n o f t h e ex
t ens ive i n d i c e s , w h i c h , h o w e v e r , w e f e e l w i l l g r e a t l y inc rease t h e v a l u e 
o f v o l u m e I . L a r g e l y t h r o u g h t h e k i n d n e s s o f t h e a u t h o r i t i e s o f t h e 
G o v e r n m e n t P r i n t i n g O f f i c e w e w e r e ab l e t o p r i n t t h e n u m b e r s d u r i n g 
t h e pas t yea r m o r e r e g u l a r l y a n d p r o m p t l y t h a n w e h a d a n t i c i p a t e d , 
a n d w e h o p e t o c o n t i n u e t h i s r e g u l a r i t y t h r o u g h t h e c o m i n g v o l u m e . 
A s s t a t e d i n t h e s a l u t a t o r y t o t h e first v o l u m e , h o w e v e r , t h e f o r c e "of 
t h e D i v i s i o n o f E n t o m o l o g y is so a c t i v e l y e n g a g e d d u r i n g t h e l a r g e r 
p a r t o f t h e y e a r w i t h field w o r k a n d e x p e r i m e n t a t i o n t h a t some l a c k o f 
p r o m p t n e s s i n p u b l i c a t i o n c a n n o t b u t ensue. T h e p u b l i c a t i o n o f t h e 
b u l l e t i n m e t w i t h e v e n m o r e f a v o r t h a n w e h a d h o p e d a t t h e .start, 
a n d a l m o s t n o adve r se c o m m e n t s h a v e reached o u r eye. T h e o n l y c r i t i 
c i s m w h i c h w e h a v e n o t i c e d was p u b l i s h e d i n t h e r e v i e w c o l u m n o f t h e 
Atlantic Monthly, i n w h i c h s l i g h t e x c e p t i o n was t a k e n t o t h e idea o f 
t h e p u b l i c a t i o n o f a m a g a z i n e b y t h e . G o v e r n m e n t , w h i c h b y i t s f r e e 
d i s t r i b u t i o n w o u l d c o m p e t e o n u n f a i r l y a d v a n t a g e o u s t o n u s w i t h p r i 
v a t e e n t e r p r i s e s . W e h a v e no c o m m e n t t o m a k e e x c e p t t h a t t h e va 
r i o u s b ranches o f t h e G o v e r n m e n t a re c o n s t a n t l y p u b l i s h i n g b u l l e t i n s , 
m a n y o f w h i c h d i f f e r b u t s l i g h t l y i n c h a r a c t e r f r o m t h i s , so t h a t i f t h e 
t i t l e -page were o n l y s l i g h t l y c h a n g e d , I . X S K C T L I F E w o u l d escape a l l 
c r i t i c i s m o f t h i s k i n d . W e t r u s t t h a t t h e in te res t o f o u r readers w i l l 
con t inue , a n d t h a t t h e t e n d e n c y w h i c h I N S E C T L I K E has so f a r s h o w n , 
t o increase t h e co r respondence , a n d t h e r e f o r e t h e r a n g e o f b e n e f i t o f 
the D i v i s i o n o f E n t o m o l o g y , w i l l a lso c o n t i n u e . 

South A f r i c a n I n s e c t s . — T h a t i n d e f a t i g a b l e w o r k e r , M i s s E l e a n o r A . 
O r m e r o d , has j u s t b r o u g h t o u t p r i v a t e l y a l i t t l e w o r k e n t i t l e d " No te s 
a n d D e s c r i p t i o n s o f a F e w I n j u r i o u s F a r m a n d F r u i t I n s e c t s o f S o u t h 
A f r i c a . " T h e b o o k is p u b l i s h e d b y S i m p k i n , M a r s h a l l & Co. , o f L o n 
d o n , a n d t h e p r i c e i s 2*. U. T h e d e s c r i p t i o n s a n d i d e n t i f i c a t i o n s o f t l • 
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insects a re b y M r . O l i v e r E . J a n s o n , a n d t h e species a re figured i n 
n e a r l y a l l ins tances . M a n y i t e m s o f i n t e r e s t s t r i k e us i n g l a n c i n g 
t h r o u g h t h e pages , a n d w h i l e m a n y o f t h e species seem to be v i c a r i o u s 
w i t h o u r o w n i n t h e d a m a g e w h i c h t h e y do , b u t one ( b a r r i n g scale 
insec ts ) seems t o be i d e n t i c a l w i t h a n y A m e r i c a u i n j u r i o u s species. 
T h i s i s t h e D i a m o n d - b a c k M o t h (Plutella cruci/erarum), w h i c h damages 
cabbage i n t h e E a s t P r o v i n c e . T h e F l u t e d Scale (Icerya purchasi) o f 
course occupies a c o n s i d e r a b l e space, w h i l e t h e F l a t Scale (Lecanium 
hesperidum) is also m e n t i o n e d . 

A m o n g t h e v i c a r i o u s pes ts m a y be m e n t i o n e d t h e O r a n g e F l y (Cera-
titis citriperda), w h i c h damages o ranges i n t h e same w a y as does t h e 
M o r e l o s O r a n g e F l y (Trypeta ludens—see I N S E C T L I F E , A u g u s t , 1888, 
page 4 5 ) ; t h e O r a n g e B u t t e r f l y (Papilio demoleus), w h i c h w o r k s u p o n 
t h e f o l i a g e o f t h e O r a n g e i n t h e same w a y t h a t t h e O r a n g e D o g (Papilio 
cresphontes) w o r k s i n F l o r i d a ; t h e B e a n Seed-weev i l (Bruchus subarma-
tus*!), w h i c h damages beans j u s t as does t h e B e a n W e e v i l (Bruchus obso-
letus) i n A m e r i c a ; a l a r g e C a n t h a r i d (Mylabris oculata), w h i c h i n j u r e s 
beans a n d peas i n a s i m i l a r m a n n e r t o t h e d a m a g e done b y M e l o i d s i u 
t h e W e s t ; a n d t h e C e t o n i i d (Rhabdotis semipunclata), w h i c h i n j u r e s figs 
a n d peaches j u s t as does t h e " F i g E a t e r " (Allorhina nitida) i n o u r 
S o u t h e r n Sta tes . 

Professor Forbes' C o r r e c t i o n . — W e are g l a d t o m a k e r o o m i n t h i s n u m 
be r f o r a n a r t i c l e r ece ived f r o m P r o f e s s o r F o r b e s w h i c h c o r r e c t s a s ta te
m e n t i n t h e a r t i c l e o n t h e P l u m C u r c u l i o i n t h e A n n u a l B e p o r t o f t h e 
D e p a r t m e n t f o r 1888. O u r i n f o r m a t i o n i n t h e A n n u a l was d e r i v e d f r o m 
a n e w s p a p e r r e p o r t w h i c h we supposed r e l i a b l e . 

A Phase of Buffa lo Gnat I n j u r y . — A r e p o r t b y M r . M a r l a t t o n a t r i p m a d e 
i n A p r i l , p u b l i s h e d i n t h e p r e s e n t n u m b e r , i s c o m p a r a t i v e l y i n t e r e s t 
i n g as i n d i c a t i n g a n u n e x p e c t e d r e s u l t o f c e r t a i n o p e r a t i o n s b y t h e 
A r m y engineers . W e h a v e a l r e a d y p u b l i s h e d M r . G . A . F r i e r s o n ' s 
l e t t e r c o n c e r n i n g t h i s p e c u l i a r case (see I N S E C T L I F E , A p r i l , 1889, V o l . 
I , p a g e 313) , a n d i u t h e l i g h t o f M r . M a r l a t t ' s o b s e r v a t i o n s o u r o p i n i o n 
t h e r e p u b l i s h e d i s c o n f i r m e d . I t i s a h a r d case, a n d t h e o n l y r e m e d y 
c a n come t h r o u g h Congress i n t h e shape o f a n i t e m i n t h e r i v e r a n d 
h a r b o r a p p r o p r i a t i o n b i l l . 

B ib l iography of A m e r i c a n Economic E n t o m o l o g y . — T h e first p a r t o f t h i s 
I ^ n g - d e l a y e d w o r k i s n o w b e i n g p r i n t e d , a n d t h e second p a r t w i l l p r o b 

a b l y be in t h e p r i n t e r ' s h a a d s b y t h e close o f t h e yea r , T h e p r e p a r a t i o n 
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o f t h i s w o r k has been i u t h e h a n d s o f M r . S a m u e l H e n s h a w , o f B o s t o n , 
f o r t h e pas t t w o yea r s , a n d t h e first p a r t , j u s t n o w b e i n g p r i n t e d , com
pr i ses t h e w r i t i n g s o f B . D . W a l s h a n d C. V B i l e y . 

B u l l e t i n on Roo t -kno t Disease i n F l o r i d a . — T h i s b u l l e t i n , m e n t i o n e d i n 
o u r Spec ia l N o t e s i n t h e l a s t n u m b e r o f I N S E C T L I F E , has been d e l a y e d 
f o r t h e p l a t e s , w h i c h t h e p r i n t e r c o u l d n o t h a v e execu ted u n t i l a f t e r 
J u l y 1. W e hope soon, h o w e v e r , t o h a r e i t r e a d y f o r d i s t r i b u t i o n . 

A R S E N I C A L POISONS FOR T H E P L U M A N D P E A C H CURCULIO. 

By S. A. FORBES 

The following report of results of my recent experimental work on the 
c o m m o n peach c u r c u l i o is i n t e n d e d t o c o r r e c t a n d comple t e a r epo r t e r ' s 
s u m m a r y o f r e m a r k s m a d e i n A u g u s t , 1883, a t a m e e t i n g o f t h e Cen
t r a l I l l i n o i s H o r t i c u l t u r a l S o c i e t y , a t C h a m p a i g n , as r e p u b l i s h e d i u t h e 
l a s t B e p o r t o f t h e U . S. E n t o m o l o g i s t , page 75. T h e e x p e r i m e n t s t h e r e 
a l l u d e d t o w e r e n o t g e n e r a l i z e d b y me , b u t were desc r ibed as m e r e l y 
p r e l i m i n a r y t o a m u c h m o r e e l a b o r a t e series w h i c h I h a v e since c a r r i e d 
t h r o u g h . 

T h e o b j e c t o f these e x p e r i m e n t s has been t o a sce r t a in some d e t a i l s o f 
t h e f o o d a n d f e e d i n g h a b i t s o f t h e c u r c u l i o a n d t o tes t i t s s e n s i b i l i t y to 
a r sen i ca l po i sons w h e u d i s t r i b u t e d on t h e t rees w h i c h t h e insec t f r e 
quen t s . I u t h e case o f t h e peach i t was i m p o r t a n t also to find w h a t 
a m o u n t o f these po isons t h e leaves m i g h t receive w i t h o u t m a r k e d i n j u r y . 

FEEDING EXPERIMENTS. 

June 15, 1888, plum curculios confined with plum leaves, June 1G, 
one o b s e r v e d m a k i n g a deep, s h a r p , o b l o n g e x c a v a t i o n i n t h e m i d r i b ; 
s i m i l a r w o r k o n o t h e r m i d r i b s , pe t io l e s , a n d s tems. Bee t les also seen 
g n a w i n g t h e su r f aces o f t h e leaves, e spec ia l ly t h e f r e s h e r t e r m i n a l ones. 
L e a v e s r e m o v e d a n d g r e e n p l u m s s u b s t i t u t e d . J u n e 1!), p l u m s pep
p e r e d w i t h holes , some c o n t a i n i n g eggs, o the r s n o t . J u l y 2, f r e s h l o t o f 
bee t les i m p r i s o n e d w i t h b o t h leaves a n d g reen p l u m s . T h e n e x t d a y 
b o t h h a d been ea ten , t h e p l u m s p e r h a p s t h e more f r e e l y . 

S e v e r a l e x a m p l e s t a k e n A p r i l 14, 1889, be fo r e peach t rees were i n 
b l o o m , w e r e p r o v e n b y d i s sec t ion t o h a v e l a s t f e d on d e a d v e g e t a t i o n , as 
s h o w n b y t h e absence o f c h l o r o p h y l a n d t h e presence o f some o f t h e 
f u n g i o f d e c o m p o s i t i o n . C u r c u l i o s c o n f i n e d A p r i l 19, w i t h b o t h d e a d 
a n d l i v i n g peach leaves , f e d o n l y on t h e l a t t e r , n o t h a v i n g t o u c h e d t h e 
d e a d leaves a t t h e e n d o f t h r e e d a y s . Peach b lossoms b e i n g p l aced i n 
t h e cage, w i t h f r e s h leaves also, A p r i l 22, b o t h were f r e e l y ea ten a t once, 
t h e b lossoms b e i n g , h o w e v e r , e v i d e n t l y p r e f e r r e d . B o t h c a l y x a n d 
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c o r o l l a w e r e p e r f o r a t e d w i t h s m a l l r o u n d holes , a n d ea ten a w a y f r o m 
t h e edge. 

T h r e e spec imens t a k e n i n s o u t h e r n I l l i n o i s w e r e d i s sec t ed A p r i l 23, 
a n d f o u n d t o c o n t a i n v e g e t a b l e t issues, c h i e f l y o f leaves (as s h o w n by 
t h e f r a g m e n t s o f s p i r a l vessels), w i t h o u t f u n g i a n d w i t h m o r e o r less 
c h l o r y p h y l . V e g e t a b l e h a i r s a n d p e c u l i a r p o l l e n g r a i n s , n o t t hose o f 
f r u i t b lossoms, w e r e also r ecogn i zed . 

T h i n k i n g i t poss ib le t h a t t h e c u r c u l i o m i g h t f e e d o n flowers s o m e w h a t 
i n d i s c r i m i n a t e l y , w e p u t a n u m b e r u n d e r a b e l l g lass w i t h roses i n f u l l 
b l o o m . T h e n e x t d a y , M a y 19, t h e pe t a l s w e r e m u c h ea ten , a n d t w o 
d a y s l a t e r c a l y x a n d pedunc les h a d l i k e w i s e been a t t a c k e d . T h e rose 
leaves were n o t i n j u r e d . W h e n rose b l o o m s a n d p e a c h leaves t o g e t h e r 
w e r e o f f e r e d t h e i m p r i s o n e d beet les , t h e y f e d f r e e l y on b o t h . 

A g a i n , M a y 23, c u r c u l i o s w e r e c o n f i n e d w i t h b o t h b u s h h o n e y s u c k l e s 
a n d s n o w b a l l s i n b lo s som. T h e n e x t d a y t h e h o n e y s u c k l e b lossoms 
were eaten, a n d o n t h e second d a y those o f t h e s n o w b a l l also. O n t h e 
o t h e r h a n d , beet les s h u t u p w i t h peach leaves a n d p e o n y flowers a te 
t h e p e a c h a t once, as u s u a l , b u t r e f u s e d t h e p e o n y e n t i r e l y , n o t h a v i n g 
ea ten i t a t a l l a f t e r t e n days . 

INSECTICIDE EXPERIMENTS. 

My first experiments with insecticides for the curcuMo alone were 
made J u l y 6, 1888. T w o lo t s w e r e p l a c e d u n d e r g lass , w i t h l eaves a n d 
g r een f r u i t o f t h e p l u m , t h e f o o d o f one b e i n g s p r a y e d w i t h P a r i s g r e e n ? 

1 p o u n d t o 50 g a l l o n s o f w a t e r , a n d t h e o t h e r n o t . T h e first bee t l e d i e d 
i n t h e po i soned l o t J u l y 9, a n d t h e n e x t d a y a l l w e r e d e a d , t h e check 
l o t c o n t i n u i n g w i t h o u t loss. J u l y 28 a s i m i l a r e x p e r i m e n t w a s m a d e 
w i t h P a r i s g reen , 1 p o u n d t o 100 g a l l o n s , a p p l i e d u n t i l t h e l eaves began 
t o d r i p . T h e po isoned beet les c o m m e n c e d t o d ie t h e n e x t d a y , a n d f i v e 
o f t h e s i x were d e a d o n t h e 31st . I n t h e c h e c k l o t o f s i x , o n t h e o the r 
h a n d , o n l y one was dead . 

A n e x p e r i m e n t b e g u n w i t h 1 p o u n d t o 200 g a l l o n s was u n a v o i d a b l y 
suspended i n t w o days , b e f o r e r e s u l t s w e r e r e a c h e d . 

N e x t , A p r i l 19 ,1889 , a l o t o f c u r c u l i o s , g r e a t l y e x h a u s t e d b y l o n g con* 
finement i n t r a n s i t , w e r e d i v i d e d i n t o five l o t s — t h e first, o f t w e n t y - f o u r , 
a c h e c k ; t h e second a n d t h i r d o f t w e l v e each, t h e f o u r t h o f n i n e , a n d the 
fifth o f t w e l v e . T h e f o o d o f t h e second l o t w ras t r e a t e d w i t h P a r i s g reen 
m i x e d w i t h w a t e r a t t h e r a t e o f 1 p o u n d t o 100 g a l l o n s ; t h a t o f the 
t h i r d , w i t h a p o u n d t o 200 g a l l o n s ; t h e f o u r t h , a p o u n d t o 300, a n d the 
fifth, a p o u n d t o 500 g a l l o n s . 

T h e p r e v i o u s h a r d s h i p s o f t h e c h e c k l o t caused m a n y o f t h e m t o die , 
m o s t o f t h e m h a v i n g been i n s e n s i b l e , i n f a c t , w h e n first r e l e a s e d ; b u t 
t h e e f fec t s o f t h e po isons w e r e n e v e r t h e l e s s e v i d e n t , as s h o w n b y the 
s u b j o i n e d t a b l e : 



5 

Paris-green experiment No. 1, April 19, 1889. 

Died. 

April 22. 
23 
24. 
25. 
26. 
27. 
29. Total. 

Check lot. 

Number used, 
24. 

1 lb. to 100 gals. 

3 
2 
2 

10 

Number used, 
12. 

12 

1 lb. to 200 gals. 

Number used, 
12. 

12 

l ib . to 300 gals. 

Number used, 
9. 

1 lb. to 500 gals. 

Number used, 
12. 

12 

M a y 4 t h i s e x p e r i m e n t was r epea ted w i t h a f r e s h e r l o t o f beetles, w i t h 
m o r e m a r k e d r e s u l t s , c u r c u l i o s c o m m e n c i n g t o d ie t w o days a f t e r t r ea t 
m e n t i n a l l t h e po i soned l o t s b u t one, a l l o f one l o t b e i n g dead i n n i n e 
d a y s , a n d i n t e n d a y s a l l o f e v e r y po i soned l o t b u t a s ing le beet le . I u 
t h e c h e c k l o t , m e a n w h i l e , o n l y one h a d d i e d . 

Paris-green experiment Xo. 2, Mag 4, 1880. 

Cheek lot, l ib . to 100gals. l ib . to 200 gals. 1 lb. to300^als. lib. to500gals. 

Died. 
Xumlx r used, 

12. 
Number used, 

12. 
Number used, 

12. 
Number used, 

'>•> 
Number used, 

22. 

ATn v' ft _ _ _ 3 o 1 
1 4 2 

g 1 2 2 1 
9 2 3 3 3 

10 1 3 1 4 4 
] 1 1 G 4 
13 4 2 5 
14 1 1 1 1 

Total 1 12 12 22 21 

I n b o t h the above e x p e r i m e n t s , as also i n t h e f o l l o w i n g , peach leaves 
w e r e used as f o o d , a n d these were s p r a y e d b u t once. 

A l l s t r e n g t h s o f t h e po i son m i x t u r e here k i l l e d t h e beetles f e e d i n g 
o n i t , t h e d i f f e r e n c e b e i n g seen i n t h e r a p i d i t y w i t h w h i c h t h e y t o o k 
e f fec t . I n f o u r d a y s f r o m p o i s o n i n g t h e r a t i o s k i l l e d w e r e 42 per cen t . 
i n l o t t w o , 33 per cent , i n l o t t h r ee , 27 pe r cent , i n l o t f o u r , a n d 18 per 

cen t , i n l o t f i v e . 
F i n a l l y , M a y 17, a s t i l l m o r e e x t e n s i v e e x p e r i m e n t was b e g u n w i t h 

L o n d o n p u r p l e , th ree h u n d r e d a n d f o r t y - s e v e n c u r c u l i o s b e i n g d i v i d e d 
i n t o five l o t s as be fo re , t h e i r t r e a t m e n t d i f f e r i n g f r o m t h a t o f t h e fo re 
g o i n g o n l y i n t h e s u b s t i t u t i o n o f L o n d o n p u r p l e f o r P a r i s g r e e n . T h e 
r e s u l t s were r e n d e r e d , h o w e v e r , s o m e w h a t less s a t i s f a c t o r y b y t h e late
ness o f t h e season, w h i c h p r o b a b l y accounts f o r t h e n u m b e r o f dea ths i n 
t h e check . O t h e r p a r a l l e l o b s e r v a t i o n s l e d t o t h e c o n c l u s i o n t h a t spen t 
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a d u l t s , d o u b t l e s s t b e ea r l i es t t o emerge , w e r e a l r e a d y b e g i n n i n g t o d i e 
s p o n t a n e o u s l y . T b e e x p e r i m e n t was c o n t i n u e d l o r e i g b t d a y s , w h e n a l l 
t h e c u r c u l i o s o f t h e first l o t w e r e dead , a n d n e a r l y a l l o f t h e o the r 
p o i s o n e d l o t s , a f o u r t h o f t h e check h a v i n g also p e r i s h e d . 

London purple experiment, May 17, 1889. 

Died. 

Check lot. 1 lb. to 100 gals. 1 lb. to 200 gals. 1 lb. to 300 giils. 1 lb to 5( 0 gals. 

Died. 
Number used, 

47. 
Number used, 

100. 
Number used, 

100. 
Number used, 

50. 
Number used, 

50. 

May 19 
20. 
21 
•k.2 
23 
24 

Total 

1 
5 
4 

35 
18 
18 
10 
5 
6 

37 
1!) 
10 
11 
7 
5 

10 
4 
2 
9 
7 
3 

12 
G 
4 

10 
8 
5 

May 19 
20. 
21 
•k.2 
23 
24 

Total 
10 92 89 41 45 

EFFECT ON T H E F O L I A G E . 

It is well known to fruit-growers that the leaves of the peach are 
m u c h m o r e s e n s i t i v e t o t h e s c o r c h i n g e f f e c t o f t h e a r s en i ca l po i sons 
t h a n those o f t h e a p p l e o r p l u m , a n d i t is i m p o r t a n t t o k n o w j u s t h o w 
s t r o n g a m i x t u r e o f t h e c o m m o n a r sen i ca l i n sec t i c ides t h a t t r ee w i l l 
bea r u n d e r f a v o r a b l e , a n d also u n d e r u n f a v o r a b l e , c o n d i t i o n s . M y 
e x p e r i m e n t s o n t h i s p o i n t a re i n c o m p l e t e , b u t t h e y a re g i v e n he re f o r 
w h a t t h e y a re w o r t h : 

F i r s t . T w o b ranches o f a peach t r ee were s p r a y e d M a y 18 w i t h L o n 
d o n p u r p l e m i x t u r e s , a p o u n d t o 100 a n d a p o u n d t o 200 g a l l o n s , re
s p e c t i v e l y . A w e e k l a t e r n o n o t i c e a b l e d i f f e r e n c e c o u l d be m a d e o u t 
b e t w e e n t h e c o n d i t i o n o f t h e t w o b ranches , t h e t i p s o f t h e l eaves i n 
b o t h b e i n g s o m e w h a t deadened a n d d r y . M a y 20 i d e n t i c a l a p p l i c a 
t i o n s w e r e made , w i t h n o a p p a r e n t e f f e c t o n t h e f o l i a g e b y M a y 22. 
H e a v y r a i n s f o l l o w e d , a n d no f u r t h e r o b s e r v a t i o n s w e r e m a d e . 

J u n e 6 t w o o t h e r b r a n c h e s were s p r a y e d as b e f o r e . A h e a v y r a i n 
f o l l o w e d J u n e 8, a n d m o r e u p o n t h e 9 t h . O n t h e 1 0 t h t h e e f f ec t s o f 
t h e p o i s o n w e r e s o m e w h a t a p p a r e n t o n b o t h b r a n c h e s , r e d d i s h d i s co l -
o r a t i o n s o c c u r r i n g w h e r e t h e fluid h a d g a t h e r e d i n d r o p s a n d also a l o n g 
t h e m a r g i n s o f t h e y o u n g e r leaves . F u r t h e r r a i n s o c c u r r e d o n t h e 1 6 t h 
a n d 1 7 t h . O n t h e l S t h t h e d i s c o l o r e d spots h a d i n c r e a s e d i n size, 
those o n t h e b r a n c h s p r a y e d w i t h t h e s t r o n g e r s o l u t i o n b e i n g s o m e w h a t 
l a r g e r a n d m o r e n u m e r o u s . N o leaves h a d f a l l e n , b u t t h o s e w o r s t 
a f f e c t e d w e r e ea s i l y d e t a c h e d , a n d d o u b t l e s s w o u l d h a v e f a l l e n even t 
u a l l y . T h i s l o o s e n i n g o f t h e leaves w a s e v i d e n t l y d u e , n o t t o d a m a g e t o 
t h e p e t i o l e , b u t t o p r e m a t u r e r i p e n i n g o f t h e l ea f ,* c o n s e q u e n t o n t h e 
c h e m i c a l i n j u r y t o t h e b l ade . J u n e 8 t w o o t h e r b r a n c h e s w e r e s p r a y e d 

* Ascertained l>y studying sections of the petiole. 
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as b e f o r e , s u b s t i t u t i n g P a r i s g r een f o r L o n d o n p u r p l e i n b o t h m i x t u r e s . 
L i g h t r a i n f o l l o w e d t h e same d a y , a n d m o r e o n t b e 9 t h . O u t h e 10th 
a s c o r c h i n g o f t h e leaves was s o m e w h a t e v i d e n t , a l i t t l e m o r e so where 
t h e s t r o n g e r m i x t u r e was used , w h i l e o n t h e 1 8 t h t h e c o u d i t i o n o f the 
f o l i a g e was p r a c t i c a l l y t h e same as o n those b ranches t r e a t e d w i t h L o n 
d o n p u r p l e — i f a n y t h i n g , a l i t t l e less seve re ly i n j u r e d . T h e r e was also a 
b a r e l y p e r c e p t i b l e d i f f e r e n c e i n f a v o r o f t h e w e a k e r m i x t u r e . Suppos
i n g t h a t a l l t h e w o r s t i n j u r e d leaves were r e n d e r e d p r a c t i c a l l y useless 
t o t h e t ree , t h e loss o f f o l i a g e w o u l d p r o b a b l y a m o u n t t o 4 o r 5 pe r cen t . 

T h e r e c a n c e r t a i n l y be no f u r t h e r q u e s t i o n o f t h e l i a b i l i t y o f t h e cur
c u l i o t o p o i s o n i n g b y v e r y m o d e r a t e a m o u n t s o f e i t h e r L o n d o n p u r p l e 
o r P a r i s g r een w h i l e f e e d i n g o n t h e leaves a n d f r u i t o f peach o r p l u m ; 
b u t m u c h a d d i t i o n a l e x p e r i m e n t i s needed to t e s t t h e p o s s i b i l i t y o f pre
v e n t i n g ser ious i n j u r y t o these f r u i t s b y t h i s means . T h e p u p a l h iber
n a t i o n a n d l a t e appea rance o f a cons ide rab l e pe rcen tage o f t h e cu rcu 
l i o s m a k e i t poss ib l e t h a t s p r a y i n g s m u s t be seve ra l t i m e s r epea t ed , a n d 
p e r h a p s c a r r i e d f u r t h e r i n t o t h e season t h a n i s cons i s t en t w i t h s a f e t y ; 
a n d t h e l i m i t o f t o l e rance o f these po i sons b y t h e peach u n d e r o r d i n a 
r i l y t r y i n g c i r c u m s t a n c e s has n o t been c l e a r l y a sce r t a ined . F u r t h e r , 
t h e o b s e r v a t i o n s a b o v e r e p o r t e d o n t h e f o o d p l a n t s o f t h e c u r c u l i o m a k e 
i t l i k e l y t h a t , i n n a t u r e , a s m a l l e r p r o p o r t i o n o f t h e f o o d o f these bee
t l e s comes f r o m t h e peach o r p l u m t h a n has h i t h e r t o seemed p r o b a b l e , 
a n d t h a t poisons t h e r e a p p l i e d w o u l d k i l l less c e r t a i n l y . I t seems w o r t h 
w h i l e t o m a k e t h e a t t e m p t t o a t t r a c t t h e a d u l t t o flowering p l a n t s i n 
t h e o r c h a r d o t h e r t h a n t h e peach , w i t h t h e h o p e o f p o i s o n i n g i t t h e r e 
( e spec ia l ly l a t e i n t h e season) w i t h o u t u s i n g these dange rous insec t i c ides 

o n f r u i t s a f t e r w a r d s t o be ea ten . 

R E P O R T OF A T R I P TO I N V E S T I G A T E B U F F A L O GNATS. 

By C. L. MARLATT, Assistant. 

WASHINGTON-, D. C , April 22, 1889. 
S I R : I U accordance w i t h your letter of instruction of Apr i l :>, 1889, I proceeded to 

Frierson's M i l l , La., and studied, as far as the conditions would permit, the relation 
of the r a f t of logs in Bayou Pierre to the injurious abundance of the gnats in that 
immediate locality. Examination was also made to determine the feasibility of re
moving the raf t to prevent the further breeding of the gnats thereon, 

I wish here to express my thanks to Mr. G. A. Frierson and brothers for their kind 
hospitality, and for the efficient aid renrlered by them in the investigation of the raf t 
and bayou. 

Respectfully, 
C. L . M A R L A T T . 

Prof. C. V. R I L E Y , 
U. S. Entomologist, Washington, 7). C. 

As you had surmised would be the case, the Buffalo gnats had already 
d i s a p p e a r e d w h e n I a r r i v e d a t F r i e r son ' s M i l l . A f e w T u r k e y G n a t s 
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w e r e o b s e r v e d a b o u t bo r ses a n d c a t t l e , b u t i t was e v i d e n t l y s o m e w h a t 
e a r l y f o r t h i s species t o be a b o u t a b u n d a n t l y . 

T h e s e v e r i t y o f t h e a t t a c k s o f t h e B u f f a l o G n a t t h e p r e s e n t season 
w ras p l a i n l y i n d i c a t e d b y t h e g e n e r a l e m a c i a t e d c o n d i t i o n o f t h e c a t t l e 
a n d m u l e s — t h e e f f e c t a lso o f t h e r e p e a t e d a p p l i c a t i o n o f o i l s o n the 
l a t t e r b e i n g s h o w n o n m a n y o f t h e m b y t h e loss o f l a r g e pa tches o f h a i r . 
T h e r e m a i n s o f s m u d g e f i r e s w e r e f r e q u e n t l y seen i n t h e v i c i n i t y o f t h e 
n e g r o houses a n d t h r o u g h t h e woods . I n a d d i t i o n t o these v i s i b l e i n d i 
c a t i o n o f t h e Simulium a t t a c k s was t h e u n v a r y i n g t e s t i m o n y t o t h a t 
e f f e c t o f t h e p l a n t e r s a n d negroes q u e s t i o n e d , a l l o f w h o m a s c r i b e d t h e 
a b u n d a n c e o f t h e g n a t s t o t h e presence o f t h e r a f t , a n d m a n i f e s t e d no 
l i t t l e a n x i e t y t o h a v e t h e G o v e r n m e n t t a k e measures t o p r e v e n t t h e 
y e a r l y r e c u r r e n c e o f t h i s pest . 

A s s h o w n i n t h e l e t t e r f r o m M r . G . A . F r i e r s o n , a n d also b y m y o w n 
i n q u i r i e s , t h e p l a n t e r s h a v e , f r o m t h e i r e x t e n d e d e x p e r i e n c e w i t h t h e 
gna t s , l e a r n e d h o w t o p r e v e n t loss o f s t ock , b y t h e use o f t r a i n o i l t o 
w h i c h a s m a l l a m o u n t o f s u l p h u r is c o m m o n l y a d d e d f o r t h e w o r k a n i 
m a l s ; a n d s m u d g e f i r e s f o r c a t t l e , sheep, etc. B u t t h e a n n o y a n c e d u r 
i n g t h e s i x weeks o f t h e s p r i n g f r o m t h e i m m e n s e s w a r m s o f g n a t s , 
p r a c t i c a l l y s t o p p i n g field w o r k , a n d also p r e v e n t i n g t h e s t o c k f r o m 
f e e d i n g , c a n n o t be a v o i d e d . 

A s s h o w n l a t e r the r a f t was f o r m e d i n 1 8 7 2 - 7 3 . T h e g n a t s w e r e n o t 
e spec i a l ly t r o u b l e s o m e , h o w e v e r , p r e v i o u s t o t h e s p r i n g o f 1885, s ince 
w h i c h t i m e t h e y h a v e a p p e a r e d i n i n c r e a s i n g n u m b e r s e v e r y yea r . 
T h e y seem t o h a v e e x t e n d e d t h e p r e s e n t season 5 t o 10 m i l e s o u t f r o m t h e 
b a y o u , s w a r m i n g i n g r ea t e r n u m b e r s o n c l ea r ed a n d p a r t i c u l a r l y o n 
m e a d o w l a n d . 

A s i n d i c a t i n g t h e a b u n d a n c e a n d p r o b a b l e source o f t h e g n a t s t h e 
p r e s e n t y e a r , t h e r e p o r t o f s eve ra l p l a n t e r s l i v i n g nea r t h e r a f t i s he re 
r eco rded , v i z , t h a t t h e w a t e r i n t h e n e i g h b o r h o o d o f t h e l o g s i n t h e 
t i m e o f t h e g r e a t e s t a b u n d a n c e o f t h e g n a t s seemed t o be i n e b u l l i t i o n 
f r o m t h e g r e a t n u m b e r s o f f l i e s c o n s t a n t l y p o p p i n g t o t h e s u r f a c e . 

A h e a v y r a i n o n t h e d a y o f m y a r r i v a l ( A p r i l 13) p r e v e n t e d a n i m m e 
d i a t e e x a m i n a t i o n o f t h e r a f t a n d b a y o u , a n d , u n f o r t u n a t e l y f o r m y 
w o r k , t h e r a i n c o n t i n u e d w i t h i nc r ea sed v io l ence d u r i n g t h e n i g h t a n d 
p a r t o f t h e d a y f o l l o w i n g . T h e b a y o u became m u c h s w o l l e n , r i s i n g , i n 
f a c t , n e a r l y u p t o t h e h i g h - w a t e r m a r k o f t h e s p r i n g ( F e b r u a r y a n d 
M a r c h ) floods, a n d 6 t o 8 f e e t a b o v e t h e l e v e l o f t h e f e w w e e k s p re 
v i o u s , d u r i n g w h i c h t h e B u f f a l o G n a t s h a d been a b u n d a n t . B y t h i s 
means m u c h o f t h e r a f t , a n d e spec i a l ly t h a t p o r t i o n l i k e l y t o b e a r e v i 
dences o f t h e g n a t s , e i t h e r as eggs, larva?, o r cocoons , was c o v e r e d w i t h 
w a t e r ; a n d as t h e r a f t c o n s i s t e d o f l a r g e logs t i g h t l y w e d g e d t o g e t h e r , 
i t was i m p o s s i b l e t o r e m o v e t h e m f o r e x a m i n a t i o n w i t h t h e m e a n s a t 
h a n d , excep t i n a f e w ins tances . T h e floating p o r t i o n o f t h e r a f t w a s 
n o t l i k e l y t o c o n t a i n cocoons i n a n y q u a n t i t y , a n d larvae w e r e n o t f o u n d 
on these logs , a l t h o u g h t h e y a f f o r d e d e x c e l l e u t b r e e d i n g p laces i n t h e 
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n u m e r o u s w h i r l s o f w a t e r caused b y t h e r a p i d c u r r e n t o f t h e s t r e a m 
i m p i n g i n g a g a i n s t t h e m . 

C a r e f u l a n d c o n t i n u e d search on A p r i l 15 o v e r 2 o r 3 mi l e s o f t h e 
l o w e r p o r t i o n o f t h e r a f t , nea r L a k e O a n n i s n i a , r e s u l t e d i n t h e finding 
o f a f e w i s o l a t e d cocoons o n logs w h i c h w e r e p a r t i a l l y u p r i g h t , a n d t h u s 
p r o j e c t e d s eve ra l f e e t i n t o t h e w a t e r . L o g s so p l a c e d , a n d poss ib le o f 
r e m o v a l f o r e x a m i n a t i o n , w e r e n o t c o m m o n l y m e t w i t h . N e a r l y a l l o f 
t h e floating l ogs e x t e n d e d l e n g t h w i s e o n t h e su r f ace o f t h e w a t e r , b e i n g 
s u b m e r g e d b u t a f e w inches , a n d hence d i d n o t a f f o r d s u i t a b l e cond i 
t i o n s f o r t h e cocoons, a n d i f larva? o f t h e b u f f a l o g n a t w e r e on t h e logs 
t h e i r s m a l l size p r e v e n t e d t h e i r d i s cove ry . 

O n t h e d a y f o l l o w i n g ( A p r i l 10) t h a t p o r t i o n o f t h e r a f t near E e d 
B l u f f was e x a m i n e d , a n d here a g a i n w e r e f o u n d exce l l en t b r e e d i n g 
p laces f o r S i m u l i u m larva?, v i z , a s w i f t c u r r e n t s t r i k i n g a g a i n s t t h e 
l o g s a n d r u b b i s h o f t h e r a f t f o r m i n g i n n u m e r a b l e w h i r l s a n d eddies , 
a n d s o m e w h a t b e t t e r success a t t e n d e d o u r search here . O n s u b m e r g e d 
b ranches , t w i g s , etc. , w h i c h p r o j e c t e d severa l fee t be low t h e su r face o f 
t h e w a t e r a n d w h i c h w e r e e v i d e n t l y r a i s e d w i t h t h e floating l o w e r por
t i o n o f t h e r a f t , w e r e f o u n d l a r g e n u m b e r s o f cocoons (some f e w o f w h i c h 
c o n t a i n e d pupa?) a n d larva?. A f e w cocoons a n d larva? were also f o u n d 
a t t a c h e d t o w a t e r p l a n t s g r o w i n g f r o m t h e logs . These specimens were 
f o u n d o n l y w h e r e t h e c u r r e n t set s t r o n g l y aga in s t t h e r a f t , t h i s c a u s i n g 
t h e r i f f l e s k n o w n to be necessary f o r t h e l a r v a l a n d p u p a l exis tence o f 
S i m u l i u m species. 

T h e larva? a n d pupa? f o u n d p r o v e d t o be l a r g e l y i f no t a l t o g e t h e r those 
o f t h e T u r k e y G n a t (IS. meridionale B i l e y ) . M a n y o f t h e larva? d i d n o t 
exceed l m m i n l e n g t h , w e r e a l m o s t h y a l i n e a n d a p p a r e n t l y b u t r e c e n t l y 
h a t c h e d (?); o t h e r s w e r e f u l l g r o w n , a n d s p i n n i n g cocoons. These 
larva? w e r e f o u n d a t t a c h e d t o t h e sma l l e r b ranches a n d t w i g s w h i c h 
w e r e i n n e a r l y e v e r y i n s t a n c e a l r e a d y t h i c k l y c r o w d e d w i t h cocoons. 
I t is p r o b a b l e f r o m t h e assoc ia t ion o f t h e T u r k e y G n a t larva? w i t h mos t 
o f t h e dese r t ed cocoons t h a t t h e l a t t e r h a d con ta ined t h e ea r l i e r ap
p e a r i n g g n a t s o f t h i s species. Some f e w o f t h e cocoons m a y have been 
those o f t h e B u f f a l o G n a t , as a lso some o f t h e m i n u t e r l a rva ; , b u t t h i s 
c o u l d n o t be s a t i s f a c t o r i l y d e t e r m i n e d . 

T h e h e i g h t o f t h e w a t e r p r e v e n t e d any s a t i s f a c t o r y e x a m i n a t i o n o f 
I h e t rees a n d s h r u b s g r o w i n g near t h e b a y o u , b u t w h e r e v e r poss ib le 
b r a n c h e s o r v i n e s so s i t u a t e d a n d e x t e n d i n g i n t o t h e w a t e r were d r a w n 
o u t a n d e x a m i n e d . N o ev idence o f g n a t s , h o w e v e r , was f o u n d . 

M r . G . A . F r i e r s o n has p r o m i s e d t o l o o k f o r cocoons here as soon as 
p r a c t i c a b l e . T h e r e p o r t e d appearance o f t h e g n a t s c o m i n g t o t h e sur
face i n such places i n q u a n t i t y as w e l l as a b o u t t h e r a f t w o u l d i n d i c a t e 
t h a t t h e larvaB h a d d u r i n g t h e s p r i n g flood a t t a c h e d t h e i r cocoons to 
s u c h s u b m e r g e d t rees a n d b ranches . E x a m i n a t i o n w i l l also be m a d e 
a t l o w w a t e r f o r f u r t h e r ev idences o f t h e g n a t s on t h e l o w e r a n d a t 



p r e s e n t inaccess ib le p o r t i o n o f t b e r a f t , w h i c h is m o r e l i k e l y t o bear 
cocoons i u q u a n t i t y t h a n t h e f l o a t i n g m a t e r i a l a t h i g h water.** 

T h e r e l a t i o n o f B a y o u P i e r r e t o t h e K e d R i v e r is such , as s h o w n i n 
t h e r e p o r t o f C a p t a i n B e r g l a n d c o n t a i n e d i n t h e A n n u a l R e p o r t o f t h e 
C h i e f o f E n g i n e e r s , TJ. S. A r m y , P a r t I I , 1885, A p p e n d i x U , pages 
1187-1493, t h a t i n t i m e s o f h i g h w a t e r t h r e e - f o u r t h s o f t h e d i s c h a r g e 
o f t h e R e d R i v e r i s t h r o u g h t h i s b a y o u , a n d i n t i m e s o f l o w w a t e r b u t 
o n e - f o u r t h . B e f o r e t h e f o r m a t i o n o f t h e r a f t , t h i s v e r y g r e a t a u g m e n t a 
t i o n o f t h e b a y o u i n h i g h w a t e r h a d no i l l e f f ec t , b u t n o w t h e w a t e r , 
c h e c k e d b y t h e r a f t , f loods e v e r y s p r i u g m u c h o f t h e a d j a c e n t l o w - l a n d , 
t h u s f u r u i s h i n g a d d i t i o n a l f o o t h o l d f o r larvae, a n d p o s s i b l y a lso d r i v i n g 
t h e a d u l t s i n l a r g e r s w a r m s t o t h e h i g h e r l a n d . 

D u r i n g t h e s u m m e r m o n t h s t h e w a t e r is c o n f i n e d b y m o d e r a t e l y h i g h 
c l ean b a n k s a n d is f r e e f r o m d r i f t , excep t w h e r e such m a t e r i a l is h e l d 
b y t h e r a f t . T h i s w o u l d i n d i c a t e t h a t t h e r a f t i s l a r g e l y r e s p o n s i b l e 
f o r t h e a b u n d a n c e o f t h e g n a t s i n t h a t l o c a l i t y . 

T h e s m a l l e r s t r eams i n t h e n e i g h b o r h o o d d r y u p i n t h e course o f t h e 
s u m m e r , a n d hence c o u l d n o t b reed g n a t s ; h o w e v e r , a n u m b e r o f t h e 
p r i n c i p a l ones w e r e c a r e f u l l y searched f o r cocoons o r larvae w i t h o u t t h e 
d i s c o v e r y o f a n y ev idence o f t h e m . 

T h e B u f f a l o G n a t was r e p o r t e d t o be q u i t e a b u n d a n t o n t h e S a b i n e 
R i v e r ; a n d i t a lso occurs i n less n u m b e r s o n t h e R e d a n d W a s h i t a 
R i v e r s . 

T h e r a f t i n B a y o u P i e r r e o r i g i n a t e d i n t h e a t t e m p t o f t h e U n i t e d 
S ta tes G o v e r n m e n t ( i n 1872- '73) t o close Tone ' s B a y o u , w h i c h c o n n e c t s 
B a y o u P i e r r e w i t h t h e R e d R i v e r , a n d t o c o n f i n e t h e w a t e r o f R e d R i v e r 
t o i t s o w n c h a n n e l . A l a r g e r a f t w h i c h was b e i n g r e m o v e d f r o m above 
S h r e v e p o r t was r u n i n t o Tone ' s B a y o u a n d t h e a t t e m p t m a d e t o r e t a i n 
i t t h e r e b y means o f a b o o m . T h i s r a f t a n d also a second one f o r m e d 
l a t e r w e r e e n t i r e l y s w e p t a w a y b y f l o o d s a n d c a r r i e d i n t o B a y o u P i e r r e , 
w h e r e t h e y are a t p re sen t l o d g e d . A s d e s c r i b e d b y C a p t a i n B e r g l a n d 
(1. c.) t h e r a f t " ex t ends 5.3 mi l e s above a n d 2.8 m i l e s b e l o w R e d B l u f f 
a t t h e m o u t h o f W a l l a c e L a k e . T h e u p p e r p o r t i o n i s f r a g m e n t a r y , o f 
r e c e n t f o r m a t i o n a n d loose s t r u c t u r e , o c c u p y i n g i n t h e a g g r e g a t e one-
fifth o f t h e a rea o f t h e w a t e r su r face . T h a t b e l o w is n e a r l y c o n t i n u o u s 
a n d g r a d u a l l y becomes denser u n t i l a t i t s l o w e r e n d i t becomes so l id -
i f i e d . " T h i s l o w e r p o r t i o n o f t h e r a f t has n o w become a l m o s t e n t i r e l y 
s o l i d i f i e d b y t h e m a s s i n g o f t h e l o g s a n d t h e a c c u m u l a t i o n o f d e b r i s , 
a n d t rees a n d s h r u b s are n o w g r o w i n g u p o n i t . 

* Mr. Frierson subsequently collected and forwarded to tbe Department a con. 
siderable quanti ty of material—cocoons, larvae, etc., f rom this place, concerning 
which wo quote briefly from his letter of May 3 as fol lows: 

"The water has fallen about 2 feet below its level when the gnats were hatching 
out. * * * The curreut is very swif t , * * and I found that every over
hanging tree, logs sticking out of the water, and the millions of roots on the bank 
were l i teral ly plastered over w i t h the cocoons for the distance of 2 feet above and 
below the water." 
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I n t h e e s t ima te s m a d e b y t h e G o v e r n m e n t E n g i n e e r s f o r t h e c l e a r i n g 
o f B a y o u P i e r r e , t h e p r i n c i p a l i t e m has b e e u t h e c l e a n i n g o u t o f t h i s 
l o w e r r a f t . T h e r e m o v a l o f t h i s p o r t i o n o f t h e r a f t i s n o t n o w neces
sa ry , h o w e v e r , as t h e w a t e r has m a d e f o r i t s e l f a n e w c h a n n e l t h r o u g h 
B e n n e t t ' s B a y o u o n t h e wes t . T h i s n a t u r a l change i n t h e course o f t h e 
s t r e a m , a n d t h e s l o w b u t c o n s t a n t b r e a k i n g u p o f t h e r e m a i n i n g a n d 
less s t ab l e p o r t i o n s o f t h e r a f t , w i l l m a k e t h e c l e a r i n g o f B a y o u P i e r r e 
a t t h e p r e sen t t i m e c o m p a r a t i v e l y i n e x p e n s i v e . T h e r a f t , e v e n i f l e f t 
t o t a k e i t s o w n course , w o u l d i n t i m e go o u t o f i t s e l f , a n d i f t h e w o r k o f 
l o o s e n i n g t h a t p o r t i o n above R e d B l u f f s h o u l d be u n d e r t a k e n i u t i m e 
o f h i g h w a t e r , t h e b a y o u m i g h t be f r e e d o f logs w i t h l i t t l e d i f f i c u l t y . 
T a k i n g t h e e s t i m a t e s i n t h e r e p o r t above c i t e d as a basis , $_'5,000 w o u l d 
p r o b a b l y cove r t h e expense o f r e m o v i n g such p o r t i o n s o f the r a f t as is 
n o w necessary. T h e A n a l d i s p o s i t i o n o f t h e m a t e r i a l o f t h e r a f t w o u l d 
occasion some d i f f i c u l t y . I t c o u l d , h o w e v e r , be d i r e c t e d i n t o L a k e Can-
n i s n i a a n d secured t h e r e i n s t i l l w a t e r , b e y o n d t h e reach o f t h e c u r r e n t 
o f t h e B a y o u P i e r r e , w h i c h crosses t h i s l a k e . I f t h i s were done t h e 
g n a t s w o u l d n o t b r e e d o n t h e r a f t , a n d i n a s h o r t t i m e , b y t h e accumu
l a t i o n o f s e d i m e n t a n d g r o w t h o f p l a n t s , i t w o u l d become e n t i r e l y so l i d 
i f i e d , as i s n o w t h e case i n i t s l o w e r p o r t i o n i n B a y o u P i e r r e . 

T h e u t i l i t y o f t h e s t r e a m as a w a t e r - w a y a n d t h e r e c l a i m i n g o f m u c h 
v a l u a b l e l a n d w h i c h w o u l d r e s u l t f r o m such i m p r o v e m e n t , w h i l e h a v i n g 
n o d i r e c t b e a r i n g on t h e q u e s t i o n a t issue, m a y s t i l l be m e n t i o n e d as an 
a d d i t i o n a l r eason f o r r e m o v i n g t h e o b s t r u c t i o n o f logs , i f t h i s is t h o u g h t 
n o t t o be w a r r a n t e d b y t h e presence o f t h e g n a t s alone. 

NOTES O N NOISES M A D E B Y L E P I D O P T E R A . 

BY HENKY EDWARDS. 

The article by Mr. A. H. Swinton on " Stridulation in Vanessa an 
tiopa," p u b l i s h e d i u t h e l a s t n u m b e r o f " I N S E C T L I F E , " V o l . I , p . 307, 
has d i r e c t e d m y a t t e n t i o n t o t h e sub jec t , a n d I v e n t u r e t o a d d a f e w 
no tes o n t h i s i n t e r e s t i n g phase o f e n t o m o l o g i c a l s t u d y . I t is n o t a lone 
a m o n g t h e Vanessas t h a t antiopa has t h e p o w e r o f m a k i n g a s o u n d , f o r 
m a n y yea r s ago i n E n g l a n d , w h e n I began t o c o l l e c t b u t t e r f l i e s a n d 
m o t h s , I o b s e r v e d t h a t t h e b e a u t i f u l Vanessa io, t h e f a v o r i t e o f e v e r y 
y o u n g e n t o m o l o g i s t , g a v e o u t a s l i g h t r a s p i n g s o u n d w h e n m a n y speci
mens were flying t o g e t h e r , o r w h e n a m a l e was i n h o t p u r s u i t a f t e r t h e 
oppos i t e sex. B u t t h e s o u n d was v e r y s l i g h t a n d c o u l d o n l y be d i s t i n 
g u i s h e d w h e n " a l l a r o u n d was s t i l l , " a n d w h e n t h e r e was no c o n f l i c t i n g 
p n f l u e n c e t o deaden t h e insect 's exp re s s ion o f l o v e . T h e p r o j e c t i n g v e i n 
w h i c h i s s h o w n i n M r . S w i n t o n ' s c u t is also q u i t e a p p a r e n t i n V. ia, 
a n d p r o b a b l y i s a c h a r a c t e r o f the w h o l e o f t h e genus , S t i l l more r e m a r k . 
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able is the noise produced by various species of the Nyraphalid genus 
Ageronia, t o w h i c h a t t e n t i o n was first c a l l e d b y t h e l a t e C h a r l e s D a r w i n 
i n h i s " N a t u r a l i s t ' s V o y a g e R o u n d t h e W o r l d . " T h i s w a s h i s f a m o u s ex
p e d i t i o n i u H . M . S. Beagle, w h i c h e n a b l e d h i m to c o n t r i b u t e so l a r g e l y 
t o o u r k n o w l e d g e o f t h e f a u n a o f t h e v a r i o u s c o u n t r i e s v i s i t e d . D u r i n g 
h i s s t a y i n B r a z i l he p a i d c o n s i d e r a b l e a t t e n t i o n t o e n t o m o l o g y , a n d h i s 
notes u p o n t h e s i n g u l a r h a b i t o f Ageronia a re w o r t h t r a n s c r i b i n g i n 
f u l l . H e s a y s : 

I was much surprised at the habits of Papilio feronia (Ageronia feronia of later 
authors). The butterfly is not uncommon, and generally frequents the orange 
groves. Although a high flier, yet i t very frequently alights on the trunks of trees. 
On these occasions its head is invariably placed downwards, and its wings are ex
panded in a horizontal plane, instead of being folded vertically, as is commonly the 
case. This is the only butterfly which I have ever seen that uses its legs for running. 
Not being aware of this fact, the insect, more than once, as I cautiously approached 
w i t h my forceps, shuffled on one side just as the instrument was on the point of clos
ing, and thus escaped. But a far more singular fact is the power which this species 
possesses of making a noise. Several times when a pair, probably male and female, 
were chasing each other i n an irregular course, they passed w i t h i n a few yards of 
me, and I distinctly heard a cl icking noise, similar to that produced by a toothed 
Avheel passing under a spring catch. The noise was continued at short intervals, 
and could be distinguished at about 20 yards distance. I am certain there is no error 
in the observation. (Nat. Voyage, Appleton's edition, p. 33.) 

A s a b o y , I h a d r e a d t h i s i n t e r e s t i n g n o t e b y t h e g r e a t n a t u r a l i s t , 
a n d i n t h e l a s t m o n t h s o f t h e y e a r 18G6 I h a d , d u r i n g a s t a y o f f o u r 
weeks i n P a n a m a , t h e o p p o r t u n i t y o f o b s e r v i n g f o r m y s e l f t h i s c u r i o u s 
b u t t e r f l y h a b i t . T h e species Ager. feronia, A. ferentina, a n d A. amphi-
nome, a n d m o r e e spec i a l ly t h e t w o f o r m e r , a re p a r t i c u l a r l y c o m m o n i u 
t h e fo r e s t s a r o u n d t h e c i t y o f t h e I s t h m u s , a n d i t i s n o t poss ib le t o 
w a l k a m i l e t h r o u g h t h e m w i t h o u t m e e t i n g w T i t h m a n y e x a m p l e s . T h e 
s o u n d m a d e b y t h e first-named species i s l i k e t h a t o f t h e n e x t , a n d 
s o m e w h a t reca l l s t h e noise p r o d u c e d b y a b o y ' j i m i t a t i o n o f t h e o l d 
w a t c h m a n ' s r a t t l e . I t i s a d e c i d e d " c l i c k , " " c l i c k , " v e r y o f t e n r e p e a t e d , 
a n d c a n be, as M r . D a r w i n says, d i s t i n c t l y h e a r d a t t h e d i s t a n c e o f 
20 y a r d s . I n d e e d , I s h o u l d be d i sposed t o e x t e n d t h i s t o a t l e a s t 40 o r 
50 y a r d s o n a c lear d a y , a n d w h e n n o w i n d c o u l d c a r r y t h e s o u n d a w a y . 
T h e noise o f A. ampliinome i s a h e a v i e r a n d m o r e g r a t i n g s o u n d , a n d 
t h e t w o species can be r e a d i l y d i s t i n g u i s h e d w i t h o u t b e i n g seen. T h e 
t rees o n w h i c h t h e y are a c c u s t o m e d t o s i t a re species o f Cassia o r 
Mimosa, a n d t h e i r g r a y co lo r , c l o se ly r e s e m b l i n g t h a t o f the- b a r k , 
f e n d e r s t h e m r a t h e r d i f f i c u l t t o be seen w h e n a t r e s t . 

I once w e n t i n t o t h e f o r e s t some t i m e a f t e r s u n d o w n t o see i f t h e y re
m a i n e d a t n i g h t u p o n t h e t r u n k s o f t h e t rees , as m o t h s d o i u t h e d a y 
t i m e , b u t I c o u l d n o t find a s i n g l e s p e c i m e n , a l t h o u g h m a n y t rees o n 
w h i c h I h a d n o t i c e d t h e m d u r i n g t h e d a y w e r e c a r e f u l l y e x a m i n e d . I n 
a f o o t no te t o page 33 o f M r . D a r w i n ' s n a r r a t i v e , h e q u o t e s M r . E d w . 
D o u b l e d a y as h a v i n g d e s c r i b e d b e f o r e t h e E n t o m o l o g i c a l S o c i e t y , M a r c h 

• \. 



3 , 1 8 4 5 , " a p e c u l i a r s t r u c t u r e i n t h e w i n g s o f t h i s b u t t e r f l y w h i c h seems 
t o b e t h e means o f i t s m a k i n g i t s noise ." H e says : 

I t is remarkable for having a sort of drum at tbe base of tbe forewinjjs, between 
tbe costal nervure and tbe subcostal. These two nervures, moreover, have a peculiar 
screw-like diaphragm or vessel i n the interior. 

D a r w i n also a l l u d e s t o a s t a t e m e n t i n L a n g s d o r f f s t r a v e l s (1803- '07) 
t h a t " a b u t t e r f l y c a l l e d Febrna hoffmanseggi makes a noise w h e n f l y i n g 
a w a y l i k e a r a t t l e . " T h i s n a m e p r o b a b l y r e f e r s t o Ager. ferentina, w h i c h 
w a s c a l l e d Ager. februa b y H i i b n e r . 

I n a d d i t i o n t o t h i s genus , I h a v e o b s e r v e d t h e p o w e r o f s t r i d u l a t i o n 
i n t w o o t h e r b u t t e r f l i e s , v i z , i n those o f t h e genus Prepona, also n a t i v e s o f 
T r o p i c a l A m e r i c a , a n d i n Cha raxes sempronius o f A u s t r a l i a . T h e noise 
o f Prepona i s o n l y m a d e as i t t ake s w i n g f r o m t h e t r u n k s o f t h e trees, 
on w h i c h i t i s a lso f o n d o f r e s t i n g , a n d is n o t r epea ted d u r i n g i t s flight) 
I t i s t h e r e f o r e m o s t p r o b a b l y i n t h i s case used as a defense a g a i u s t 
b i r d s or o t h e r enemies . T h e Charaxes as i t a l i g h t s u p o n a b u n c h o f t h e 
b e a u t i f u l a n d sweet -scented flowers o f Bursaria spinosa closes i t s w i u g s 
w i t h a g r a t i n g s o u n d n o t u n l i k e t h a t o f t h e Prepona, a n d repeats t h e same 
as i t is d i s t u r b e d f r o m i t s r e s t i n g p lace . I n b u t t e r f l i e s i t w o u l d appear t h a t 
t h e noises a re a l l caused, as M r . S w i n t o n suggests , b y t h e r u b b i n g o f 
one v e i n o f t h e u p p e r w i n g a g a i n s t a c o r r e s p o n d i n g v e i n i n t h e l o w e r 
w i n g , a n d p r o b a b l y t h e y are a l l p r o d u c e d b y s l i g h t m o d i f i c a t i o n s o f t h e 
same s t r u c t u r e , a n d i t w o u l d appea r t h a t t h e p o w e r o f s t r i d u l a t i o n i s 
c o n f i n e d t o t h e Xymphalid g r o u p , i n w h i c h , as w i l l be r e a d i l y seen, a 
l a rge d e v e l o p m e n t o f t h e ve in s o f t h e w i n g , p a r t i c u l a r l y t o w a r d s t h e i r 
bases, occurs . 

T h e r e i s v e r y cons ide rab l e d i f f e r e n c e i n t h e sounds p r o d u c e d b y t h e 
m o t h s , t h a t o f one species h a v i n g been l i k e u e d b y t h e o l d e r a u t h o r s t o 
" t h e vo ice o f a n g u i s h , t h e m o a n i n g o f a c h i l d , t h e s i g n a l o f g r i e f . " T h i s 
d e s c r i p t i o n app l i e s t o t h e w e l l - k n o w n E u r o p e a n Sphinx (Avlicrontia) 
atropos, f a m i l i a r l y k n o w n as t h e D e a t h ' s H e a d M o t h , " w h i c h g ives 
o u t a v e r y s i n g u l a r a n d p l a i n t i v e c r y , n o t un l ike , t h a t ( t h o u g h i n a 
g r e a t e r degree) p r o d u c e d b y a c a p t i v e bee t le o f t h e Geof rapid o r Coprid 
g r o u p w h e u pressed b e t w e e n t h e finger a n d t h u m b . T h e noise o f t h e 
g r e a t atropos has caused i t t o be r e g a r d e d w i t h s u p e r s t i t i o u s t e r r o r , a n d 
t h i s a d d e d t o t h e g r o t e s q u e l y h o r r i d m a r k o f t h e s k u l l a n d eye-sockets 
u p o u t h e t h o r a x has m a d e i t i n t h e d i s t r i c t s i n w h i c h i t abounds a n 
o b j e c t o f a w e a n d t e r r o r . I t is s o m e w h a t s t r a n g e t h a t , i n t h i s age o f 
e n t o m o l o g i c a l r e sea rch , t h e means b y w h i c h t h e s o u n d is p r o d u c e d b y 
t h i s species i s y e t u n k n o w n , c o m p a r a t i v e a n a t o m i s t s b e i n g cons idera
b l y a t v a r i a n c e i n t h e i r o p i n i o n s o n t h e sub jec t . Some obse rve r s h a v e 
s t a t ed t h a t t h e l a r v a o f t h i s i n sec t has also t h e p o w e r o f e m i t t i n g a s o r t 
o f s q u e a k i n g noise . 

I n o u r o w n c o u n t r y , i f a n y one has eve r n o t i c e d a l a r g e s w a r m o f t h e 
p r e t t y l i t t l e m o t h , so i n j u r i o u s to o u r g rape -v ines (Alypia octomaculata), 
a b o u t a b u s h o f f l o w e r s , he w i l l h a v e been consc ious , i f h i s ca rs w e r e 
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a t t u n e d to t b e finer b a r m o u i e s o f n a t u r e , o f a s l i g h t b r e e z y sensat ion 
r a t h e r t h a n a s o u n d , b u t one q u i t e a p p r e c i a b l e b y a c l ea r h e a r i n g . I t ' 
t h e m o t h s are d r i v e n a w a y , t h e s o u n d ceases, a n d t h e r e is n o d o u b t b u t 
t h a t i t h a d been p r o d u c e d b y t h e males i n p a y i n g c o u r t t o t h e i r mates , 
a n d p r o b a b l y b y r u b b i n g t h e antenna? a t t h e i r t i p s across t h e cos ta l 
n e r v u r e , w h i c h w i l l be seen t o be c o n s i d e r a b l y t h i c k e n e d a b o u t i t s 
m i d d l e , j u s t w h e r e t h e a p e x o f t h e a n t e n n a w o u l d r e a c h i t . T h i s t h i c k -
e n i u g o f t h e cos ta i s m u c h m o r e a p p a r e n t i n a n a l l i e d species , Alyp. 
lorquinii, t h a n i n o u r c o m m o n f o r m . W i t h t h e l a t t e r I w a s enab led 
some f e w years ago, w h i l e w a l k i n g across t h e P u b l i c G a r d e n i n B o s t o n , 
t o no t i ce t h e p e c u l i a r i t y I h a v e s p o k e n of . T h e in sec t was i n t h e great 
est poss ib le a b u n d a n c e u p o n a s m a l l b u s h o f a p l a n t o f t h e C o m p o s i t e 
f a m i l y , t h e name o f w h i c h I do n o t k n o w , n o t less, I s h o u l d t h i n k , t h a n 
f r o m t w o h u n d r e d a n d fifty to t h r e e h u n d r e d spec imens b e i n g a b o u t 
t h e s ing le s h r u b . I d i s t i n c t l y h e a r d t h e s l i g h t h u m m i n g noise t o w h i c h 
I h a v e a l l u d e d , a n d a m q u i t e c o n f i d e n t t h a t i t d i d n o t p roceed f r o m 
t h e v i b r a t i o n o f t h e w i u g s . 

A more r e m a r k a b l e i n s t a n c e o f s t r i d u l a t i o n , a n d c e r t a i n l y t h e m o s t 
s t r i k i n g t h a t has come u n d e r m y no t i ce , I was f o r t u n a t e e n o u g h t o 
w i t n e s s d u r i n g m y res idence i n A u s t r a l i a . I was c o l l e c t i n g insec ts i n 
t h e P l e n t y Ranges , a b o u t 20 m i l e s f r o m M e l b o u r n e , a n d i n t h e b u r n i n g 
h e a t o f m i d - d a y h a d sa t d o w n t o res t a n d p i n m y c a p t u r e s u n d e r t h e 
shade o f a t h i c k acacia t ree . I was a s ton i shed a n d a l m o s t s t a r t l e d a t 
a p e c u l i a r s o u n d a p p a r e n t l y v e r y nea r me, w h i c h w a s u n l i k e a n y t h i n g 
I h a d ever h e a r d , a n d w h i c h I at . first t h o u g h t was t h e vo i ce o f some 
u n f a m i l i a r b i r d . I l i s t e n e d i n t e n t l y , l o o k i n g i n t h e d i r e c t i o n o f t h e 
noise, b u t c o u l d see n o t h i n g . I t o o k u p m y n e t a n d w a l k e d u p t h e 
o p e n i u g i n t h e woods , t h e s o u n d s t i l l c o n t i n u i n g , a n d g r e a t l y e x c i t i n g 
m y c u r i o s i t y . I t w a s v e r y l o u d a n d d i s t i n c t a n d n o t u n l i k e " w h i z , 
w h i z , " r epea t ed b y t h e m o u t h w i t h t b e t e e t h c losed . I h a d p roceeded 
a b o u t t h i r t y y a r d s w h e n t h e noise s u d d e n l y s t o p p e d . I s a t d o w n a n d 
w a i t e d , t h i n k i n g t h a t I s h o u l d a g a i n hear i t a n d be a b l e t o t r a c e i t t o i t s 
source. I was n o t d i s a p p o i n t e d , f o r i u a f e w m i n u t e s i t a g a i n a p p e a r e d , 
a n d t h i s t i m e q u i t e close to me . I l o o k e d v e r y c a r e f u l l y a n d i u a n o p e n i n g , 
b u z z i n g a b o u t w i t h a s w a y i n g l a t e r a l m o t i o n , w e r e t w o o r t h r e e insec ts , 
w h i c h a t first s i g h t I t o o k t o be some species o f H y m e n o p t e r a . I g a v e 
a sweep w i t h m y n e t a n d m a d e a c a p t u r e w h i c h was soon safe w i t h i n 
m y c o l l e c t i n g b o t t l e . M y h e a r t b e a t v i o l e n t l y , as I f o u n d t h a t I h a d 
t a k e n a l o v e l y b l a c k a n d o r a n g e m o t h , such as I h a d n e v e r b e f o r e seen. 
I was a lone , a n d h a d no one to w h o m I c o u l d c o m m u n i c a t e m y p leasure , 
b u t I c l e a r l y u n d e r s t o o d M r . W a l l a c e ' s f e e l i n g u p o n h i s first c a p t u r e o f 
Ornithoptera crcesus, w h i c h he so g r a p h i c a l l y desc r ibes i n h i s " M a l a y 
A r c h i p e l a g o , " a n d I f e l t as i f I s h o u l d h a v e g l o r i e d i n m a k i n g those 
p r i m e v a l woods echo w i t h m y s h o u t s . 

T h r e e more o f t h e b e a u t i f u l l i t t l e c r e a t u r e s s o o n f o u n d t h e i r w a y t o 

m y c o l l e c t i n g l?ox, a n d t h e r e c o r d s o f t h a t day ' s e s c i t e u i e u t s t i l l r e m a i n , 
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w i t h m e i n a t r e a s u r e d co rne r o f m y c o l l e c t i o n . T h e w h o l e o f m y spec i . 
mens a re males , a n d i t was n o t u n t i l some years a f t e r t h a t I became 
a c q u a i n t e d w i t h t h e o t h e r sex o f t h i s s i n g u l a r m o t h . I t be longs , as 
does Alypia, t o t h e f a m i l y Zygccnidce, as w e a t p r e s e n t u n d e r s t a n d t h a t 
v e r y i n c o n g r u o u s g r o u p , a n d t h e gene r i c n a m e is Hecatesia, m y species 
b e i n g R.fenestrata. T h e s t r u c t u r e b y w h i c h t h e insec t is enab led t o 
p r o d u c e t h e s i n g u l a r a n d s t r i k i n g s o u n d is t h e t h i c k e n i n g o f t h e cos t a l 
m e m b r a n e a b o u t t h e a p i c a l t h i r d , b e h i n d w h i c h , a n d neare r to t h e 
cen te r o f t h e w i u g , i s a r a t h e r b r o a d v i t r e o u s space e x t e n d i n g a l m o s t 
t o t h e m e d i a n n e r v e , t h i s space b e i n g t r a n s v e r s e l y r i b b e d , as are t h e 
b u n d l e s o f eggs i n some species o f Orthoptera. T h e antennae a re t h i c k 
ened a t t h e t i p s i n t o a s o r t o f p r o l o n g e d c l u b , p o i n t e d a t t h e e x t r e m e 
e n d , a n d w i t h t h e u n d e r s ide o f t h e t e r m i n a l j o i n t s h o r n y a n d d e v o i d 
o f c i l i a . These , s t r i k i n g as t h e y w o u l d do i u flight a t t h e w i l l o f t h e i n 
sect a g a i n s t t h e t r a n s v e r s e muscles o f t h e t r a n s p a r e n t space, cause t h e 
w h i z z i n g a n d c h a r a c t e r i s t i c s o u n d w h i c h so a t t r a c t e d me, a n d w h i c h i s 
d o u b t l e s s i n t e n d e d as a c a l l o f l o v e t o t h e i n d i v i d u a l o f t h e w e a k e r sex, 
w h o s i t s e n t h r o n e d i n t h e b ranches l i s t e n i n g w i t h d e l i g h t t o t h e n o i s y 
h o m a g e o f h e r m a n y l o v e r s . 

A n o t h e r species o f t h i s m o s t c u r i o u s g r o u p is f o u n d i u t h e southeast
e r n p a r t o f t h e p r o v i n c e o f V i c t o r i a , a n d was c a l l e d b y t h e l a t e A d a m 
W h i t e H. thyridion. I t o o k seve ra l e x a m p l e s o f t h i s i n t h e s u m m e r o f 
185G a t W e s t e r n p o r t , t h e females , d i f f e r i n g i n t h i s respec t t o t h e o t h e r 
species, b e i n g m u c h m o r e c o m m o n t h a n t h e oppos i t e sex. I u t h i s t h e 
c lear space is m u c h s m a l l e r t h a n i u H. fenestrata, t h e s o u n d p r o d u c e d 
b y i t b e i n g w e a k e r a n d m o r e c lose ly r e s e m b l i n g t h e b u z z i n g o f a b u m b l e 
bee. A t h i r d species o f t h e genus , H. exultans, f r o m W e s t e r n A u s t r a l i a , 
i s figured b y B o i s d u v a l i u T r a n s . L i n n . S o c , L o n d o n , 187", a n d a f o u r t h 
i s de sc r ibed a u d figured as a n a t i v e o f M e x i c o b y M r . I I . LT. D r u c e , i n 
t h e B i o l . C e u t r A m e r . , b u t o f t h e h a b i t s o f t h i s l a s t m e n t i o n e d n o t h i n g 
as y e t i s k n o w n . 

A L E T T E R O N I C E R Y A P U R C H A S I . 

The following letter was written June 10, 18S9, by Hon. Edwiu Wil-
l i t s , A s s i s t a n t S e c r e t a r y o f A g r i c u l t u r e , t o H o n . E l l w o o d Cooper , 
P r e s i d e n t o f t h e C a l i f o r n i a S t a t e B o a r d o f H o r t i c u l t u r e , i u response t o 
a l e t t e r f r o m M r . C o o p e r t r a n s m i t t i n g c e r t a i n r e s o l u t i o n s o f t h e f r u i t 
g r o w e r s o f C a l i f o r n i a . I t is he re p u b l i s h e d as a g o o d s u m m a r y o f t h e 
p a s t w o r k o f t h e D i v i s i o n o f E n t o m o l o g y r e l a t i v e t o t h i s pest , a n d as a 
s t a t e m e n t o f t h e p r e s e n t c o n d i t i o n o f a f f a i r s : 

D E P A R T M E N T OF A G R I C U L T U R E , IFashington, D. C. 
H O N . E L L W O O D COOPER, 

President Stale Board of Horticulture, Sun Francisco, Cal. 
I have the honor to acknowledge tin; rncniut of your le'ter of May 20, t ransmitt ing 

the petition of the fruit-growers of California in convention assembled, to tbo effect 

2561.3—Xo, 1 2 
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that this Department send a qualified agent to Australia to collect and export to this 
country the parasites of the Fluted Scale (Icerya purchasi). Your petit ion is timely, 
and I abundantly realize the importance of the action which you suggest. I u reply 
let mc recite briefly the steps which have been taken during the past three years by 
this Department iu regard to this great pest of the California fruit-growers, in order 
to place clearly before you the present condition of affairs. 

As a result of numerous petitions f rom your State, in the spring of 1886 a competent 
agent of the Division of Entomology was appointed and was located at Los Angeles 
w i t h instructions to carry out a certain line of experimentation which was mapped 
out for him by the Entomologist, Professor Eiley. Later i n the season another agent 
was sent to the same spot and the results of their combined work were published in 
the Annual Report of this Department for 1886, in an extended article by Professor 
Eiley, which detailed thoroughly the l i fe history of the pest and contained authori
tative recommendations concerning remedies. Some of the washes recommended in 
this report were proven by careful experimentation to be perfectly efficacious and 
quite wi th in the means of the most indigent fruit-grower. 

Early in the spring of 1887 Professor Eiley visited California in person and investi
gated the sections of the State i n which the Icerya occurs, and i n an address before 
your State Board at Eiverside summarized his conclusions. Among other points 
brought out in this address was the suggestion that i t would be very desirable to 
introduce its natural enemies and parasites f rom Australia. He expressed his regret 
that he would be unable to send one of his agents for the reason that Congress had 
l imi ted the field of his investigation to the United States, but said that California, 
or even Los Angeles County, could well afford to appropriate the funds for the send
ing of an expert to Australia to devote some months to the study of the parasites 
there and to their artificial introduction into California. 

During the summer of 1887 the two agents previously mentioned—Messrs. D . W. 
Coquillett and Albert Koebele—were continued i n their work upon Icerya, and the 
Division at Washington was engaged in an industrious correspondence w i t h ento
mologists i n South Africa, Australia, and New Zealand, w i t h a view of ascertaining 
facts bearing upon the natural habitat of this species and upou its natural enemies 
in these countries. The results of the additional experiments by the agents were 
published i n the Annual Eeport of the Department for 1887. Those reached by Mr. 
Coquillett concerned chiefly the matter of treating trees w i t h gases, while those 
attained by Mr. Koebele related entirely to washes. Meantime i t had been found 
by correspondence that at least one important parasite existed in Australia, and 
strong efforts were made by tbe Department and also by the California delegation in 
Congress to secure a specific appropriation for the purpose of studying and importing 
this parasite. These efforts, as you well know, failed, as did also the equally strong 
effort on the part of this Department to have the clause in tbe appropriation h i l l , 
restricting the payment of traveling expenses to expenses w i t h i n the Uni ted States, 
removed from the b i l l . The Department was thus rendered by Congress apparently 
powerless i n the matter, but, fortunately, by a happy chauce, which however w i l l 
not occur again, we were able to send an agent after a l l through the courtesy of the 
Department of State. Congress had appropriated a large sum to enable this Gov
ernment to exhibit at the Melbourne exposition, and the Secretary of State and the 
chief of the commission, Mr. McCoppin, of California, were k ind enough to set aside 
a sufficient sum for this purpose, and Mr. Koebele went to Australia iu August and 
accomplished the results w i t h which you are already famil iar . 

During the winter of 1888-'89 strong efforts were agaiu made by this Department 
to secure the removal of the restricting clause concerning foreign t ravel w i t h the 
idea that, should Mr. Koebele's results warrant fur ther importat ion of parasites, we 
would desire to send him or another agent again dur ing 1889; in fact, to take just the 
action which you have petitioned us to undertake. This effort was apparently suc
cessful, ami, as the Entomologist understood, the appropriation clause"passed Con-
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gress in this modified form. On my assumption of my present office, in discussing 
this matter w i th the acting entomologist, I was put in possession of these facts, but 
was surprised to find, upon examination of the appropriation b i l l , that, iu some way 
which I can not at this time explain, the restricting clause had been again inserted 
after i t had been considered certain that i t would be removed. The result is that 
the Department now finds itself iu the same condition in which i t was last year, and 
the only hope of Government help i n this matter w i l l rest in securing independent 
legislation tbe coining winter. The Department w i l l urge strongly either the passage 
of an independent resolution or the addition of a clause to the appropriation b i l l 
which w i l l set aside enough funds for this purpose, and we hope for your earnest co
operation in this direction. 

Your Board should pass fur ther resolutions and place them in the possession of the 
Senators and members of Congress from your State, urging such legislation, and in 
this way some action may possibly be brought about. 

I have entered into this matter at some length iu order to place strongly before you 
the fact that the Department has in no way been blind to the importance of the sub
ject and that the interests of California have not suffered at its hands, as well as to 
show you definitely the impossibility of taking such action as you suggest at the 
present time, and to indicate, moreover, that efforts to obviate this state of affairs have 
been by no means wanting. 

Meantime, however, I may express myself as strongly of the opinion that i t w i l l 
not do for California fruit-growers to tamely await Government aid in the way of the 
importation of parasites. I have seen myself that the Icerya can be overcome by 
persistent to i l , and am quite inclined to indorse the sentiments expressed by Pro
fessor Riley upon page 164 of the December number of INSECT L I F E , a copy of which is 
sent you by accompanying mail . I would also call your attention to Professor Riley's 
latest article upon this insect, which you w i l l bud in the Annual Report for 1888, a 
copy of which has doubtless already reached your office. 

Yours, respectfully, 
E D W I N YYILLITS , 

Assistant Secretary. 

EXTRACTS FROM CORRESPONDENCE. 

American Insecticides in India. 

A copy of your valuable periodical IXSECT LIFE, Vol. I, No. 9, has to-day beeu sent 
to me. On page 293 you remark as follows: 

" I t has for some time seemed to us that the scale insects of the coffee plant which 
do so much damage in Ceylon and other parts of India could be successfully treated 
w i t h the remedies which we have found in this country so valuable against the scale 
insects of the orauge, namely, the kerosene soap emulsions, and wo hope so.m to briug 
this before the attention of tbe Brit ish Government." 

You are probably not aware that kerosene emulsion has already beeu tried on Green 
Coffee-scale (Lecanium riridn) in South India, and that so far as the experiments 
went i t was found to be successful. Arrangements are being made for further experi
ments, and i t is confidently hoped that this insecticide, w i th which Dr. Riley's name 
is so honorably associated in America, w i l l prove of equal service i n India. An ac
count of what has been done in the matter of the introduction of kerosene emulsion 
and other American insecticides into India w i l l appear in my forthcoming report, 
whichhas been in type for some months, ami whifth w i l l probably be published before 
tin's reaches you. A copy of tins «o/mplote report, which deals wi th the whole investi
gation of Indian economic entomology, undertaken by the, trustees of this museum, 
w i l l be forwarded to you as soon as i t appears.—[E. C. Cotes, Indian Museum, Cal
cutta, India, May 22,1889. 
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Sciapteron robiniae i n C o t t o n w o o d i n W a s h i n g t o n Te r r i t o ry . 

By to-day's mail we send you what appears to be the borer that destroys the Cot
tonwood and Balm trees of the West. Whi le holding the creature on the blade of a 
saw, the pretty winged bug that you w i l l find i u the box shed off the dry skin, 
which you w i l l also find w i t h i t . I took tbe creature directly f r o m a hole i n a Cot
tonwood tree which had apparently been bored by a borer. Please give us a l l the 
information about i t that you can, its habits and the way to k i l l i t , for publication in 
our paper.—[Legh R. Freeman, editor Washington Farmer, North Yakima, Wash. Ty., 
March 10, 18S9. 

REPLY.—Your letter of the 10th w i t h specimen just received. The insect which 
you send is one of the Western Clear-winged Moths and is known as Sciapteron 
robiniai. I t breeds in Locust and White Poplar i n Nevada and has been found in 
Cottonwood in California. I t is a near relative to the common Peach-tree Borer of 
the East and belongs to a group of moths the larvaa of which a l l bore into the stems 
of trees and plants. I t is probably neither sufficiently abundant nor destructive w i t h 
you to occasion a demand for a remedy.—[May 18, 1889. J 

A Fodder Worm in the South. 

Mr. W. H. Peel, of this place, has called my attention to a worm which during the 
winter for three years has infested the stacks of dry corn blades, here universally 
called "fodder" and the main representative of hay in this country. The growu 
worm ( I have seen but one) is over an inch long, a uniform brown, wi thout hair, 
almost transluceut, has f u l l complement of feet for crawling rapidly, something l ike 
the Tortricidaj, but does not ro l l the dry leaves nor make a web t i l l the chrysalid 
condition. Very abundant i t seems and destructive—a new pest to the farmers of 
this region; yet as the fly has been coming out some two weeks I could get only a 
few, which are sent in a small box to-day. They come to l ight , but w i t h others, aud I 
refrain from catching them for fear of getting them mixed . According to Mr. Peel 
the worms are active for months, webbing up about the 1st of March and coining out 
the last of the same month, three to four weeks.—[Lawrence C. Johnson, Waterford, 
Miss., May 4, .1839. 

REPLY.—Your letter of the 4th instant, inclosing specimens of an insect which at
tacks the stalks of dry corn, from the place of Mr. W. H . Peel, of Waterford, Miss., 
ha3 been received. The specimens are very interesting, and belong to a species of 
Pyralid known as Eelia cemula. The larva of this species has previously beeu found 
feeding upon the dry leaves of various plants in the woods, and also upou a number 
of fodder plants during the winter. The remedy w i l l depend altogether upon the 
particular method in which the fodder corn is stored. W i l l you k ind ly request Mr. 
Peel to write us a f u l l account of the way i n which this insect works, aud tbe manner 
in which he stores his fodder during the winter, and we w i l l then advise h im as to 
remedies. I f he can send other specimens we shall be glad to get them.—[May 15, 
1889.] 

SECOND LETTER.—Your favor of the 15th instant received. Much obliged for your 
prompt information about Relia cemula. I fouud some dry clover hay once in process 
of destruction by a worm similar to this one, but on tha t occasion fa i led to get a fly, 
and had no one to watch them. I can te l l you now a l l that is known of this speci
men in Mississippi. As I wrote before, no oue seems ever to have noticed its ravages 
un t i l three years ago. The fodder in question consists of the blades stripped from 
standing corn (maize) as the fashion is at the South, and dried i n the field in the 
sun. When dry or nearly so i t is taken up and tied by a withe of its own leaves into 
bundles of about two pounds' weight. These when considered cured are oarted up 
to points selected and stacked, w i t h the butts w i t h i n next the stack-pole, the ends 
without. ' A l i t t le of the euds take the weather as iu any fodder tha t is stacked, and 
becomes worthless. This item is mentioned because i t is the only part of the bundle 
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not attacked by tbe insect. Externally, therefore, the stack seems perfectly sound auO 
safe, when wi th in i t may be a mass of fragments and dung. The manner of eating 
tbe blades you may see iu the bits put iu the box sent you. They cat i t pretty much 
all except the central ve in ; especially at the binds, where most compact, they eat 
all , running f rom that towards the ends. But a moldy or spoiled spot they never 
touch. The stack of fodder I saw had been put up about tbe last of August, 1888, 
and as remarked, appeared perfectly sound t i l l opened about the 1st of Apr i l . I am 
told the larvae were then numerous, but they had already begun to web up. This is 
about a l l I can te l l you; I never saw tbe egg.—[Lawrence C. Johnson, Bolivar, Tenn., 
May 19, 1889. 

REPLY,—Your letter of the 19th, from Bolivar, Tenn., has just come. Thank you 
very much for the additional information relative to the habits of Helia ainula. I 
should imagine f rom what you write that the value of the fodder stacks is so slight 
that altogether tbe most satisfactory remedy w i l l be to burn those which are infested 
w i t h this insect. I t strikes me that i n this way and at slight expense the numbers 
of this pest can be greatly reduced. 

The worm which you found iu dry clover was probably a different thing, and I 
have no doubt that i t was the common Clover-hay Worm (Asopia costalis), which you 
w i l l find figured and described on pages 102 to 107 of Professor Eiley's Sixth Eeport 
on the Insects of Missouri.—[May 23, 1889. J 

Colonel Pearson's Method of fighting Rose Beetles. 

I kill Eose-bugs by smashing them. I kuow of no insecticide which is also an in
secticide for the Eose-bug—that is, which w i l l k i l l the bugs and yet not injure the 
plant. Pyretbrum w i l l intoxicate or stupefy them. They w i l l fa l l from their perch 
and after a time recover and fly again. I have been experimenting for the past two 
weeks wi th a l l the poisons procurable in the drug shops, and without desired results. 
I u dealing w i t h Eose-bugs in my vineyards I send my men along the trellis early, 
from 6 to 10 a. m. They strike the vines wi th paddles; the bugs fa l l on the ground, and 
then they smash them w i t h the paddles. The vines are trained upon a single wire, aud 
the ground is made smooth and clean beneath, so that when the bugs fa l l they are at 
our mercy. This job must be done every morning un t i l the bugs leave the vines for 
other foods. They are now on my strawberries and roses by myriads. Even i f we 
could find something medicinal to k i l l the hugs, i t would be of no use during such 
an invasion as we have had for the past three years in Vineland. K i l l one and four 
more come to attend the corpse. They migrate and travel onward like the Army-
worm. They must be fought by k i l l i n g them as fast as they come. I have by this 
constant work for two or three weeks saved most of my vines, aud I am now search
ing for something which w i l l be offensive to them and drive them away from the plants 
they infest. Carbolated lime is the best I have found thus far.—[Alex. W Pearson, 
Vineland, N . J., June 15, 1869. 

Lyctus sp. in Bamboo. 

I send you by mail to-day three bugs that are eating up a bamboo work-basket 
from Japan that I bought i n Chinatown, San Francisco, Cal., a year ago last Apr i l . 
I have given i t a thorough heating w i t h flat-irons, which did not k i l l the pests, and 
then I gave the basket as thorough a bath of benzine, and that has not destroyed 
them. * * * The basket is being perforated with round holes, under which 1 find 
l i t t l e dust piles. The dust I send wi th the bugs.—[Mrs. N. W. C. Holt , Winchester, 
Mass., June 20, 1889. 

E E P L Y . — I beg to acknowledge the receipt of your letter of June 20. The insect 
found in your bamboo work-basket is not unknown as an enemy to bamboo imported 
f rom China and Japan. I t is a species of a genus of wood boring bcei lea called by 
entomologists Lyctus. You need not fear the spread of this insect, us they f ed on 
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nothing but bamboo. Keep up your benzine treatment and you w i l l k i l l the insects. 
* * *— [Juno 25, 1889. ] 

The Texas Cattle-tick. 

Will you please give me the history of the Texas Cattle-tick (Ixodes bovis) or refer 
me to the literature on the subject ? They are a terrible pest here.—[M. Francis, D. 
V. M . , College Station, Texas, June 17, 1889. 

R E P L Y . — I beg to acknowledge the receipt of your letter of the 17th instant, request
ing information concerning the Texas Cattle-tick (Ixodes bovis). This species was de
scribed by Professor Riley in a special report of this Department (Report of Commis
sioner of Agriculture on Diseases of Cattle i n the United States, 1871, p. 118, foot-note). 
I t is a reddish, coriaceous, flattened species, body oblong oval, contracted just behind 
the middle, and the whole insect is from one-quarter to one-half an inch in length. 
I t occurs from the Northern States to Nicaragua, and lives not only on cattle but 
even on the rattlesnake, the iguana, and on small mammals. I t no doubt attaches itself 
to almost any animal that brushes against i t in going through the grass. The species 
is mentioned in a treatise on the external parasites of domestic animals, by A. E. 
Verr i l l , i n the report of the Connecticut Board of Agriculture for 1870, page 4G. I t is 
found in our Northern States, but is, however, most abundant i n the Southwest, Mis
souri to Texas, and has been taken in large numbers by Mr. J. McNeil on horned 
cattle on tbe west coast of Nicaragua. 

As to remedies, the kerosene emulsion has been recommended for lice on cattle in 
Bulletin 5 of tbe Iowa Agricul tural Experimental Station, May, 1889, page 185. 
This would no doubt be the best aud most practical remedy for the Cattle-tick also, 
and is indorsed by Dr. Cooper Curtice, of the Bureau of Animal Industry of this 
Department, who recommends that the emulsion be made w i t h soap according to the 
formula originally proposed by this Division. The emulsion should be applied in an 
8 per cent, solution w i t h a force pump, using the Eiley or Cyclone nozzle and a few 
feet of hose. I t thus easily penetrates the hair of the animal, and at that strength 
can not in jure stock.—[June 24, 1889.] 

The B o l l W o r m i n Texas. 

I take the l iberty to report to you the condition of affairs in regard to the Bol l Worm 
(Heliotliis armigera) and its yearly destruction of cotton, w i t h the view of asking your 
opinion and advice for my own and tbe public benefit. I l ive in one of the northern 
counties, where cotton is the jmncipal crop. We raise what is known as the Moon 
cotton, one inch and a quarter staple. This county loses yearly f rom the ravages of 
Boll Worms and moth from $300,000 to $100,000 ou cotton alone, the moth, i n my 
opinion, doing nine-tenths of the damage. The first crop of the caterpillars appeared 
i n the corn near the 20th of May. On examination the 1st of June four-f i f ths had left 
the corn to transform to pupaj, but I found caterpillars up to the 10th of June, though 
scarce. I n order to destroy them the planters generally put lamps i n the field in the 
month of May, and expect to continue their use u n t i l October. The lamps are similar 
to those described in the Agricul tura l Eeport for 1880, page 239. The field crop of 
corn is now i n silk and tassel. 

Usually f rom the 1st to the 10th of August the Bol l Worm moth leaves the corn 
and adopts the cotton as its home. This brood does immense damage, the moth lay
ing her eggs in the squares in the blooms and in young bolls f rom the size of a gar
den pea to a partridge egg in preference to any other place. She pierces them as i t 
done by a needle or pin, aud in a few days they drop from the plant. Some farmers, 
not knowing what insect does this, have given them the name of sharpshooters, 
and i t is yet a mooted question w i t h us. By tbe time the cotton puts on a new crop 
of squares and blooms the moth is ready for i t again, and i f the weather is moist and 
warm i t thus keeps on u n t i l frost; but should a drought prevail , w i t h hot, drying 
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winds, the eggs w i l l not hatch, and this puts an end to them for that year, w i t h the 
exception of a few scattering ones. Thus a dry aud hot July and August is always 
a heavy crop year on the heavy, black, waxy prairie lands. Now I wish to know 
whether we have adopted the best course for the destruction of the Bol l Worm. Is 
there any other course that has been successful i n destroying them ? Any advice or 
suggestions that you may choose to give ns w i l l be thankfu l ly received. * * * 
— [ W i l l i a m Somerville, Bagwell, Red River County, Tex., June 17, 1889. 

R E P L Y . — I beg to acknowledge the receipt of yours of Juno 17 in reference to the 
damage done by the Bol l Worm iu your State. I can best answer your question by 
sending you a copy of the Fourth Report of the U . S. Eutomological Commission, 
published i u 1885, and which you do not seeni to have seen. You w i l l f ind the Boll 
Worm treated on pages 355 to 384. The destruction of the moths by trapping is not 
a satisfactory remedy, for experiments have proven wi th other species that the great 
majori ty of the insects so captured are either males, or females which have already 
laid their eggs. The first business of the female moth after issuing seems to be to lay 
her eggs, so that very few of them are caught in this way. The result is that other 
remedies are of much greater avail. The suggestion regarding the worming of corn 
while the first brood of worms is at work is a most excellent one, and tbe use of tbe 
arsenical poisons as indicated upon page 381 also affords a good remedy. Tbe sugges
t ion upon page 380, that i n localities where no corn is grown over a considerable 
space i t w i l l pay to grow small patches here and there as traps for the early worms, 
is also a good one. I t w i l l be unnecessary to elaborate further, as the information 
is a l l contained in condensed form in this report.—[June 22, 1889.J 

A cosmopolitan Flour Pest. 

We send you herewith specimens of insects which are breeding in our flour mi l l . 
They seem to breed under basemeut floors aud come up and fly away on warm days. 
There seems to be a difference of opinion as to what they are, and as there are no en
tomologists in this section we would be pleased to have your opinion and whether or 
not they w i l l be l ike ly to become a pest. They do not seem to work i n wheat bins, 
but rather in flour dust iu dark places. They breed a l l winter and spring aud are now 
very numerous. We have tried several remedies, but Persian insect powder is the 
only th ing that ki l led them.—[McPherson & Stevens, Sprague, Wash. Ty., May 18, 
1889. 

REPLY.—Your letter of May 18 w i t h accompanying specimens has been received. 
The beetle which occurs iu your flour m i l l is PMh-iw hifasciatus, a cosmopolitan 
species which feeds everywhere in flour and farinaceous products. Inasmuch as you 
find that Persian insect powder ki l ls them readily we would advise you to use i t very 
thoroughly and to hold them in complete subjection, for otherwise they w i l l doubt
less become quite a pest w i t h you.—[May 27, 1*89, "j 

Mites on a Neck-tie. 

I send you in a t i n box a neck-tie covered w i t h Acari which a gentleman sends me 
from San Francisco. He says the tie lias lain in a drawer and has been worn at in
tervals. He first noticed the " foreign substance " two weeks ago aud thought i t sand 
u n t i l he detected motion in the particles. What mite is i t ? How can garments be 
best treated to get r i d of i t ?—[E. J. Wickson, Berkeley, Cal., May 25, l,-,89. 

REPLY.—Yours of the 25th ult imo and mites duly received. Wo can not distinguish 
between tbespecimens fouud on the neck-tie and the common Cheese Mite (Tyrmjhjphm 
giro), and there must have been something very peculiar about those; neck-ties or else 
the gentleman who sent the specimens must havo been a bachelor and have kept his 
crackers and cheese i n the same drawer w i t h bis clothes. Tim same mite, as you 
know, is found in flour of al l kinds and milk. Sulphur is the best remedy. Either 
fumigate w i t h burning sulphur or sprinkle wi th flowers of sulphur mixed in water.— 
[June 1, 1889. ] 
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The Pota to Beetle i n the South . 

The Potato Beetles herewith should have been sent you some weeks ago. They 
are f rom Madison Statiou, Madison County, Miss., the beetles occurring i u several 
potato fields at and w i t h i n a mile of the station. This is the first year I have seen 
them in Mississippi. I f they have been here at an earlier date you may, perhaps, 
know i t . I send them as a note of the spread of the beetle so far south.—[Dr. 1). L . 
Phares, Agr icul tura l College, Mississippi, May 11, 1889. 

E E P L Y . — I beg to acknowledge the receipt of yours of the 11th instant, with 
accompanying specimens of the Colorado Potato Beetle (Doryphora 10-lineata). I 
believe that this is the first time they have been noticed so far south in your longi
tude. I w i l l make a note of this matter for INSECT L I F E . — [ M a y 18, 1889.] 

Swarming of Urania boisduvalii in South America. 

I take the liberty of mailing to you two specimens of butterfly captured at Colon, 
Eepublic of Colombia, March 18 and 23, 1839. When wi th in a few hours of that port 
these insects were seen flying f rom the mainland i u a northerly direction across tbe 
bay. This migration continued daily f rom the date of arr ival , March 18, for nearly 
a week. When the flight began I could not ascertain. Its duration daily was from 
just before sunrise un t i l sunset; i t was protracted, however, unt i l late at night on 
three evenings near and at f u l l of the moon. The point which attracted my atten
t ion was the vast number of the insects. The air was actually f u l l of them. I t 
resembled an unremitting shower of forest leaves in autumn. I could learn nothing 
of its family history f rom the residents, but i t is doubtless famil iar to you. The 
excavations i n each specimen were beautiful ly done by the Eed Ant (Formica rufa?) 
i n spite of the suspension of the tray i n which the butterflies were placed f rom the 
ceiling by one string, and the saturation of said string w i t h turpentine and castor 
o i l . - [ D r . S. A. Davis, 107 West 47th street, New York City, May 9, 1889. 

EEPLY.—Your letter of May 9 transmitt ing specimens of a " butterfly " c aptured at 
Colon, United States of Colombia, has been received. The insect sent is not a but
terfly but a moth, and is known as Urania boisduvalii. I t bears, however, a s t r ik ing 
resemblance to some of tbe large swallow-tailed butterflies of the genus Papilio. 
Your note concerning the abundance of this insect is very interesting.—[May 20,1889.] 

Letter on the proposed "American Entomologists' Union." 

* * * I see in the March (1889) number of INSECT LIFE you ask for ideas con
cerning the proposed Society of Economic Entomologists. I do not t h i n k my views 
on the subject are worth much, but such as they are, they are as fol lows: I should 
l ike to see an organization founded, w i th members in every State i n the Union (and 
I do not see why not also in Canada and Mexico), w i t h the headquarters at the De
partment of Agriculture at Washington. Such a society to be called, perhaps, the 
"American Entomologists' Union," and to appoint a secretary in every State at least, 
and in the case of big States, l ike Texas aud California, two or more; these to collect 
al l the information they can relative to insects, especially from an economic point of 
view, and forward each one a report, at stated intervals, to Washington. These re
ports to be preserved and examined by a committee appointed, aud the essence of 
them printed in INSECT L I F E or as a special bu l l e t i n . This I t h ink would (1) bring 
economic entomologists i n touch w i t h one another; (2) enable them to benefit from 
one another's discoveries; (3) and especially the facts thus collected might be seen 
often to have a significance which would be total ly lost were they to remain isolated 
among their discoverers ; (4) although apparently adding to the work of the Depart
ment of Agriculture i t would really diminish i t , as you would have only the secre--
tarics' reports to deal wi th , aud i t would be their duty to receive and collate reports 
of others wi th in the boundaries of fchiir own States.—[Theo. D. A. Cockerel], West 
CI ill", Custer County, Colo., May 12, 1389. 
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STEPS T O W A R D S A R E V I S I O N OF C H A M B E R S ' I N D E X , * W I T H NOTES 
A N D D E S C R I P T I O N S OF N E W SPECIES. 

By LOUD WALSINGHAM. 

[Continued from page 291 of Vol. /,] 

LITHOCOLLETIS Z. 

Ia revising the index to the genus Lithoeolletis, one group of six supposed species 
has given me more trouble than tbe others. .These are: nlmella Chaiub., modesta F. 
& B.,- conglomerated Z., bicolorella Cbamb., quercivorella Cnanib., aud oblusilobw F. 
& B. 

The first two are described as mining the upper side of elm leaves. Tbe food-plant 
of the t h i r d is not kuown ; and the three last are upper-side miners on the leaves of 
species of oak. 

Zeller, in describing his conglomeraiella, mentions two varieties of that species, 
differing chiefly in the extension of tbe white line along the dorsal margin of tbe 
fore-wings, and Chambers uses this character to distinguish his bicolorella f rom 
tilmella, w i t h which he had at first placed i t . He further says that bicolorella has two 
costal streaks, while utmella has three ; but in describing quercivorella, also wi th three 
costal streaks, he says the th i rd streak is a mere spot before the cilia. I n short, i t is 
doubtful whether there are sufficient differences between the six descriptions to jus
t i f y the separation of any one of these species from the others on the ground of coior 
or markings. The evidence I have to rely upon in forming a conjecture (for i t can 
scarcely be more than a conjecture) as to their distinctness is as follows: 

(1) An authenticated specimen of modesta F. & B. from Boll's collection. 
(2) A specimen received from Miss Murtfeldt , regarded by her as nlmella Chamb. 
(a) A figure of a specimen i n the collection of the Americau Entomological Society 

at Philadelphia, probably received from Chambers. 
(b) A figure of a second specimen in the collection of the Peabody Academy of Sci

ences at Salem, Mass., received from Chambers under the above name, aud presumably 
equal to his type. 

(3) A specimen of conglomerated referred to by Zeller in his description of that 
species as the second of the varieties from which his description was taken. 

(4) Two specimens, unnamed, received from Miss Murtfeldt, bred from mines on the 
npper side of tbe leaves of white oak. 

(5) Au authenticated specimen of obtuxilobre F. & B. from Boll's collection. 
I t is most improbable that the elm and oak feeders should be the same, although 

Miss Mnrtfeldt 's specimen of the supposed nlmella is scarcely distinguishable from 
those bred from oak, and Boll's specimen of modesta actually bred from elm is s t i l l 
less so. We may at once admit that there are at least two distinct but very closely 
allied species, one on elm, the other on oak, but I think there can be no doubt what
ever that nlmella and modesta .are the same. The name ulmella takes precedence for 
the elm-feeder. I fear that some years ago in naming specimens for some of my 
American correspondents I may have been gui l ty of some confusion as to this species, 
having been misled by seeing specimens of bicolorella distributed by Chambers under 
the above name. We now come to the far more diff icult identification of the oak-
feeding species. 

Zeller's specimen of conglomeraiella is labelled "Dallas, Tex., Bol l . " This differs 
from the other specimens here referred to only in its somewhat duller c dor, but i t 
is not in good condition, although tbe markings are easily visible. I t agrees pre-

" Index to tbe describe 1 Tineiua of the United States and Canada. V. T. Cham
bers. B u l l . U . S. Geol. and Geog. Surv., I V (1), 1878. 
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cisely w i t h the figure of the specimen in the collection of the American Entomolog. 
ical Society, but Chambers admits having mixed his specimens of bicolorella with 
ulmella, and this figure probably represents the oak-feeder. Zeller's descriptions of 
the three forms, which he regarded (probably w i t h good reason) as varisties of one 
species, are extremely clear and precise. The first is an admirable description of my 
specimen of obtusiloba; F. & B., and the t h i r d is an equally good one of the speci
mens received from Miss Murtfeldt . I have no doubt whatever that these are varie
ties of one species feeding on various oaks. There are no sufficient differences to dis
tinguish conglomeraiella Z. from these, or f rom bicolorella Chamb., which would cer
tainly be included under Zeller's descriptions. I th ink i t w i l l be safe to regard three 
of the four names as applying to one and the same variable insect, for which the name 
conglomeraiella takes precedence. The specimens mentioned as received f rom Miss 
Murtfe ldt were bred from the upper side of leaves of ivhite oak, but this would cer
tainly not distinguish them from quercivorella or bicolorella, both upper-side mines, 
the one bred from Q. bicolor, the other f rom Q. obtusiloba. The main differences upon 
which Chambers seems to rely i n separating these two species are as follows: 

Bicolorella. 

Fore wings yellowish saffron, dorsal 
stripe extending to cilia. Oblique dor
sal streak absent. Two costal streaks, fo l 
lowed by small dots. H ind tarsi white. 

Quercivorella. 

Fore wings reddish orange, dorsal stripe 
extending beyond middle of dorsal mar
gin. Oblique dorsal streak present; three 
costal streaks, the t h i r d a mere spot. 
H i n d tarsi annulate w i t h black. 

I n a l l other respects the two descriptions are approximately the same. The darker 
ground-color and spotted hind tarsi of quercivorella may perh ips be relied upon to 
distinguish this species from its allies. The synonymy of these species should there
fore stand thus: 

(1) Ulmella Chamb. = modesta F. & B. 
(2) Conglomeraiella Z. =bicolorella Chamb. = obtusiloboj F. & B. 
(3) Quercivorella Chamb. 
NOTE.—Chambers, in d is t r ibu t ing specimens to his various correspondents, fre

quently appears to have attached a wrong name to them. This he admits i n more 
than one instance in his wri t ings. The utmost caution is required before accepting 
a specimen in auy collection as a co-type of any one of his species. Dr . Hagen's notes 
of Frey's examination of spec imens in the Cambridge Museum (Papilio, I V , 151-3) 
show that in some cases the professor failed to recognize specimens that he must cer
tainly have seen before. This may be part ial ly accounted for by the condition of 
the specimens, but where Clemens' species are referred to i t must be remembered 
that these were determined by Chambers, who had not seen Clemens' types at Phil
adelphia aud who may have wrongly identified them i n some cases. 

Lithocolletis tubiferella Clem. 

It may bo worth while to mention that when I saw Dr. Clemens' type of this spe
cies in the collection of the American Entomological Society, Philadelphia, i n 1871, I 
made a note, " Hind wings gone; very unlike a Lithocollelis." I t is perhaps doubtful 
whether Chambers was r igh t ly acquainted w i t h the species. The larva supposed by 
him to belong to i t (Can. Ent., I l l , 165-6) was proved to be Coleopterous (Can. Eat., 
I V , 123-4), and he does not mention the true larva, so far as I am aware, i n any of 
his writings. He compares the perfect insect w i t h his bifasciella (unknown to me), 
and says of the former tha t the t u f t is white, and i t has no costal and no dorsal streaks 
behind the fascia, and the apex is not dusted. Chambers described his bifasciella f rom 
a single bred female, and i f the subapical markings were not conspicuous i t is possible 
that Clemens may have omitted to mention them. I u Dr . Hagen's paper (Papilio, I V 
152) mention is made of specimens (one good) of tubiferella Chamb. f rom Kentucky i u 
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the Cambridge Museum, and a comparison of these w i t h the remains of Clemens' 
type at Philadelphia would decide tbe point ; but for tbe present I should not be jus
t if ied i n attempting to correct their synonymy, and scarcely in suggesting that either 
of them may be identical w i t h lebertella F. & B., which must be at least a nearly 
allied species. 

Lithocolletis basistrigella Clem. = intermedia F. & B. 

I have authenticated specimens of basistrigella Clem., compared with the type in 
tbe collection of tbe American Entomological Society of Philadelphia, and also of 
intermedia F. & B., f rom the Zeller collection, received from Frey, and I am able to 
say positively that these two species are the same. I have met wi th i t also in Men
docino and Siskiyou Counties, Cal., Rouge Eiver, in Oregon, aud have received i t 
f rom Miss Murt fe ld t f rom Missouri. 

Lithocolletis rileyella Chamb. = tenuistrigata F. & B. 

I received from Miss Murtfeldt, in December, 1878, a Litliocolletis labeled "Tenti-
form mine on under side leaf of red oak." This specimen agrees precisely w i t h Cham
bers' description of L. rileyella, and is obviously that species. I t is undistinguisbable 
f rom tenuistrigata F. & B., of which I have specimens aud mines. 

Lithocolletis quercibella Chamb.= subaureola F. & B. 

I was at first disposed to think that quercibella could only be regarded as r* syno
nym of argentifimbriella. Chambers writes that i t resembles closely his fuscocostclla, 
whiob I have shown to belong to that species; but after a careful study of bis de
scription by tbe side of a specimen of subaureola F. A B. I find that this is applicable 
in a l l particulars to that species, although the first, qnercibrlla, is described as glisten
ing snowy-white, w i t h the apical third pale golden, and the other as pale golden-
brown, w i t h white markings. Chambers describes the subcostal streaks as pale 
golden. Frey andBoll regard this as corresponding with the ground color of the wing, 
and mention the straight, rather broad basal streak as being wiiite, whereas Cham
bers regards white as the real ground color. W i t h a specimen before one i t is easy 
to see that the two descriptions are both accurate and precise iu every detail. 

Lithocolletis clemensella Chamb. 

Another species that must be nearly allied to these is clcinrnsclla. I am induced 
to regard this species as distinct, owing to its feeding on Acer sna-hariuum, and by 
Chambers'remark that " the hinder marginal lino at the base of the dorsal cilia 
reaches to, but does not pass around, the apical spot." I find this peculiarity well 
marked in a figure of the species taken from a specimen in Professor Fernald's 
collection, and I know of no allied species in which the same, thing occurs. This 
insect is omitted from the Index, although i t is given iu the List of Food-plants of 
Tineina (Bul l . U . S. G. G. Surv., IV, 109, 1878;. 

Lithocolletis argentifimbriella Clem. 

= Argyromiges quercialbdla Fitch. 
= Lithocolletis longesfriata F. & B. 
= Lithocolletis fuscocostclla Chamb. 

I n the Canadian Entomologist (Vol. I l l , ,77) Chambers suggests that argentifimbri
ella Clem, may be the same specie* a-t qiieri:ialbi>lla Filch, but be appears to have 
never f u l l y satisfied himself that this was the v:i«> owing t > the differences between 
the descriptions of the larv;e. On pu^e H i of th > same volume, he points out that 
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whereas F i t ch describes the larva of quercialbeUa as being " f l a t , " no known flat 
larva of this genus makes a tent i form mine, or an oval cocoon, such as Fitch de
scribes. Tbe larva of Clemens' species is cylindrical, and as Fitch's description is. 
not comparative i t is presumable that the word " f l a t " was not used in the sense in 
which Clemens aud Chambers use i t for larvae of this genus, as distinguishing them 
from the cylindrical form. 

Frey and Boll (Stett. Ent . Zeit., X X X I V . 209) themselves suggest the possibility 
that their longestriata may be the same as argentifimbriella Clem., and their descrip
t ion is so clear that, taking into consideration the similar la rva l habits, I think there 
can be no doubt that this is so. 

I n the 'Cincinnat i Quarterly Journal of Science ( I I , 229), Chambers professes an 
acquaintance w i t h argentifimbriella Clem, and confirms its identi ty w i t h longestriataY. 
& B. (although he subsequently treats them as separate species i n his index), but he 
fails to recognize his own fuscocostella, described shortly before that date, as falling 
under the same description. Chambers does not mention ever having taken or bred 
argentifimbriella, but there is a single specimen f rom Kentucky in his collection, now 
in the Museum of Comparative Zoology, Cambridge, Mass., about which Dr. Hagen 
writes (Papilio, I V , 151): "Argentifimbriella Chb., I , Ky . (very bad condition ; perhaps, 
? longestriata Frey)." I t was probably owing to tbe condition of his specimen that 
Chambers failed to see that his description of fuscocostella corresponded w i t h i t . I 
have a specimen of the latter species from Dr. Eiley, f rom Washington, D . C , and a 
specimen of argentifimbriella compared w i t h Clemens' type i u the collection of the 
American Entomological Society at Philadelphia. They are evidently the same. 

I t is somewhat doubtful whether this insect was first publicly named by Clemens 
or Fitch. Fitch's d scription was publish d i n tbe annual report of the New York 
State Agricul tural Society, issued as Vol . X V I I I of the Transactions of that society, 
professedly for the year 1858.' The title-page is dated "Albany, 18 9." The letter of 
presentation from Mr. B. P. Johnson to the Hon. D. W. C. L i t t l e john , headed " I u 
assembly, A p r i l 7, 1859," evidently antedates the real publication, for on page 585 is a 
letter from his excellency Joseph A. Wrigh t , American minister at Berlin, dated 
" Berlin, May 11, 1859." I u my copy is pasted the fo l lowing letter : 

. " STATE OF NEW YORK, AGRICULTURAL EOOMS, 

"Albany, May 19,1860. 
" S I R : W i l l your lordship be pleased to accept for your l ibrary tbe eighteenth 

volume of the Transactions of the New York State Agricul tural Society for the year. 
" I am, most respectfully, your very obedient servant, 

" B . P. J O H N S O N , 

" Corresponding Secretary. 
" L o r d W A L S I N G H A M , 

" President Royal Agricultural Society of England." 

The wording of this letter seems to show that this volume of the Transactions was 
not actually distributed u n t i l the year 1860, especially as the first three figures of the 
date "18J0" are printed (not wri t ten) on tbe paper. Now, the date of Clemens'paper 
in the Proceedings of the Academy of Natural Science, Philadelphia, is November, 
1859, aud i f Vol. X I , in which i t ap peared, was issued before the agricultural volume, 
Clemens' name must take precedeuce. 

Leaving my American friends who have access to the required information to cor
rect me i f I .am wrong, I propose in the revised Iudex to give precedence to argen
tifimbriella Clem, over quercialbeUa F i tch . 
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G E N E R A L NOTES. 

TWO LOCAL OUTBREAKS OF LOCUSTS. 

Two locust occurrences worthy of note have come to our notice this 
season, one i n U t a h a n d a n o t h e r i n L o u i s i a n a . 

U n d e r d a t e o f A p r i l 29, M r . J a m e s B . D a r t o n , o f N e p h i C i t y , U t a h , 
w r o t e t h e S e c r e t a r y o f A g r i c u l t u r e t h a t m i l l i o n s o f g ra s shoppe r s were a t 
t h a t t i m e h a t c h i n g o u t o n t h e b o r d e r s o f t h e g r a i n f i e l d s i n t h e v i c i n i t y 
o f N e p h i C i t y . A t o u r r eques t a n d t o save t i m e M r . B r u n e r , o u r 
a g e n t a t L i n c o l n , N e b r . , t o o k u p t h e cor respondence a u d w r o t e us 
M a y 17 t h a t he h a d r e c e i v e d f r o m M r . D a r t o n e i g h t o r t en speci
mens o f t h e l o c u s t . These , h o w e v e r , f r o m h a v i n g been t r e a t e d l i k e 
b o t a n i c a l specimens , a n d e v i d e n t l y p u t t h r o u g h a press, c o u l d n o t 
be s p e c i f i c a l l y d e t e r m i n e d . T h e y w e r e t h e y o u n g o f M e l a n o p l u s , b u t 
m i g h t b e l o n g t o a n y one o f f i v e species. A second l o t , w h i c h was re
q u e s t e d t o be f o r w a r d e d a l i v e i u a t i n b o x , was r e p o r t e d o n J u n o 5 b y 
M r . B r u n e r , b u t s t i l l l e f t us m u c h i n t h e d a r k as t o t h e e x a c t species 
d o i n g t h e i n j u r y . T h e first l o t seemed t o be composed o f a t 1 east t h r e e 
species, M. bivittatus, M. spretus, a n d M. femur-rubrum o r M. devastator; 
b u t t h e o t h e r s e n d i n g , c o n s i s t i n g o f a q u a r t e r p i n t o f d e c a y i n g p u p « 3 , 
w e r e n e a r l y a l l Camnula pellucida, a n d j u s t w h a t o t h e r species were 
w i t h t h e m c a n n o t be s a i d . I u t h i s o u t b r e a k severa l species w e r e ev i 
d e n t l y u n i t e d i n t h e w o r k o f d e v a s t a t i o n . F o r s eve ra l yea rs b a c k 
v a r i o u s causes h a v e beeu w o r k i n g t o g e t h e r t o p r o d u c e t h e i n j u r i o u s 
n u m b e r s a p p e a r i n g t h i s yea r , b u t no g r e a t d a m a g e is t o be l o o k e d for" 
a t t h e p re sen t i n t h i s r e g i o n . 

I n L o u i s i a n a t h e species w h i c h o c c u r r e d was Melanoplus cinereus, re
g a r d i n g w h i c h t h e H o n . T . J . B i r d , C o m m i s s i o n e r o f t h e S t a t e B u r e a u 
o f A g r i c u l t u r e , a t B a t o n R o u g e , w r o t e us J u n e 8, m a i l i n g specimens. 
T h e d a m a g e done was s l i g h t a u d cons i s t ed i n t h e leaves o f y o u n g c o t t o n 
p l a n t s b e i n g ea teu . T h i s is a l o c a l u o n m i g r a t o r y species, a l l o f w h i c h , 
t h o u g h l i a b l e t o m u l t i p l y to such a n e x t e n t as t o cause some l i t t l e a l a r m , 
s e l d o m r e a l l y d o a n y a p p r e c i a b l e damage . P r o b a b l y t h e bes t m e t h o d 
o f t r e a t m e n t i s b y t h e use o f t h e b ran-a r sen ic mash , c o n c e r n i n g w h i c h 
s e v e r a l p a r a g r a p h s w i l l be f o u n d i u t h e A n n u a l B e p o r t o f t h e D e p a r t 
m e n t f o r 1885, pages 300 a n d 3 0 1 . 

TENT CATERPILLAR IN ARKANSAS. 

Mr. J. W Bland, of War Eagle Mills, Benton County, Ark., has sent 
us a spec imen o f t h e m o t h o f t h e A m e r i c a n T e n t - c a t e r p i l l a r (Clisiocampa 
americana) w i t h i t s eggs, w h i c h be f o u n d t h e m o t h i n t h e ac t o f de
p o s i t i n g on a peach l i m b o n t h e 8 t h o f J u n e . W e p lace t h i s on r e c o r d 
as g i v i n g an idea o f t h e t i m e o f e g g l a y i n g o f t h i s species i n t h a t p a r t 
o f t h e c o u n t r y . These eggs were f o r t h e second b r o o d , w h i c h i t is n o t 
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u n l i k e l y m a y be f o l l o w e d b y a t h i r d i n A r k a n s a s . O u r correspondent 
w r i t e s us t h a t t h i s i n sec t i s v e r y d e s t r u c t i v e t o f r u i t t rees i n h i s county. 

THE THISTLE CATERPILLAR IN WASHINGTON TERRITORY. 

Mr. E. O. Schwagerl, of Naomi, Kitsap County, Wash. Ty., sent to us 
t h e m i d d l e o f J u n e s p j c i m e u s o f t h e larvae o f t h e c o m m o n Thist le 
B u t t e r f l y (Pyramids cardui) i n f e s t i n g t h i s t l e s a n d n e t t l e s t h e r e and 
w h i c h he has n o t been ab le t o find o n a n y o t h e r p l a n t s . T h i s is a com
m o n b u t t e r f l y , w h i c h i s k n o w n t o f e e d o n t h e t h i s t l e t h e w o r l d over, 
a n d he lp s m u c h i n k e e p i n g t h i s n o x i o u s p l a n t i n c h e c k i n t h i s t l e in
f e s t e d l o c a l i t i e s . O u r c o r r e s p o n d e n t w r i t e s us t h a t 90 p e r cent , o f the 
t h i s t l e s a r o u n d S e a t t l e a re i n f e s t e d . T h e larvae a t t a c k first t h e head 
o r y o u n g shoots , e a t i n g o u t t h e flower b u d s , a n d t h e n w o r k d o w n inside 
t h e s tems , t h u s e f f e c t u a l l y d e s t r o y i n g t h e seed c r o p . B i r d s d o n o t eat 
these larvse o n a c c o u n t o f t h e i r s h o r t , s h a r p sp ines . 

THE CECROPIA SILK-WORM AGAIN. 

In INSECT LIFE, for November (page 155), was mentioned the great 
a b u n d a n c e o f t h e C e c r o p i a nea r C a l a w a y , N e b r . A s w e w i s h e d t o ob
t a i n some o f these cocoons, M i s s B r o w n was w r i t t e n t o a n d a t t h e same 
t i m e c a u t i o n e d n o t t o t a k e a n y o l d cocoons, as t h e a b u n d a n c e w h i c h she 
r e f e r r e d t o m i g h t be d u e t o t h e a c c u m u l a t i o n s o f m a n y yea r s . I n her 
r e p l y she says : 

A l i t t l e hoy collected roe about hal f a bushel, but when I assorted them I fouud 
that about ha l f of them were poor. A good many were stung and f i l led up wi th 
small grubs of some other insect, and others were last year's cocoons. I suppose you 
know that there is not much timber here, excepting where i t has been set out and 
planted, and i t is only on the cultivated box-elders, and then only i n certain locali
ties, that the cecropia silk-worm is found i n numerous quantities. 

U n d e r d a t e o f D e c e m b e r 1C, 1888, M . N a t a l i s R o n d o t w r i t e s u s : 

You notice, in No. 5 of INSECT L I F E , the remarkable abundance of Cecropia i n one 
of the counties of the State of Nebraska, Miss Clara E. Brown having asked i f the 
cocoons had any commercial value. To this question you replied that on the account 
of the difficulty i n reeling the filament of the cocoon i t could hardly be used indus
t r ia l ly . This is true; but we may well ask i f these cocoons may not be used for 
spinning into schappe (spun si lk) or for articles of fautaisie. I do not know whether 
these cocoons have been studied from this point of view ; i n France at least no serious 
t r i a l has been made of them, though I have had some samples of them combed as a 
matter of pure curiosity. The first question to study is that of the quanti ty of these 
cocoons. Miss Blown has, perhaps, personal reasons for complaining of the damage 
done by these w i l d worms; but i t is possible that in reali ty tbe product iu cocoons 
would be very l ight . I t would be important to know how many of these cocoons 
could be obtained ; for, in order to make a proper test, i t would he necessary to have 
several pounds. This Cecropia is l i t t l e known to us, and I find i n fact that we even 
have no specimens of i t . I t would be interesting to have some, at least some of the 
cocoons, such as are found attached to trees, and some of the moths. I n examining 
my notes I f ind that I saw, some years ago, cocoons and moths of certain species, one 
of which was very probably the VlaUjsamia cecropia, while the others were c f one or 
two species very similar to i t . Were they hybrids of the Cecropia? I do not know. 
As the Cecropia is abundant in the United States you ought to know whether i t is of 
a unique species or whether there are others allied to i t , 
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E a r l y i n J a n u a r y we were ab le to send M . R o n d o t a f e w l i v e cocoons 
o f t h e Cec rop i a , a u d i n t r a n s m i t t i n g t h e m gave t h e f o l l o w i n g r e p l y t o 
h i s q u e s t i o n s : 

The species which is the most common in the United States is the Atlacus cecropia 
of Liune. There are two species i n this couutry very closely allied to i t aud by some 
held to be simple varieties of tbe Cecropia; they are the Columbia and the Cloceri. 
I t is possible that i t is to one or both of these that you refer as being mentioned iu 
your notes. 

I t i s h o p e d , f r o m t h e l i v e specimens sent M . R o n d o t , a n d a s i m i l a r 
q u a n t i t y sent t o M . Q u a j a t , a t P a d u a , t h a t these sc ien t i s t s m a y raise a 
s u f f i c i e n t c r o p o f Cec rop ia cocoous t o s a t i s f y themse lves o f t h e i r v a l u e 
f o r t h e p r o d u c t i o n o f schappe . I u t h i s c o n n e c t i o n i t m a y be a d d e d t h a t 
M r . L . G . W i l s o n , o f Parsons , D a k . ( s t a t i s t i c a l co r r e sponden t o f t h e D e 
p a r t m e n t ) , i n f o r m s us, u n d e r da t e o f D e c e m b e r 18, t h a t w i l d cocoons are 
f o u n d i u l a r g e q u a n t i t i e s i n h i s n e i g h b o r h o o d , a n d t h a t he wishes t o 
send specimens o f t h e m to t h e P a r i s E x h i b i t i o n . H e has been r e q u e s t e d 
t o f o r w a r d specimens to t h i s D e p a r t m e n t . — [ P h i l i p W a l k e r . ] 

SPRAYING- FOR THE ELM LEAF-BEETLE. 

Prof. John B. Smith, in Garden and Forest for June 19, gives an ac
c o u n t o f h i s e x p e r i m e n t s i u s p r a y i n g l a r g e e l m trees on t h e R u t g e r s 
C o l l e g e campus . H e used a Seneca F a l l s f o r c e - p u m p , m o u n t e d on a 
t a u k h o l d i n g 40 ga l l ons a n d p r o v i d e d w i t h a 50- foot hose. T h e e n d o f 
t h e hose i s a t t a c h e d t o a 10-foot po le , a n d b y meaus o f a l i g h t l a d d e r 
20 f ee t i n l e n g t h the f o l i a g e o f the l a rges t t rees, sum J o f w h i c h are o v e r 
50 f e e t i u h e i g h t , can be r eached . P ro fes so r S m i t h finds t h a t t h e ad
d i t i o n o f a s m a l l q u a n t i t y o f kerosene e m u l s i o n to t h e m i x t u r e o f L o n 
d o n p u r p l e a n d w a t e r is o f use i n e n a b l i n g t h e s p r a y t o pene t r a t e t h e 
pubesceuce on t h e u n d e r s ide o f t h e leaves a n d to spread w h e r e v e r i t 
t ouches ^instead o f c o l l e c t i n g i n d r o p s a n d f a l l i n g . H e r ecommends t h e 
a d d i t i o n o f a p i n t o f ke rosene e m u l s i o n t o 20 ga l lons w a t e r c o n t a i n i n g 
o n e - f i f t h o f a p o u n d o f L o n d o n p u r p l e , a n d states t h a t t h i s a m o u n t o f 
t h e m i x t u r e is s u f f i c i e n t f o r one o f t h e l a rges t t rees . 

THE DINGY CUT-WORM (AGROTIS SUBGOTHICA Haw.). 

Late in May, 188G, Mr. Henry Xobes, a fruit-grower in the vicinity 
o f L a F a y e t t e , I n d . , c a l l e d o u r a t t e n t i o n to t h e f a c t t h a t some insect , 
u u k u o w n t o h i m , was d e s t r o y i n g t h e r i p e n i n g f r u i t i u h i s s t r a w b e r r y 
field, l a r g e be r r i e s b e i n g w h o l l y o r f o r t h e mos t p a r t d e v o u r e d . A v i s i t 
t o t h e f i e l d soon r evea l ed t h e d e p r e d a t o r to be t h i s c u t - w o r m , w h i c h 
o c c u r r e d i n g r e a t n u m b e r s u n d e r the s t r a w m u l c h . W o r m s were n o t 
o n l y c a u g h t i n t h e ac t o f e a t i n g t h e ber r ies , b u t m a n y were f o u n d g o r g e d 
w i t h t h e f r u i t , t h e r e d co lo r d i s t i n c t l y s h o w i n g t h r o u g h t h e s k i n o f t h e 
c u l p r i t s . I n places w h e r e t h e m u l c h h a d been r e m o v e d t h e y d i d n o t 
appea r t o t r o u b l e t h e f r u i t , e x c e p t t o a v e r y l i m i t e d e x t e n t . — F . M . 

W E H S T E R . 
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T H E EUROPEAN W H I T E GRUB. 

We do not know which to wonder at the most, the industry,of the 
w o m a n o r t h e n u m b e r s i n w h i c h t h e W h i t e G r u b ( l a r v a o f the Euro
pean Melolontha vulgaris) m u s t h a v e o c c u r r e d i n t h e s o i l , i n t h e state
m e n t m a d e b y M . Re ise t a n d q u o t e d i n 11 La Nature" f o r t h e 18th of 
M a y , w h e r e i t i s s t a t ed t h a t i n a field o f a b o u t one h e c t a r e (2.471 acres) 
a s i n g l e w o m a n c o l l e c t e d 759 p o u n d s (344 k i l o g r a m s ) o f these W h i t e 
G r u b s o r C o c k C h a f e r larvse i n 15 d a y s . T h e a c t u a l n u m b e r o f grubs 
w a s e s t i m a t e d a t 180,000. 

A WHEAT PEST IN CYPRUS. 

Mr. A. E. Shipley, of Cambridge, England, has just published a pre
l i m i n a r y r e p o r t o n t h e species o f T i n e i n a w h i c h i n j u r e s w h e a t crops i n 
C y p r u s ( B u l l e t i n o f M i s c e l l a n e o u s I n f o r m a t i o n , R o y a l G a r d e n s , K e w , 
N o . 30, J u n e , 1889, pages 133-135) . T h i s i n sec t i s (Ecophora tempera-
tella, a species w h i c h occurs a t B e y r o u t a n d L i b y a , a n d is w i d e l y d i s t r i b 
u t e d t h r o u g h o u t P a l e s t i n e . T h e d a m a g e i s d o n e b y t h e l a r v a i n m i n 
i n g t h e leaves a n d s tems o f t h e w h e a t . M a n y t h o u s a n d s o f bushe l s o f 
g r a i n a re l o s t t h r o u g h i t s w o r k . T h e i n f o r m a t i o n w h i c h M r . S h i p l e y 
has r e c e i v e d has so f a r been v e r y f r a g m e n t a r y . 

THE ENTOMOLOGICAL SOCIETY OF WASHINGTON. 

June 27, 18S9.—Mr. G. W. J. Angell, of New York City, was elected a correspondiu g 
member of tbe society. 

Dr. Marx read a note g iv ing tbe record of the numbers (216,000,000) of May beetles 
collected and destroyed in Tucbel, Pomerauia. Mr. W. H . Aslnnead read a descrip
tive paper entit led "An.Anomalous Cbalcid," in which he erected a new genus and 
species (Hoplocrepis albiclavis), for a Cbalcid collecttd by the late Dr. E. S. Turner, 
at Fort George, Fla. The paper was discussed by Messrs. Howard and Schwarz. 

Mr. L . O. Howard called tbe attention of the society to some enlarged figufes of the 
mouth parts of Periplaneta orientalis in Mial l and Denny's work on tho Cockroach, in 
which no indication is given of a digitus proceeding from near the t ip of the lacinia 
corresponding to the one occurring in P. americana described by him at a recent meet
ing of the society. Mr. Howard then briefly reviewed Miss Ormerod's recent book on 
South African Insects, aud concluded his contributions by reading Hy . Edwards's 
paper, prepared for INSECT L I F E and published in the present number, on Noises 
made by Lepidoptera. This very interesting paper called for th a considerable discus
sion by various members relative to the noises of Lepidoptera and other insects. 

Mr. E. A. Schwarz presented a paper entitled Myrmecophilous Insects aud a cata
logue of Myrmecophilous Coleoptera, exhibi t ing specimens of the Coleoptera treated. 
The paper was a very valuable contribution to our knowledge of the iusect parasites 
and messmates of ants, aud was discussed by Dr. Marx, Mr. Asbmead, and others. 

C. L . M A R L A T T , 

Acting Recording Secretary. 
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S P E C I A L NOTES. 

The Gra in Louse .—The c o m m o u G r a i n A p h i s (Siphonophora avence) 
has q u i t e o u t d o n e i t s e l f t h i s season. A p p e a r i n g i n eno rmous n u m b e r s 
i n p a r t s o f I l l i n o i s , I n d i a n a , M i c h i g a n , W i s c o n s i n , a n d O h i o , i t re
m a i n e d i n t h e fields m u c h l a t e r t h a n u sua l , a n d i t was n o t u n t i l nearly-
t i m e f o r w h e a t h a r v e s t t h a t i t s n a t u r a l enemies h a d s u f f i c i e n t l y i n 
creased t o d e s t r o y i t . T o w a r d t h e e n d t h e paras i t es a n d predaceous 
insec ts were p r e sen t i n s t a r t l i n g n u m b e r s a n d w e h a v e been ab le t o 
r e a r m a n y n e w ones, as w e l l as t o recognize a t leas t t w o o f F i t c h ' s spe
cies. T h e i n s e c t enemies w h i c h w e h a v e so f a r f o u n d compr i s e e i g h t 
species o f h y m e n o p t e r o u s pa ras i t e s , one d i p t e r o u s pa r a s i t e , t h r e e spe
cies o f S y r p h i d flies, t w o C h r y s o p a s , a n d a n u m b e r o f Cocc iue l l i d s . 

T h e G r a i n L o u s e i t s e l f is a d i f f i c u l t i n sec t t o fight, a n d i t i s m u s t f o r t 
u n a t e t h a t i t i s u s u a l l y k i l l e d o f f b y i t s enemies be fo re app rec i ab l e 
d a m a g e i s done . I t s o p e r a t i o n s t h i s yea r h a v e doub t less caused some 
s h r i n k a g e o f t h e c rops , t h e a m o u n t o f w h i c h can n o t be e s t i m a t e d a t 
t h e p r e s e n t t i m e . 

The proposed Economic Entomologis ts ' U n i o n . — A t a b o u t t h e t i m e w h e n 
t h i s n u m b e r o f I N S E C T L I F E is b e i n g m a d e d a n earnes t d i scuss ion as 
t o t h e a d v i s a b i l i t y o f such an a s soc ia t ion as w e p roposed i n o u r J a n u 
a r y n u m b e r w i l l be g o i n g o n a t T o r o n t o . M r . J ames F l e t c h e r , D o m i n 
i o n E n t o m o l o g i s t o f C a n a d a a n d p r e s i d e n t o f t h e E n t o m o l o g i c a l C l u b 
o f t h e A m e r i c a n A s s o c i a t i o n f o r t h e A d v a n c e m e n t o f Science, i m 
pressed w i t h t h e g r e a t d e s i r a b i l i t y f o r such an assoc ia t ion a n d encour
a g e d b y f a v o r a b l e c o m m e n t s f r o m a n u m b e r o f p r o m i n e n t w o r k e r s , has 
i s s u e d a c a l l f o r a p r e l i m i n a r y m e e t i n g a t t h e T o r o n t o m e e t i n g o f t h e 
A m e r i c a n A s s o c i a t i o n f o r t h e A d v a n c e m e n t o f Science. 

W e e a r n e s t l y hope t h a t a n o r g a n i z a t i o n w i l l be e f f ec t ed , f o r w e fee l 
su re t h a t i t w o u l d r e s u l t i n g r e a t b e n e f i t t o t h e m e m b e r s a n d t o t h e 

c o u n t r y a t l a r g e . 

Statistics of Loss from Insects.—As a contribution to the interesting 
s t u d y o f t h e d a m a g e d o n e b y insects , c o m p u t e d i n d o l l a r s a n d cents , 
w e p n b l i s h i n t h i s n u m b e r a c a r e f u l s u m m a r y o f t h e d a m a g e done b y 
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C o t t o n W o r m s i n T e x a s d u r i n g 1887, c o m p i l e d f r o m t h e first aunual 
r e p o r t o f t h e c o m m i s s i o n e r o f a g r i c u l t u r e o f T e x a s , b y M r . B . W . Snow, 
ass i s tan t s t a t i s t i c i a n t o t h i s d e p a r t m e n t . T h i s s u m m a r y had been 
p r o m i s e d us b y M r . D o d g e , b u t as he w a s c a l l e d a w a y M r . Snow has 
k i n d l y p r e p a r e d i t f o r o u r use. 

Professor Cook's B u l l e t i n on the Gra in L o u s e . — P r o f . A . J . Cook hag 
j u s t p u b l i s h e d , as B u l l e t i n N o . 50 o f t h e M i c h i g a n E x p e r i m e n t Station, 
a s h o r t a c c o u n t o f t h e G r a i n P l a n t - l o u s e , g i v i n g a b r i e f s u m m a r y o f the 
k n o w n f a c t s c o n c e r n i n g t h i s insec t . T h e b u l l e t i n i s p r e l i m i n a r y i n its 
c h a r a c t e r a n d no r emed ie s a re sugges t ed . 

East I n d i a n R h y n c h o t a . — W e h a v e j u s t r e c e i v e d f r o m M r . E . T . A t k i n - , 
son a c o n t i n u a t i o n o f h i s v a l u a b l e p a p e r s u p o n t h i s s u b j e c t . T h e present 
i n s t a l l m e n t compr i se s some n i n e y pages a n d i n c l u d e s descr ip t ions of 
species n u m b e r e d 295 t o 443. 

A G G E E G A T E D A M A G E F R O M COTTON W O R M S I N T E X A S , CROP OF 
1887. 

By B. W. SNOW, Assistant Statistician. 

T h e c o m m i s s i o n e r o f a g r i c u l t u r e o f T e x a s , i n h i s first a n n u a l report, 
p r e sen t s a s t a t e m e n t o f t h e a g g r e g a t e c o t t o n c r o p o f t h a t State for 
1887 b y coun t i e s . I n m a n y p a r t s o f t h e S t a t e t h e season was an un
f a v o r a b l e one f o r t h i s c r o p , d r o u g h t a n d w o r m s v e r y m u c h r e d u c i n g the 
y i e l d p e r acre . A n e s t i m a t e o f t h e d a m a g e d o n e b y w o r m s i s presented 
f o r each c o u n t y , r a n g i n g f r o m n o t h i n g i n m a n y c o u n t i e s t o a loss o f 50 
p e r cent , o f t h e c r o p i n o t h e r s o f l a r g e p r o d u c t i o n , a n d a n e v e n heavier 
loss i n some coun t i e s w h e r e t h e c r o p i s o f l i t t l e i m p o r t a n c e a n d insecti
c ides are n o t made use of . F o r t h e w h o l e S t a t e t h e a m o u n t o f damage 
d o n e a v e r a g e d a b o u t 2 1 pe r cen t , o f t h e c r o p . 

A c c o r d i n g t o t h i s r e t u r n t h e t o t a l n u m b e r o f ba les ga the red was 
1,125,499, w h i l e h a d t h e r e been t o t a l e x e m p t i o n f r o m i n s e c t damage the 
f a r m e r s o f Texas , a c c o r d i n g t o t h i s a u t h o r i t y , w o u l d h a v e ga the red a 
c r o p o f 1,422,948 bales . T h i s w o u l d m a k e t h e a g g r e g a t e loss f rom 
w o r m s e q u a l t o 297,449 bales . T h e v a l u e p e r b a l e o f t h e c r o p which 
was m a d e a t t h e p lace o f p r o d u c t i o n a v e r a g e d s l i g h t l y o v e r $40. Pre
s u m i n g t h a t a n increase o f less t h a n h a l f a m i l l i o n ba l e s i n t h e aggre
g a t e c r o p w o u l d h a v e m a d e b u t l i t t l e d i f f e r e n c e i n p r i c e , t h e actual 
m o n e y loss t o t h e f a r m e r s o f T e x a s i n one y e a r f r o m t h e C o t t o n W o r m 
a l o n e was $11,897,960. 

I t i s n o t c l a i m e d t h a t these figures a re a b s o l u t e l y a c c u r a t e , b u t they 
are u n d o u b t e d l y a p p r o x i m a t e l y c o r r e c t , a n d w i l j l g i v e some i d e a o f the 
e n o r m o u s t r i b u t e l e v i e d u p o n A m e r i c a n a g r i c u l t u r e b y i n j u r i o u s in-
sects . I n t h a t y e a r T e x a s p r o d u c e d b u t 2 1 p e r cen t , o f t h e c o t t o n crop 
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o f t b e c o u n t r y , a n d t h e C o t t o n C a t e r p i l l a r a n d B o l l W o r m w e r e a c t i v e 
i n a l l sec t ions o f t h e c o t t o n b e l t . T h e i n j u r y e l sewhere m a y n o t h a v e 
b e e n so h e a v y , b u t i t w o u l d s w e l l t h e a g g r e g a t e loss i n one c r o p t o 
s t a r t l i n g p r o p o r t i o n s . 

T h e f o l l o w i n g s t a t e m e n t has been p r e p a r e d f r o m t h e d a t a p r e sen t ed 
i n t h e r e p o r t q u o red f r o m , a n d shows b y couu t i e s t h e a c t u a l c r o p g a t h 

e r e d , w i t h t h e a g g r e g a t e p r o d u c t w h i c h w o u l d h a v e been p i c k e d h a d 
t h e r e b e e n n o loss f r o m w o r m s . I n a n u m b e r o f coun t i e s d a m a g e f r o m 
w o r m s i s n o t m e n t i o n e d , a n d i t is p r e s u m e d t h a t n o loss o c c u r r e d . 

Counties, Bales. 
Loss 

from in
sects. 

Product 
without 

loss. 

Anderson 11,818 
Angelina 2, 629 
Atascosa 348 
Austin 17,378 
Bandera 144 
Bastrop 13,274 
Baylor 9 
Bee 121 
Ben 21,481 
Bexar 1,268 
Blanco 890 
Bosque 3, 618 
Bowie 6, 679 
Brazoria 6, 344 
Brazos 14,229 
Brown 2, 374 
Burleson 10,489 
Burnet 1,819 
CaldweU 8,669 
Calhoun 2 
Callahan 745 
Cameron 390 
Camp 4,356 
Cass 13,546 
Chambers 29 
Cherokee 13,137 
Childress 2 
Clay 533 
Coleman 469 
CoUin 33,112 
Colorado 20,526 
Comal 2,315 
Comanche 4, 894 
Concho 19 
Cooke 11,109 
Corvell „ 6,161 
Dallas 27, 796 
Delta 8,514 
Denton 13, 288 
De Witt 7,565 
Duval 52 
Eastland 2,456 
Edwards 13 
EUis 40,735 
Erath 5, 375 
Falls 9,750 
Fannin 38, 296 
Fayette 35,187 
Fisher 62 
Fort Bend 10,139 
Franklin 3, 897 
Freestone... 6,202 Frio 215 Galveston 38 Gillespie 1, 454 Goliad 2, 806 Gonzales 10, 382 Grayson 24, 904 Greer 311 Gregg 4, 854 Grimes.... 16,563 Guadalupe 9, 376 HamUton 1,940 Hardeman 10 

Per cent. 
20 

12 
is" 

20 
34 
25 
36 
25 
25 
15 
39 15 
8 

50 
25 
25 
20 25 
10 
10 
48 
17 
15 
20 
44 
45 
45 
5 

24 
30 
25 
50 
32 
20 
19 
44 
15 
10 
13 
1 

25 
21 
34 
5 

25 
32 
15 
29 
48 
10 
12 
20 
55 
50 

Bales. 
14, 773 
2,629 

348 
19, 748 

144 
16,187 

9 
121 

26,851 
1,921 
1,187 
5, 653 
8, 905 
8,459 

16, 740 
3, 892 

10,489 
2,175 
9,423 

4 
993 
520 

5,445 
13,546 

39 
14,597 

2 
592 
902 

39, 894 
24,148 
2,894 
8,739 

35 
20,198 
6,485 

27, 796 
11,203 
18,983 
10,087 

104 
3,612 

17 
50,290 
9, 598 

11,471 
42, 551 
40,445 

63 
13, 519 
4,933 
9,397 226 38 1,939 4,126 12, 214 35, 076 598 5, 393 18, 822 11,720 4,311 20 

Counties. 

Hardin 
Harris 
Harrison 
Haskell 
Hays 
Henderson 
Hidalgo 
Hill 
Hood 
Hopkins 
Hou-ton 
Hunt. 
Jack 
Jackson 
Jasper 
Jefferson 
Johnson 
Jones 
Karnes 
Kaufman 
Kendall 
Kerr 
Knox 
Lamar 
Lampasas 
Lavaca 
Lee 
Leon 
Liberty 
Limestone 
Live Oak 
Llano 
Madison 
Marion 
Mason 
Matagorda . . . 
McCuUoch . . . 
McLennan 
McMullen 
Medina 
Milam 
Mills 
Montague 
Montgomery .. 
Morris 
Nacogdoches... 
Navarro 
Newton 
Nolan 
Nueces 
Orange 
Palo Pinto Panola Parker Polk Bains Red River Refugio Robertson Rockwall Runnels Rusk Sabine San Augustine 

Loss Product 
Bales. from in without 

sects. loss. 

Per cent. Bales. 
94 33i 141 

2, 781 23 3, 612 
15, 556 10 17, 284 

16 29 23 
3, 253 3, 406 
8,773 17 10, 570 

146 89^ 1,446 
13,188 58 31,400 
1,082 87 8,323 

14,230 20 17, 788 
10, 716 10 11, 907 
29,701 12 33, 751 
1, 088 5 1,145 

988 741 25 
1,145 

988 1,099 20 1, 374 
87 25 116 

11,489 33 17,148 
366 32 538 
967 44 1,727 

21, 236 21, 236 
419 To7T •421 
256 40 427 

1 1 
29, 252 38 47,151 

783 20 979 
15,246 20 19,058 
8,126 11 9, 130 
9,443 10 10,492 
1,693 20 2,116 

13,020 25 17,360 
33 5 35 

761 761 
4, 252 8 4,622 
6,165 5 6,489 

725 11 815 
3,123 26 4, 220 

167 25 223 
16, 823 40 28, 038 

4 4 
178 5 187 

14, 773 23 19,186 
369 63 997 

7,548 14 8, 77.7 
5,315 10 5,906 
3, 702 3, 702 
9,468 5 9,966 

11, 730 11,730' 
1,036 13 1,191 

3 3 
1,191 

3 3 . . . . 3 
142 34 215 
803 34 1,217 

12, 658 5 13, 324 
4, 786 31 6, 936 
3, 214 8 3, 493 
3, 795 20 4,744 

22,512 25 30,016 
62 44 111 

18, 963 25 25, 284 
6, 665 50 13, 330 

52 90 520 
15,967 20 19, 959 
2,917 12 3, 315 
4, 156 11 4, 670 



3 4 

Counties. 

San Jacinto... 
San Patricio . . 
San Saba 
Shackelford .. 
Shelby 
Smith 
Somervell 
Stephens 
Tarrant 
Taylor 
Throckmorton 
Titus . 
Tom Green . . . 
Travis 
Trinity 
Tylei 1 
Upshur 
Uvalde 

Bales. 

11, 
16, 
3, 
9, 

5, 
18, 
3, 
2, 
8, 

342 
160 
708 
145 
415 
589 
498 
044 
781 
209 

7 
844 
21 

664 
759 
788 
212 
22 

Loss Product 
from in- •without 
, sects. loss, j 

Per cent. Bales. 
15 6, 285 
50 320 
8 770 

145 
11,415 

20 20,736 
95 9,960 
10 1,160 
26 13,217 
5 220 

. . . 7 
15 6,875 

' 21 
8 20, 287 
2 3, 836 

36 4,356 
22 10,528 ; 

22 

Counties. 

Val Verde 
Van Zandt 
Victoria 
Walker 
Waller 
Washington ... 
Wharton 
Wichita 
Wilbarger 
Williamson 
Wilson 
Wise 
Wood 
Voung 
Miscellaneous 
Total 

Bales. 

5 
10,482 
3,710 
6, 726' 
7,823 

30,644 
8,875 

39 
32 

11,391 
3, 793 
5, 495 
8, 881 

391 
27,150 

1,125,499 

Loss 
from in
sects. 

Per cent. 

20 
33 
19 
15 
13 
18 
55 
17 
15 
32 
38 
30 
wan 

Product 
without 

loss. 

Bales. 
5 

13,103 
5,537 
8,304 
9,203 

35, 223 
10,823 

87 
39 

13,401 
5,578 
8,863 

12,687 
469 

27,150 

1,422,948 

A N E W L Y - I M P O R T E D E L M I N S E C T . 

By L . O. H O W A R D . 

Our first knowledge of this insect in this country was gained in 1884, 
w h e n M r . C h a r l e s F r e m d , o f E y e , W e s t c h e s t e r C o u n t y , K . Y . , w r o t e 
P r o f e s s o r B i l e y , u n d e r d a t e o f J u n e 22, as f o l l o w s : 

My elm trees i n the nursery are troubled this year w i t h a red-looking mealy bug. 
Thousands of them are be
tween the cracks of the 
bark, and are destroying 
the v i t a l i t y of the trees. 
I have made one applica
t ion of kerosene emulsion, 
but I presume not strong 
enough. I w i l l go over 
them again with-a strong
er emulsion. * * * 

Professor Eiley was 
i n E u r o p e a t t h e t i m e , 
a n d w e t h e r e f o r e 
w r o t e M r . F r e m d f o r 
spec imens , w h i c h he 
p r o m p t l y sen t , J u n e 
30. A l l o f t h e m h a d 
been s a t u r a t e d w i t h 
ke rosene e m u l s i o n , 
h o w e v e r , a n d w e r e 
n o t i n fit c o n d i t i o n 
f o r s t u d y . I t was 

Fig. 1.—GOSSYPARIA ULMI: a, young larva from above; 
larva from side—greatly enlarged (original). 

6, young 

p l a i n l y t o bo seen t h a t t h e y w e r e n e w t o t h e C o c c i d f a u n a o f t h e U n i t e d 
S ta tes , a n d o u r i m p r e s s i o n t h e n w a s t h a t t h e y b e l o n g e d n e a r t h e g e n u s 
~Eriococcus. 



T h e f o l l o w i n g m o n t h M r . F r e m d sen t o t h e r spec imens , a l l o l d females , 
a n d Of fe r ed as a s u r m i s e as t o the cause o f t h e i r occur rence o n h i s p lace 
t h e s u g g e s t i o n t h a t t h e y w e r e v e r y s i m i l a r t o b a r k - l i c e w h i c h he h a d 
n o t i c e d f o u r o r five y e a r s p r e v i o u s l y o n some Ch inese azaleas w h i c h he 
h a d p r o c u r e d f r o m a N e w Je r s ey n u r s e r y , a n d w h i c h u l t i m a t e l y d i e d , 
p e r h a p s f r o m t h e e f f ec t s o f t h e r e m e d i e s a p p l i e d f o r t h e Cocc ids . 

T h i s i n f o r m a t i o n u n f o r t u n a t e l y p u t us o n t h e w r o n g t r a c k , a u d , sup
p o s i n g t h a t i t m i g h t b e a n e w Ch inese insec t , w e a l l o w e d o t h e r m o r e 
i m p o r t a n t m a t t e r s t o i n t e r v e n e . 

I n J u n e , 1887, t h i s i n s e c t w a s sent t o t h e D e p a r t m e n t a g a i n b y M r . 
J o h n G . J a c k , w h o f o u n d i t a t C a m b r i d g e , Mass . , o n t h e b a r k o f Ulmus 
fulva ( S l i p p e r y E l m ) . I n P r o f e s s o r R i l e y ' s absence w e w r o t e M r . J a c k 
t h e f a c t s w h i c h h a d come t o o u r n o t i c e , a n d t h a t t h e species was unde
t e r m i n e d i n t h e c o l l e c t i o n o f t h e N a t i o n a l M u s e u m a n d t h e D e p a r t m e n t 
o f A g r i c u l t u r e , a n d a d v i s e d h i m t o send spec imens t o P ro fe s so r Corn-
s t o c k , w h o w a s s t u d y i n g t h e g r o u p c r i t i c a l l y . A m o n t h l a t e r M r . J a c k 
w r o t e t h a t he h a d f o l l o w e d o u r a d v i c e a n d t h a t P ro fe s so r C o m s t o c k 
r e p o r t e d t h a t t h e species w a s u n d e t e r m i n e d , t h a t i t h a d been i n h i s co l 
l e c t i o n f o r some t i m e , a u d t h a t t h e p r e v i o u s w i n t e r he h a d f o u n d t h a t i t 
o c c u r r e d a b u n d a n t l y o n some e l m t rees i n N e w Y o r k C i t y . 

I n t h e s u m m e r o f 1888 M r . J a c k sen t o t h e r f u l l - g r o w n specimens,. 
a n d t h e same s u m m e r i t was f o u n d u p o n seve ra l e lms i n t h e g r o u n d s o f 
t h e D e p a r t m e n t o f A g r i c u l t u r e , a t W a s h i n g t o n , b y M B . W . B . A l w o o d . 
I n t h e f a l l o f 1888 w e f o u n d i t a lso u p o n Ulmus americana i n t w o loca l 
i t i e s i n t h e s t r ee t s o f W a s h i n g t o n . U p t o t h i s d a t e o n l y o l d f emales 
h a d been f o u n d , a n d these p r e s e n t e d m u c h t h e appearance o f Eriococcus 
azaleas Comst . ,* e x c e p t t h a t t h e w h i t e , s o m e w h a t r i b b e d e x c r e t i o n i s n o t 
c o n t i n u o u s o v e r t h e back , b u t i s a b u n d a n t a r o u n d t h e sides, c u r l i n g u p 
o v e r t h e b a c k a n d l e a v i n g t h e c e n t r a l p o r t i o n b r o w n a n d bare . 

A p r i l 29, 1889, M r . J a c k sen t t o t h e D e p a r t m e n t some b i t s o f b a r k 
a n d s m a l l l i m b s c a r r y i n g n o n - i m p r e g n a t e d females , m a l e cocoons, a n d 
j u s t - i s s u e d males , a n d , as P r o f e s s o r R i l e y was a g a i n u n f o r t u n a t e l y ab
sent , t h i s t i m e as r e p r e s e n t a t i v e o f t h e D e p a r t m e n t t o t h e P a r i s E x p o 
s i t i o n , w e u n d e r t o o k some f u r t h e r s t u d y o f t h e species f r o m M r . J ack ' s 
m a t e r i a l , a n d f r o m t h a t f o u n d i n W a s h i n g t o n h a d c a r e f u l d r a w i n g s 
m a d e , a n d h a d l i t t l e d i f f i c u l t y i n d e t e r m i n i n g t h a t t h e i n sec t was i d e n 
t i c a l w i t h t h e E u r o p e a n Gossyparia ulmi G e o f f r o y , d e s c r i b e d b y S ig -
n o r e t i n t h e Annales de la SocietS Entomologique de France f o r 1875, 
p a g e 2 1 , a n d w h i c h occurs c o m m o n l y u p o n Ulmus campestris i n E u r o p e . 
A c c o r d i n g t o S i g n o r e t , alni M o d i e r , farinosus D e Geer , spurius M o d i e r , 
a n d lanigera G m e l i n a re s y n o n y m s o f t h i s species. T h e spec i f ic name o f 
t h e first-mentioned s y n o n y m w o u l d i n d i c a t e t h a t t h e species also occurs 
u p o n Alnu8, a n d i n d e e d S i g n o r e t s ta tes t h a t he has c o l l e c t e d i t i n t h e 

B o i s d e B o u l o g n e o n A l d e r . 

* This was probably tbe scale which Mr. Fremd noticed upon his Chinese Azaleas 
and which he confounded w i t h his E lm Coccids. 
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S i g n o r e t descr ibes t b e n e w l y b a t c h e d l a r v a , t h e a d u l t f e m a l e before ; 
a n d a f t e r i m p r e g n a t i o n , a n d t h e i m m a t u r e ma le . C o n c e r n i n g t h e l a t t e r 

s tage he w r i t e s : 
We have collected a large number of active male nymphs, but no complete males. 

As w i t h the preceding genus [Nid>daria~\, when one disturbs these insects during 
their state of metamorphosis, they are apt to run away. This is what M . Lichtenstein' 
has noticed w i t h Dactylopius vitis, which he has pointed out as having an active 
nymph ; but, according to us, i t is to avoid danger, and under natural conditions the 
nymphs do not leave the sort of sac which serves them as a cradle lberceau~\. 

I n t h i s c o n c l u s i o n S i g n o r e t has b e e n a t f a u l t . T h e t r u e p u p a is not 
a c t i v e , a n d f r o m t h e n a t u r e o f i t s s h e a t h e d l i m b s c a n n o t b e act ive . 
T h e f o r m w h i c h S i g n o r e t descr ibes a n d ca l l s t h e " n y m p h " casts o f f the 
p u p a s k i n w h i l e y e t i n t h e cocoon a n d issues w i t h i t s w i n g s as y e t un
f o l d e d a n d r e p r e s e n t e d s i m p l y b y p a d s , as s h o w n i n F i g . 3. I t remains 
i n t h i s c o n d i t i o n f o r some t i m e ( s eve ra l d a y s ?), r u n s f r e e l y a b o u t , w i t h 
g r e a t a c t i v i t y , as w e h a v e seen, a n d , a c c o r d i n g t o M r . J a c k ' s obse rva t ions^ 
e v e n c o p u l a t e s w i t h t h e f e m a l e be fo re i t s w i n g s e x p a n d . I t w a s i n th i s 
c o n d i t i o n t h a t S i g n o r e t a l w a y s f o u n d i t . O t h e r s i ssue l a t e r w i t h ex
p a n d e d w i n g s a n d o f t h e appea rance s h o w n i u F i g . 5c, possess ing long 
a n a l filaments. N o c a s t i n g o f t h e s k i n has been o b s e r v e d b e t w e e n the 
t w o s tages , b u t one m a y h a v e t a k e n place^ a n d t h e f o r m w i t h t h e w i n g 
p a d s s h o u l d be c o n s i d e r e d a p s e u d i m a g o c o m p a r a b l e w i t h t h e f o r m so-
c a l l e d i n t h e E p h e m e r i d s . 

S igno re t ' s d e s c r i p t i o n s o f t h e d i f f e r e n t s tages a re s u f f i c i e n t l y accurate , 
a n d w e m a y s i m p l y g i v e a b r i e f r e s u m e o f t h e appea rance , a d d i n g a 
f u l l e r d e s c r i p t i o n o f t h e a d u l t m a l e . 

T h e n e w l y h a t c h e d l a r v a i s o f a n e l o n g a t e d o v a l f o r m , n a r r o w e r be
h i n d , o f a c l ea r y e l l o w co lo r , each s e g m e n t w i t h a s t r o n g l a t e r a l spine 
a u d t h e f r o n t b o r d e r o f t h e b o d y w i t h s i x sp ines . T h e g e n i t o - a n a l r i n g 
has s i x h a i r s , a r o u n d w h i c h i s l a t e r f o r m e d a s e c r e t i o n w h i c h renders 
t h e m i n v i s i b l e . T h e r e i s a d o u b l e r o w o f sp ines d o w n t h e m i d d l e o f the 
b a c k ; t h e antennae a re s i x - j o i n t e d , t h e first t h r e e j o i n t s l onges t , the 
f o u r t h a n d fifth sho r t e s t . (See F i g . 1.) 

T h e a d u l t f e m a l e b e f o r e i m p r e g n a t i o n i s o f a s i m i l a r shape , b u t the 
t e r m i n a l lobes o f t h e a b d o m e n a re m o r e d e v e l o p e d . E a c h s e g m e n t is 
c o v e r e d w i t h s p i n y s p i n n e r e t s s e c r e t i n g w a x . T h e antennse a re s ix 
j o i n t e d , second a n d t h i r d l o n g e s t , f o u r t h a n d fifth s h o r t e s t . T h e r e is 
an e l o n g a t e d p r o t u b e r a n c e each s ide o f t h e antennae. T h e l egs a re s h o r t 
a n d s lender , w i t h t h e t i b i a s h o r t e r t h a n t h e t a r s u s . T h e g e n i t o - a n a l 
r i n g has 8 h a i r s . (See F i g . 5a.) 

T h e f u l l - g r o w n m a l e l a r v a has s e v e n - j o i n t e d antennae, j o i n t 7 l ong 
est, t h e r e s t e q u a l . A f t e r i m p r e g n a t i o n t h e f e m a l e becomes m o r e r o u n d , 
fixes he rse l f , t h e s ec re t i on becomes m u c h m o r e a b u n d a n t o n t h e sides, 
m a k i n g a t first l amuie l las , w h i c h a f t e r w a r d s u n i t e i n t o a c o n t i n u o u s 
c u s h i o n . T h e b a c k becomes s m o o t h a n d t h e s e g m e n t a t i o n " i s p l a i n l y 
v i s i b l e . T h e d o r s u m is p l a n e t r a n s v e r s e l y , b u t c u r v e d l o n g i t u d i n a l l y . 
P a r t i c u l a r l y a f t e r t h e b i r t h o f t h e y o u n g , t h e f e m a l e becomes w e l l 
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separated from the waxy cushion and is easily removed from it (even 
j a r r i n g w i l l a c c o m p l i s h t h e r e m o v a l ) , l e a v i n g t h e no t i ceab le e m p t y w h i t e 

c u p w i t h i t s f r i n g e d edges. (See F i g . 2.) 

Fig 2-GoesYFABiA ULMI: a, adult female from below; b, adult female from side; c, adult female 
from above-aU greatly enlarged; d, empty waxy cushion; e, females in natural pos.tion-enlarged; 
/ , shrivelled females—natural size (original). 

T h e m a l e p re sen t s a puzz le , a n d n e i t h e r M r . J ack ' s obse rva t i ons n o r 

o u r o w n h a v e so lved i t . T h e a c t i v e f o r m 
w i t h w i n g p a d s i s sued some d a y s be fo re 
f u l l y - f l e d g e d ma les w e r e n o t i c e d . Speci
mens u n d e r o b s e r v a t i o n i n W a s h i n g t o n 
w e r e o b s e r v e d t o c o p u l a t e i n t h i s cond i 
t i o n . T h e antennee a re t e n - j o i n t e d , t h e 
j o i n t s w e l l s e p a r a t e d ; t h e w i n g s a re r e p r e 
sen ted b y p a d s o f v a r y i n g l e n g t h . T h e 
po i se r s a p p e a r r a t h e r t h i c k a n d fleshy, 
b u t l a c k t h e t e r m i n a l h o o k . T h e a b d o 
m e n i s v e r y s t o u t , s u b o v a l , c o n s i d e r a b l y 
b r o a d e r t h a n t h e t h o r a x , a n d w h e n seen 
f r o m a b o v e cove r s coxae, t r o c h a n t e r s , a n d 
bases o f t h e f e m o r a . I t s segments a re n o t 

w e l l m a r k e d . (See F i g . 3.) 
A few* d a y s a f t e r t h i s f o r m m a k e s i t s 

appearance t h e cocoons b e g i n t o g i v e o u t 
t h e p e r f e c t ma les , w h i c h i ssue w i t h w i n g s f u l l y e x p a n d e d . (See F i g . 

GOSBYPABIA ULMI: Imperfect 
male—greatly enlarged (original). 

Fig. 3.-( 
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5 c.) T h e r e r e a l l y seems t o h a v e been a m o l t b e t w e e n t h i s p s e u d i -
m a g o a n d t h e p e r f e c t ma le , f o r i n n o o t h e r w a y c a n w e a c c o u n t f o r t h e 
d i f f e r e n c e i n f o r m . T h e antennae possess t h e same n u m b e r o f j o i n t s ( ten) 
o f a b o u t t h e same r e l a t i v e p r o p o r t i o n , a l t h o u g h j o i n t s 3 a n d 4 a re l onge r , 
b u t t h e i nc i su re s are r a t h e r b e t t e r m a r k e d . T h e po i se r s a r e l i g h t e r i n 
c o l o r a n d less fleshy i n appearance , a n d t h e c u r v e d h o o k i s p l a i n l y v i s i 
b l e a t t i p . T h e a b d o m e n is r a t h e r l o n g e r , m u c h m o r e s l ende r , a n d 
t a p e r s g r a d u a l l y f r o m base t o t i p . I t s s egment s a r e w e l l i n c i s e d a n d 
p l a i n l y separab le f r o m above . I t does n o t c o v e r t h e h i n d coxae a n d 
t r o c h a n t e r s . T h e tibiae a re l o n g e r i n p r o p o r t i o n t o t h e i r t a r s i . T h e 
a n a l s e g m e n t g i v e s o f f t w o w a x y filaments as l o n g as t h e e n t i r e b o d y . 
These filaments w e r e n o t n o t i c e d i n t h e p s e u d i m a g o . 

T h e cocoon i t s e l f i s r a t h e r c lose t h o u g h t h i n , flattened o v a l , a n d pu re 
w h i t e , a b o u t 2 m m l o n g b y l m m w i d e , a n d i s c o m p o s e d of 
r a t h e r coarse w a x fibers. (See F i g . 4.) 

A c c o r d i n g t o one season's o b s e r v a t i o n s , therefore, , 
t h i s p e c u l i a r p s e u d i m a g i n a l f o r m issues u n d e r per fec t 
l y n a t u r a l c o n d i t i o n s s e v e r a l d a y s b e f o r e t h e t r u e i m 
a g o ; i t i s a c t i v e a n d copu la t e s . W e h a v e n o t observed 
i t d e v e l o p i n t o a t r u e i m a g o . W e h a v e seen t h e t r u e 
i m a g o , h o w e v e r , i ssue f r o m t h e cocoon , f u l l y fledged, 
s eve ra l d a y s l a t e r . W h y i t e v e r issues as a pseudi 
m a g o w e d o n o t k n o w . T h a t t h i s i s c o m m o n i s shown. 
b y t h e o b s e r v a t i o n s o f S i g n o r e t , w h o n e v e r s a w t h e 
f u l l y f l e d g e d m a l e . W e a re n o t c e r t a i n w h e t h e r t h e 
c o p u l a t i o n o f t h e p s e u d i m a g o w i t h t h e f e m a l e i s a per
f e c t one o r i s a b o r t i v e a n d p r o m p t e d b y p r e m a t u r e i n 
s t i n c t , a l t h o u g h t h e i n t r o m i t t e n t o r g a n o f t h i s f o r m is 
a p p a r e n t l y c o m p l e t e a n d u n s h e a t h e d . 

F r o m M r . J a c k ' s no tes a n d o u r o w n o b s e r v a t i o n s a t 
W a s h i n g t o n w e a re a b l e t o g i v e t h e r o u n d o f t h e i n 
sect 's l i f e i n g e n e r a l t e r m s . T h e y o u n g l i c e a re appar
e n t l y b o r n v i v i p a r o u s l y as w i t h t h e M e a l y B u g s , a n d 
issue f r o m t h e i r l i v i n g m o t h e r s i n l a t e J u n e a n d e a r l y 
J u l y a n d sca t t e r a c t i v e l y o v e r t h e t r ee , t h e m a j o r i t y o f 
t h e m w i t h Ulmus fulva i n w h i c h t h e t w i g s a r e pube
scent o r b r i s t l y , s e t t l i n g t e m p o r a r i l y u p o n t h e leaves , 

m a i n l y u p o n t h e u p p e r s u r f a c e i n t h e ang l e s o f t h e m i d r i b a n d p r i n c i 
p a l v e i n s , b u t a lso u p o n t h e u n d e r su r f ace . W i t h Ulmus racemosa, h o w 
ever , t h e t w i g s b e i n g s m o o t h , l a r g e n u m b e r s s e t t l e a b o u t t h e b u d s a n d 
o n t h e s u r f a c e o f t h e t w i g , m a n y o t h e r s a l so o c c u r r i n g o n t h e leaves . 
W i t h Ulmus montana, w h i c h i s t h e species u p o n w h i c h w e h a v e p r i n c i 
p a l l y s t u d i e d t h e m , t h e y s e t t l e v e r y a b u n d a n t l y u p o n t h e u n d e r s ides 
o f t h e leaves a l o n g t h e m i d r i b a n d p r e f e r a b l y j u s t a t t h e f o r k i n g s o f t h e 
v e i n s . W e h a v e n e v e r f o u n d t h e m s e t t l e d u p o n t h e u p p e r s u r f a c e o f t h e 
leaves , n o r , i u t h i s s tage , u p o n t h e t w i g s . 

Fig. 4. —GOSSYI'A-
EIA ULMI: Cocoon of 
male, showing anal 
filaments and edges 
of wings extruding— 
greatly en la rged 
(original). 
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I u A u g u s t t h e l i c e de se r t t h e leaves a n d n e w t w i g s a n d r e t u r n t o t h e 
l a r g e r b r anches a n d t r u n k w h e r e t h e y soon se t t l e themse lves i n c rev ices 
o f t h e b a r k . A t t h i s t i m e t h e y secrete a g r e a t d e a l o f h o n e y - d e w w h i c h 
a t t r a c t s a n t s a n d o t h e r insec t s , a n d g i v e s o f f c u r i o u s l y e n o u g h a p u n 
g e n t o d o r w h i c h M r . J a c k s ta tes i s n o t i c e a b l e w h e r e l a r g e n u m b e r s o f 
t h e cocc ids a re a t w o r k , b u t w h i c h w e h a v e n o t n o t i c e d a t W a s h i n g t o n , 
p r o b a b l y o n a c c o u n t o f t h e c o m p a r a t i v e s c a r c i t y o f t h e l i c e . 

T h i s s e t t l i n g i n t o t h e c revices o f t h e t r u n k a n d l i m b s i s p u r e l y f o r 
h i b e r n a t i o n a n d is n o t a p e r m a n e n t fixture, as w h e n M r . J a c k t o o k some 
b r a n c h e s i n t o t h e house i n D e c e m b e r t h e y became q u i t e a c t i v e , m o v e d 
i i b o u t t h e l i m b s a n d escaped t o d i f f e r e n t p a r t s o f t h e r o o m . 

A s w a r m w e a t h e r comes i n t h e s p r i n g t h e y b e g i n m o v i n g once m o r e , 
t h e f e m a l e s cas t t h e i r l a s t s k i n a n d t h e males f o r m t h e i r cocoons. T h e 
a d u l t ma les i ssue a b o u t M a y 1 , a n d w h i l e s t i l l i n t h e p s e u d i m a g o s ta te , 
w e r e o b s e r v e d b o t h i n C a m b r i d g e a n d a t W a s h i n g t o n i n m a n y cases t o 
c o p u l a t e w i t h t h e f emales . T h e f u l l y deve loped males a re seen i n abun 
d a n c e a f e w d a y s l a t e r ; t h e g r e a t m a j o r i t y o f t h e l a t e ones i s s u i n g f r o m 
t h e i r cocoons w i t h t h e w i n g s f u l l y e x p a n d e d a n d t h e a n a l filaments 
c o m p l e t e . I n d e e d t h e l o n g filaments p r o t r u d e f r o m t h e cocoon a n d b y 
l a y i n g h o l d o f t h e m t h e i n sec t c a n be p u l l e d o u t . I t issues n a t u r a l l y 
b a c k w a r d s as d o t h e ma les o f o t h e r Coccidae. 

Soon a f t e r c o p u l a t i o n t h e f emales fix themse lves p e r m a n e n t l y a n d t h e 
m a l e s d i sappea r . T h i s occurs t h e l a t t e r p a r t o f M a y . T h e females a t 
t h i s t i m e a re a t t a c h e d m a i n l y t o t h e t r u n k a n d l a r g e r l i m b s . F r o m t h i s 
s t a g e ( t h e i m p r e g n a t e d f e m a l e ) t h e sec re t ion o f h o n e y d e w i < m o r e pro
n o u n c e d t h a n f r o m t h e y o u n g f e m a l e s de sc r ibed i n a u ea r l i e r p a r a g r a p h . 
I t i s g i v e n o f f i n m i n u t e d r o p s , w h i c h , a c e o r d i n g t o M r . J a c k , a re p l a i n l y 
v i s i b l e w h i l e f a l l i n g i n t h e b r i g h t s u n l i g h t . T h e t r u n k , b ranches , a n d 
l o w e r l eaves a r e b l a c k e n e d , a n d m a n y an t s , wasps , a n d flies, as w e l l as 
some beet les , a re a t t r a c t e d . 

T h e y o u n g l i c e b e g i n t o h a t c h i n f r o m t h r e e t o f o u r weeks a f t e r i m 
p r e g n a t i o n , a n d t h u s t h e l i f e r o u n d is c o m p l e t e d . 

M r . J a c k ' s o r i g i n a l spec imens w e r e f o u n d u p o n Ulmus fulva i n t h e 
A r n o l d ' A r b o r e t u m nea r B o s t o n , a u d he a f t e r w a r d s f o u n d t h e species 
q u i t e w i d e l y d i s t r i b u t e d i n t h e v i c i n i t y o f B o s t o n , o c c u r r i n g u p o n U. 
americana a n d U. racemosa as w e l l as u p o n t h e E u r o p e a n species, U. 
montana a n d U. campestris. H e f o u n d i t more c o m m o n o n t h e A m e r i c a n 
species t h a n u p o n t h e E u r o p e a n , a n d m o r e a b u n d a n t l y u p o n U. fulva 
t h a n u p o n U. americana. U p o n t h e l a t t e r species he f o u n d t h a t t h e 
Cocc ids p r e f e r a b l y l e f t t h e coarse b a r k o f t h e t r u n k a n d ascended t o 
t h e h i g h e r p a r t s o f t h e t r ee . 

I n W a s h i n g t o n spec imens h a v e been f o u n d u p o n t h e D e p a r t m e n t 
g r o u n d s i n c o n s i d e r a b l e n u m b e r s o n l y u p o n one o f t h e v a r i e t i e s o f t h e 
E u r o p e a n Ulmus montana ( p r o b a b l y v a r . rubra), o n l y occas iona l speci
mens b e i n g f o u n d u p o n U. campestris a n d t h e A m e r i c a n species g r o w 
i n g s ide b y s ide w i t h U. montana. U. fulva, w h i c h is so b a d l y i n f e s t e d 
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a t B o s t o n , i s a p p a r e n t l y u n t o u c h e d i n W a s h i n g t o n . I n o t h e r p a r t s o f 
t h e c i t y t h e Cocc ids h a v e been f o u n d i n s eve ra l i n s t ances u p o n t h e 
t r u n k s o f t h e l a r g e U. americana, b u t these t rees a re t oo t a l l t o m o u n t 
r e a d i l y t o a sce r t a in t h e n u m b e r s o n t h e l i m b s . O n t h e i n f e s t e d IT. 
montana a t t h e D e p a r t m e n t t h e o l d f ema les c l u s t e r t h i c k l y a l o n g t h e 
u n d e r sides o f t h e l o w e r l i m b s , a n d t h r o u g h J u l y t h e y o u n g a r e scat- ; 
t e r e d o v e r t h e leaves f e e d i n g v i g o r o u s l y a n d g r o w i n g r a p i d l y . W e r e 
we c o n s i d e r i n g t h i s q u e s t i o n o f t h e v a r i e t i e s a t t a c k e d f r o m t h e W a s h 
i n g t o n t rees o n l y w e c o u l d v e r y p l a u s i b l y a c c o u n t f o r t h e occur rence 
o f t h e species so a b u n d a n t l y u p o n montana a n d n o t o n campestris f o r 
t h e reason t h a t t h e leaves o f campestris a re c o m p l e t e l y ske l e ton i zed 
e v e r y s u m m e r b y t h e larvae o f t h e i m p o r t e d E l m - l e a f B e e t l e , w h i l e t h e 
leaves o f montana a re o n l y p a r t l y ea t en , t h u s g i v i n g t h e y o u n g Coccids 
a b u n d a n t o p p o r t u n i t y t o d e v e l o p o n t h e l a t t e r a n d n o n e a t a l l o n the 
f o r m e r species ; b u t u n f o r t u n a t e l y t h e f a c t s f r o m C a m b r i d g e o b v i a t e 
t h i s s i m p l e c o n c l u s i o n . 

Fig. 5.-G088TPABIA ULMI: a, female before impregnation-greatly enlarged; b, male cocoo, 
natural position on limb-natural size; o, perfect male—greatly enlarged (original). ^ ° o n s 

Upon ascertaining definitely during May the identity of the species 
w i t h t h e E u r o p e a n Gossyparia ulmi i t i m m e d i a t e l y o c c u r r e d t o us as a 
m a t t e r o f course t h a t i t was q u i t e n a t u r a l t h a t t h e i n s e c t s h o u l d be 
a b u n d a n t l y f o u n d i n t h e t w o loca l i t i e s o f B o s t o n a n d W a s h i n g t o n i n 
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t h e a r b o r e t u n i s i n w h i c h E u r o p e a n e lms were l a r g e l y g r o w i n g ; b u t 
t h e r e w a s s t i l l t h e i r e a r l i e r occur rence a t E y e , N . Y . , t o be e x p l a i n e d . 
W e t h e r e f o r e w r o t e t o M r . F r e m d , J u n e 26, t o a sce r t a in w h e t h e r t h e r e 
w e r e a n y E u r o p e a n e l m s i n h i s v i c i n i t y a n d w h e t h e r t h e insec t s h a d 
i n c r e a s e d , a n d r e c e i v e d p r o m p t l y t h e f o l l o w i n g v e r y s a t i s f a c t o r y r e p l y : 

I am just in receipt of yours, and w i l l answer at once. At the time I wrote to 
you, i n 1884, regarding the elm louse, I had several hundred of European elms in the 
nursery, and there are also quite a number of large trees, etc., in a number of 
lawns about Rye. The louse has disappeared from our trees altogether, how I don't 
know. * * * 

T h e p r o b a b l e reason f o r t h e d i s appea rance o f t h e insec ts w i t h M r . 
F r e m d was h i s use o f t h e kerosene e m u l s i o n i n 1884, as he w r o t e us 
u n d e r d a t e o f J u n e 22, 1884, t h a t he h a d used a weak e m u l s i o n a n d 
w a s a b o u t t o t r y a s t r o n g e r one. T h i s leads us t o M r . J ack ' s s t a t e m e n t 
t h a t w h a l e - o i l soap w i t h k e r o s ° n e was s u c c e s s f u l l y t r i e d a g a i n s t t h e 
o l d scales o n t h e t r u n k s a n d l a r g e r l i m b s i u t h e A r n o l d a r b o r e t u m , b u t 
those u p o n t h e s m a l l e r l i m b s escaped. H e d i d n o t k n o w t h e s t r e n g t h 
o f t h e s o l u t i o n . 

T h i s finding o f Gossyparia ulmi u p o n A m e r i c a n e lms a n d u p o n E u r o 
p e a n e l m s i n t h i s c o u n t r y was q u i t e t o be e x p e c t e d , a n d t h e o n l y w o n 
d e r i s t h a t i t has n o t been f o u n d a n d r e c o g n i z e d b e f o r e . T h e species 
o f Coccidae h a v e a l r e a d y e x t r e m e l y w i d e r anges , a n d e v e r y season s t i l l 
f u r t h e r e x t e n d s t h e m . O f o u r a d m i t t e d N o r t h A m e r i c a n C o c c i d f a u n a 
t w e n t y - t h r e e species a re o f E u r o p e a n o r i g i n (one m o r e d o u b t f u l l y so), 
t h r e e are f r o m A u s t r a l i a a n d N e w Z e a l a n d , w h i l e s i x t y - n i n e are e i t h e r t r u l y 
N o r t h A m e r i c a n o r t h e i r o r i g i n a l h o m e is u n k n o w n . A s seve ra l o f these 
a re f o u n d o n l y o n h o t house p l a n t s , t h e y are c e r t a i n l y n o t N o r t h A m e r 
i c a n . S e v e r a l o the r s a re f o u n d on b o t h n a t i v e a n d i m p o r t e d p l a n t s a n d 
t h e r e a re n o d a t a u p o n w h i c h t o dec ide u p o n t h e i r p r o p e r f a u n a l posi
t i o n . T h e f a c t t h a t t h e Gossyparia p r e f e r s A m e r i c a n e lms a t C a m b r i d g e 
is b y n o means w i t h o u t p r e c e d e n t i u t h e g r o u p , a n d as a n o t h e r i n s t ance 
i t m a y be m e n t i o n e d t h a t t h e b e a u t i f u l oak-scale Asterodiaspis quercicola 
( B o u c h 6 ) , r e c o g n i z e d b y Cora s tock i n 1880 u p o n f o r e i g n oaks o n t h e De 
p a r t m e n t o f A g r i c u l t u r e g r o u n d s , i s a t t h e p r e sen t t i m e t o be f o u n d a l 
m o s t so le ly u p o n A m e r i c a n o a k s i n t h e same g r o v e . 

S i n c e t h e c o m p l e t i o n o f t h i s a r t i c l e P ro fe s so r C o m s t o c k has w r i t t e n 
u s t h a t h e h a d h i m s e l f r e c e n t l y dec ided t h a t t h i s i n sec t i s t h e E u r o p e a n 
Gossyparia ulmi, a n d s ta tes t h a t l a s t w i n t e r he f o u n d i t a b u n d a n t u p o n 
e l m s i n S a x o n y . H e a l so s ta tes t h a t i t has been sent h i m b y M r . H e n r y 
E d w a r d s f r o m N e w Y o r k C i t y , a n d b y D r . L i n t n e r f r o m M a r l b o r o u g h , 
N . Y . M r . E d w a r d s i n f o r m s us b y l e t t e r t h a t h i s N e w Y o r k spec imens 
w e r e o b t a i n e d f r o m E n g l i s h e l m s o f t h r e e yea r s ' g r o w t h . 
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SOME M I C H I G A N NOTES R E C O R D E D . 

By TYLER TOWNSEND. 

The few notes here incorporated are selected aud rewritten from an 
accoun t o f i n j u r i o u s insect appearances i n t h e v i c i n i t y o f C o u s t a n t i n e , 
St . J o s e p h C o u n t y , M i c h . , p r e p a r e d b y t h e w r i t e r t h r e e yea r s ago (18#6), 
a n d w h i c h i t i s n o t n o w t h o u g h t a d v i s a b l e t o p u b l i s h i n i t s o r i g i n a l 
c o n d i t i o n . T h e m a j o r i t y is o m i t t e d , o n l y a f e w p o i n t s b e i n g b r o u g h t o u t 
w h i c h are cons ide red o f s u f f i c i e n t i n t e r e s t t o be w o r t h y o f r e c o r d . 

P a s s i n g t h e H y m e n o p t e r a w i t h t h e r e m a r k t h a t t h e R a s p b e r r y Saw-
fly (Selandria rubi) d i d some y e a r l y i n j u r y f r o m 1881 t o 1886, w e find 
i n t h e L e p i d o p t e r a a n u m b e r o f species t o be n o t i c e d . O f t h e t w o Cab
bage B u t t e r f l i e s (Pieris oleracea a n d rapce), i t i s w o r t h y o f n o t e t h a t the 
n a t i v e species was ( u p t o 1886) u s u a l l y t h e m o r e a b u n d a n t , b o t h species, 
h o w e v e r , b e i n g q u i t e i n j u r i o u s e v e r y year . S c u d d e r r e c o r d s P . rapce as 
r e a c h i n g t h i s p a r t o f M i c h i g a n i n 1877, o n t h e a u t h o r i t y o f A . J . Cook 
a n d E . W . A l l i s . T h u s f o r t e n yea r s a t l eas t t h e n a t i v e b u t t e r f l y has 
h e l d i t s o w n a g a i n s t t h e f o r e i g n one, as i t seems t o h a v e done f o r a 
s h o r t e r p e r i o d o f t i m e i n C o l o r a d o (see I N S E C T L I F E , I , p . 382) . 

T h e Peach- t ree a n d C u r r a n t B o r e r s (JEgeria exitiosa a n d tipuliformis) 
are p r o m i n e n t , t h e first, a i d e d p e r h a p s b y t h e h a r d w i n t e r s , h a v i n g ex
t e r m i n a t e d t h e peach c r o p i n t h i s n e i g h b o r h o o d . F o r s eve ra l yea r s up 
to 1881 a fine c r o p o f t h i s f r u i t was r e a l i z e d , a n d t h a t y e a r t h e r e was a 
s p l e n d i d y i e l d . I n 1882 t h e y i e l d was v e r y s m a l l , m a n y t rees h a v i n g 
d i e d : S ince t h e n t h e t rees w e r e e spec i a l ly i n f e s t e d w i t h t h i s borer , 
w h i c h h a d p r e v i o u s l y been g a i n i n g s t e a d i l y i u i t s i n j u r i e s f o r severa l 
years , a n d m a n y t rees h a d d i e d e v e r y yea r , w h i l e n o n e y i e l d e d f r u i t , 
u n t i l i n 1886, i n t h i s i m m e d i a t e v i c i n i t y a t leas t , h a r d l y a l i v e peach 
t r ee was t o be f o u n d . 

T h e O r a n g e - s t r i p e d O a k - w o r m (Anisota senatoria) w a s v e r y a b u n d a n t 
f r o m 1879 as f a r b a c k as 1874, s t r i p p i n g r e d o a k s e s p e c i a l l y o f t h e i r 
f o l i a g e t o a n a l a r m i n g e x t e n t . I t g r a d u a l l y b e c a m e less i n j u r i o u s each 
y e a r u n t i l i t a l m o s t d i s a p p e a r e d . W i t h t h e e x c e p t i o n o f a f e w iso
l a t e d larvse seen i n 1886 a n d some a y e a r o r t w o b e f o r e , t h e r e h a d been 
none n o t i c e d f o r s eve ra l yea r s b a c k . A c c o u n t s t h i s y e a r (1889) i n d i 
ca te t h a t i t has a g a i n m a d e i t s appearance . 

T h e B o l l W o r m (HeliotMs armigera) c a m e u n d e r n o t i c e o n l y once dur 
i n g a p e r i o d o f t w e l v e yea r s . T h i s w a s i n 1881 , w h e n t h e w o r m s were 
f r e q u e n t l y m e t w i t h i n ears o f g r e e n c o r n . T h e A r m y W o r m (Leucania 
unipuncta) a l so a p p e a r e d here i n 1881 , b e i n g i n g o o d f o r c e a n d e n t i r e l y 
d e s t r o y i n g m a u y fields o f g r a i n , e spec i a l ly oa t s . 

I n 1886 t h e m o t h s o f a species o f Agrotis ( p r o b a b l y subgothico) w e r e 
f o u n d i n g r e a t n u m b e r s a b o u t houses , b e i n g e s p e c i a l l y n u m e r o u s a n d 
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a c t i v e e v e r y e v e n i n g d u r i n g t h e l a t t e r p a r t o f M a y , t h e w h o l e o f J u n e , 
a n d t h e first p a r t o f J u l y , s w a r m i n g , o n t h e u p p e r - s t o r y w i n d o w s o f 
houses . 

I n t h e D i p t e r a s e v e r a l species n e v e r k n o w n t o be i n j u r i o u s o c c u r r e d 
a t t i m e s i n some a b u n d a n c e . A v e r y s l e e k - l o o k i n g , b l a c k , p u b e s c e n t 
fly (Laphria can is W i l l . , d e t e r m i n e d f o r m e b y D r . W i l l i s t o n ) appea red 
i n v e r y l a r g e n u m b e r s i n M a y , 1886. T h e y c o v e r e d t h e g rass as w e l l as 
r a s p b e r r y a n d c u r r a n t bushes , a n d w e r e t o be seen o n a l m o s t every
t h i n g , y e t i t c o u l d n o t be a s c e r t a i n e d t h a t t h e y d i d a n y i n j u r y . T h e 
species passes i t s l a r v a l s t a t e i n t h e g r o u n d , p r o b a b l y f e e d i n g o n t h e 
r o o t s o f p l a n t s o r o t h e r v e g e t a b l e subs tances , w h i l e i n t h e p e r f e c t s ta te , 
t o g e t h e r w i t h o t h e r m e m b e r s o f i t s genus , i t i s r apac ious . Some m e m 
bers o f t h e f a m i l y a re e v e n p redaceous i n t h e i r l a r v a l s ta te , devour 
i n g t h e larvae o f bee t les f o u n d i n g r a s sy p laces ( W i l l i s t o n ) . I n t w o 
loca l l i s t s o f D i p t e r a , one o f M o n t r e a l a n d t h e o t h e r o f P h i l a d e l p h i a , 
t h i s species i s n o t i n c l u d e d , b u t i t w a s d e s c r i b e d b y D r . W i l l i s t o n f r o m 
t w o spec imens , $ a n d $ , t a k e n i n C o n n e c t i c u t , J u n e 25. T h r e e o t h e r 
D i p t e r a w e r e o b s e r v e d i n c o n s i d e r a b l e n u m b e r s o n c u r r a n t bushes i n 
1882, o n M a y 9 a n d l a t e r i n t h e same m o n t h . T h e y a re Bibio femoratus 
W i e d . , 8 a n d 9 , a s m a l l e r u n d e t e r m i n e d species o f Bibio, a n d Scatophaga 
stercoraria L i n n . T h e first o f these i s g i v e n t h e l o c a l i t y " A t l a n t i c 
States ," i n Osten-Sacken ' s l i s t , a n d i n t h e l o c a l l i s t s j u s t m e n t i o n e d is 

. r eco rded f r o m P h i l a d e l p h i a , b u t n o t f r o m M o n t r e a l ; t h e l a s t species 
occurs i n b o t h l o c a l l i s t s . These t h r e e species a p p e a r e d i n m o r e moder 
a t e n u m b e r s a t t h e t i m e t h a n d i d Laphria cants i n 1886, b n t w e r e s t i l l 
q u i t e n u m e r o u s . T h e y d o u b t l e s s occur i n s m a l l e r n u m b e r s e v e r y yea r , 
b u t w e r e n o t n o t i c e d as p a r t i c u l a r l y a b u n d a n t a f t e r 1882. 

O f t h e C o l e o p t e r a , one o f t h e M a y beet les , Lachnosterna prunina, 
r a t h e r r a r e i n c o l l e c t i o n s , t h o u g h l o c a l l y a b u n d a n t as w i l l be seen, oc
c u r r e d i n g o o d n u m b e r s i n 1886 o n r a s p b e r r y , b l a c k b e r r y , oak , a u d a p p l e , 
i n t h e e v e n i n g , a n d t h e r e i s g o o d reason t o b e l i e v e t h a t i t has beeu n u 
m e r o u s i n p r e v i o u s yea r s . I t first a p p e a r e d M a y 2 . O n M a y 22, a t 1L 
o 'c lock i n t h e e v e n i n g , 82 spec imens w e r e bea t en f r o m r a s p b e r r y bushes 
i n t h e course o f a h a l f h o u r . I t w o u l d seem t h a t w h e r e t h e r e w e r e so m a n y 
o f t h e bee t les o n t h e l eaves t h e y w o u l d be a p t t o cause some d a m a g e , y e t 
t h e leaves h a d n o t been ea t en . T h e bee t les w e r e a b u n d a n t o n l y on 
bushes i n g r a s s o r sod , those k e p t c l ean o f g rass a n d weeds y i e l d i n g 
v e r y f e w spec imens i n p r o p o r t i o n . I u t h e l a r v a l s t a t e t h i s species i s , 
as are i t s congene r s , d e s t r u c t i v e t o t h e r o o t s o f grass . N u m b e r s o f t h e 
beet les w e r e f o u n d e v e r y fine e v e n i n g b u z z i n g a b o u t i n t h e grass i n va
rious p laces a n d finally flying a w a y , these b e i n g n o d o u b t i n d i v i d u a l s 
w h i c h h a d b u t t e c e n t l y e m e r g e d f r o m t h e p u p a s ta te . T h i s i s i n e x p l a n a 
t i o n o f t h e i r b e i n g f o u n d i n a b u n d a n c e o n l y o n t h e bushes t h a t w e r e i n 

g ra s sy p laces . 
I n t h e f l e m i p t e r a , B r o o d X X I I o f t h e P e r i o d i c a l C i c a d a m a y be re-
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c o r d e d f o r t h i s l o c a l i t y i u 1885. Seve ra l o t h e r insec t s i n t h i s o r d e r 
m a y be n o t i c e d . P r o m i n e n t a m o n g t h e m is t h e G r a p e - v i n e L e a f - h o p 
pe r (Erythroneura vitis) w h i c h was v e r y a b u n d a n t i n a l l i t s s tages dur 
i n g t h e first p a r t o f Sep tember , 1886, o n t h e l eaves o f t h e g r a p e . I t 
caused cons ide rab l e i n j u r y b y p u n c t u r i n g a n d t h u s d i s f i g u r i n g t h e 
leaves. T h e p e r f e c t insec ts t h a t w e r e n o t i c e d he re d i d n o t h a v e the 
t r ansve r se r e d d i s h b a n d s n e a r l y so b r o a d as g e n e r a l l y r ep resen ted 
i n t h e figures o f t h e m , b u t v e r y n a r r o w , w h i l e a l l t h e r e s t o f t h e insect 

i s o f a pa l e y e l l o w . 
T h e G r a i n P l a n t - l o u s e (Siphonophora avence) occurs some yea r s on 

w h e a t a n d oats , b u t has n e v e r done p a r t i c u l a r d a m a g e . H o w e v e r , th i s 
y e a r (1889), r e p o r t s f r o m t h e v i c i n i t y o f C o n s t a n t i n e , a n d t h e local 
pape r s , s t a te t h a t i t has a p p e a r e d i n l a r g e n u m b e r s . 

T h e M a p l e Scale (Pulvinaria innumerabilis) was v e r y a b u n d a n t o n the 
m a p l e s i n 1884, b e i n g consp icuous a n d c a u s i n g some a l a r m . I t how
e v e r d i s a p p e a r e d w i t h o u t p a r t i c u l a r i n j u r y . 

A g r e e n i s h - y e l l o w o r g r a y i s h p l a n t b u g (Euschistus variolarius) was 
f o u n d i n some n u m b e r s i n J u l y , 1886, o n r e d r a spbe r r i e s . Q u i t e a 
n u m b e r o f t h e b e r r i e s w e r e n o t i c e d o n t h e bushes , each one h a v i n g a 
s p e c i m e n o f t h i s b u g u p o n i t , w h i c h f r o m appearances seemed t o have 
been e n g a g e d i n t h e n e f a r i o u s p r a c t i c e o f p i e r c i n g t h e b e r r y a n d suck
i n g i t s j u i c e s . O n e o f these i n d i v i d u a l s was a n y m p h . T h i s species. 
i s v e r y c o m m o n a t p r e sen t , a n d i t w o u l d n o t t a k e m u c h increase to 
m a k e i t a b u n d a n t , i n w h i c h case some o f o u r s m a l l f r u i t s m i g h t sustain 
a s l i g h t a m o u n t o f i n j u r y , t h o u g h n o t h i n g p r o b a b l y t h a t w o u l d be ap
p r e c i a b l e . 

I n t h e O r t h o p t e r a , m a n y species o f A c r i d i d a e a r e c o m m o n . The 
B e d - l e g g e d L o c u s t (Caloptenus femur-rubrum) w a s v e r y a b u n d a n t i n 
A u g u s t a n d Sep t ember , 1886, i n c l o v e r - s t u b b l e , m e a d o w s a n d pastures , 
a n d a l o n g roads ides e v e r y w h e r e ; y e t t h e y w e r e n o t p a r t i c u l a r l y i n j u r i 
ous . Spec imens w e r e t a k e n in coitu f r o m S e p t e m b e r 3 t o O c t o b e r 12 
o n fences a l o n g t h e roads i n t h e c o u n t r y . T h e first w i n g e d specimens 
w e r e n o t i c e d t h i s y e a r o n A u g u s t 9. T h e Lesse r L o c u s t (Caloptenus 
atlanis) occurs occas iona l ly w i t h t h e p r e c e d i n g . T h i s species w a s t a k e n 
in coitu f r o m S e p t e m b e r 13 t o O c t o b e r 13. O t h e r species o c c u r r i n g w i t h 
these a re Caloptenus bivittatus a n d C. differentialis, w h i c h a r e u s u a l l y 
n u m e r o u s . These t w o species w e r e t a k e n w i t h C. atlanis, A u g u s t 9, 
e a r l y i n t h e m o r n i n g , o n h o l l y h o c k seed-cups b e g i n n i n g t o t u r n y e l l o w , 
w h i c h t h e y h a d e v i d e n t l y been e a t i n g , as ho les w e r e f o u n d i n t h e i r 
o u t e r c o v e r i n g s . 
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P R E L I M I N A R Y N O T E U P O N CHIONOBAS ( f f i N E I S ) M A C O U N I I , E d w . 

I n t h e Canadian Entomologist ( X V I I , p . 74 ,1885) M r . W - H . E d w a r d s 
desc r ibes t h e m a l e o f Chionobas macounii f r o m a b o u t a dozen specimens 
d i s c o v e r e d J u n e 28 , 1884, b y P r o f . 

C h i o n o b a s , i s e n t i r e l y w a n t i n g i n t h e °-from8i,le'end<>fcut-natural^(original). 

p r e s e n t species. T h e ave rage expanse o f t h e w i n g i s , S 5 5 - 6 5 m m , 9 
6 5 - 7 0 m m . I n t h e A n n u a l E e p o r t o f t h e E n t o m o l o g i c a l Soc ie ty o f O n 
t a r i o , 1888, p a g e 85, is a n accoun t o f a n e x p e d i t i o n I h a d t h e p leasure 
o f m a k i n g w i t h M r . S. H . S c u d d e r t o N e p i g o n i n t h e b e g i n n i n g o f J u l y , 
1888, f o r t h e p u r p o s e o f g e t t i n g eggs so as t o o b t a i n a k n o w l e d g e o f t h e 
e a r l i e r s tages. A l t h o u g h l o c a l , t h e species w a s f o u n d t o b e c o m p a r a 
t i v e l y a b u n d a n t a n d a b o u t 250 eggs w e r e secured . T o r educe as m u c h 
as p o s s i b l e t h e chance o f f a i l u r e i n b r e e d i n g these w e r e d i s t r i b u t e d t o 
a b o u t t w e n t y d i f f e r e n t e n t o m o l o g i s t s i n v a r i o u s p a r t s o f A m e r i c a a n d 
E u r o p e . T h e eggs h a t c h e d i n t h r e e weeks , a n d n o t w i t h s t a n d i n g t h a t 
t h e larvae a t e r e a d i l y o f a l l grasses a n d sedges o f f e r e d t h e m t h e r e was 
g r e a t m o r t a l i t y a m o n g s t t h e g r o w i n g c a t e r p i l l a r s , a n d t h e o n l y speci
mens I k n o w o f w h i c h w e r e c a r r i e d s a f e l y t h r o u g h t h e w i n t e r w e r e those 
s en t t o M r . C. E . H o l m g r e n , i n S w e d e n , a n d t h r e e w h i c h I h a d m y s e l f 
a t O t t a w a . These h a t c h e d J u l y 2 7 , 1 8 8 8 , passed f i r s t m o l t A u g u s t 17, 
g r e w v e r y l i t t l e b e f o r e w i n t e r , a n d h i b e r n a t e d i n t h e second stage. 
T h e y w e r e l e f t o u t - o f d o o r s u p o n a l i v i n g p l a n t o f Carex pedunculata 
a n d r e s t e d exposed u p o n t h e l eaves , w h e r e t h e y finished f e e d i n g w i t h 
o u t a n y p r o t e c t i o n a n d w i t h o u t s p i n n i n g a n y s i l k . 

3377—No. 2 — - 2 

By J A M E S F L E T C H E R , O T T A W A , C A N . 

p roaches nea re s t t o C. californica, 
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T h e c o l d d u r i n g t h e first p a r t o f t h e w i n t e r w a s v e r y severe, t h e mer
c u r y f r e q u e n t l y d r o p p i n g t o 2 0 ° b e l o w zero ( F a h r . ) , a n d t h i s , t o o , w i t h 
o u t a n y s n o w u p o n t h e g r o u n d . D u r i n g F e b r u a r y , 1889, h o w e v e r , m u c h 
snow f e l l , a n d t h e y w e r e c o v e r e d b y 4 f e e t o f s n o w u n t i l t h e m i d d l e o f 
M a r c h . W h e n t h e s p r i n g o p e n e d t h r e e larvae r e v i v e d , b u t o n l y one 
w o u l d f e e d ; t h i s passed i t s second m o l t o n A p r i l 15, t h e t h i r d o n June 
13, a n d t h e f o u r t h o n J u l y 6. I n M r . Scudde r ' s B u t t e r f l i e s o f N e w 
E n g l a n d ( p p . 1775-1777), a p p e a r d e s c r i p t i o n s o f t h e m a l e , t h e female , 
a n d t h e first t h r e e s tages o f t h e l a r v a . W h a t I t a k e t o b e t h e m a t u r e 
l a r v a i s figured l i f e size above* ( e i g h t e e n d a y s a f t e r f o u r t h m o l t ) . The 
g e n e r a l c o l o u r i s g r a y i s h - b r o w n , s t r i p e d w i t h b l a c k a n d p a l e l ines . A s 
w i t h m a n y o t h e r grass-feeders , t h i s c a t e r p i l l a r f u r n i s h e s a g o o d instance 
o f p r o t e c t i v e m i m i c r y . I t i s e x t r e m e l y s l u g g i s h i n i t s h a b i t s , genera l ly 
f e e d i n g v e r y e a r l y i n t h e m o r n i n g , a n d t h e n r e s t i n g f o r s eve ra l hours, 
h e a d d o w n w a r d s , a t t h e base o f t h e t u f t o f sedge, w h e n t h e colour, 
shape , a n d l o n g i t u d i n a l s t r i pe s g i v e a n e x a c t r e semblance t o t h e dead 
leaves a n d scales a l w a y s f o u n d a t t h e base o f these p l a n t s . T h e dis
t i n c t d o r s a l a n d l a t e r a l s t r i p e s d i v i d e t h e b o d y i n t o w i d t h s e q u a l to 
t h e l eaves , a n d t h e f a i n t s u b d o r s a l a n d s t i g m a t a l l i n e s i n d i c a t e the 
m i d r i b s , w h i l s t m a n y s m a l l b l a c k d o t s a r o u n d these l i n e s n o t a l i t t l e 
r e s e m b l e t h e m i n u t e p a r a s i t i c f u n g i w h i c h so o f t e n d i s c o l o u r t h e leaves 
o f grasses. 

E X T R A C T S F R O M C O R R E S P O N D E N C E . 

Pieris rapee in California. 

In INSECT LIFE, just received, I notice a note upon Pieris raped. In May, 1883,1 
captured i n this place one male of that species (identified by George D . Hulst) , since 
when I have never seen another specimen, although collecting butterflies every year, 
and usually extensively. That sample I have yet i n my cabinet. 

P. protodice is abundant here, but no great damage is done by i t . — [ W . G. Wright, 
San Bernardino, Cal., Ju ly 13, 1889. 

Poisonous Spiders. 

I send to-day in glass tube a specimen of Latrodectus verecundus, or "poison spi
der." I t is believed to occasionally bite people, w i t h serious effect. I have myseli 
known two people (one of them a lady) who were bi t ten, presumably by this species 
of spider, while i n privies, and both persons were seriously i l l for weeks. I presume 
that the interest i n this subject is about over ; i f not, I can interview the doctor wh( 
attended the lady and the gentleman bi t ten and send you the results of the inquiry 
Personally I know that this spider frequents such places as old buildings and privies 
and i t is my custom always to brush out w i t h leafy t w i g a l l dark places before run 
ning any r i sk .—[W. G. Wrigh t , San Bernardino, Cal., July 13, 1889. 

* This figure was drawn by Miss Sullivan from photographs and notes brought 
Mr. Fletcher to Washington on a recent v i s i t .—L. O. H . 
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A Spider-bi te Cont r ibu t ion . 

As my brother receives INSECT L I F E , in which I have found very many interest
ing things, I see that you are taking up the question of the bite of spiders and that 
observations are desired. Here is one which unfortunately does not accord in its re
sults w i t h those which have already been published on this subject. 

I n 1858, i f I recollect r igbt ly , being i n Silao de la Victoria, near Guanajuato, they 
brought to me a l i t t l e g i r l who had been bitten by one of those enormous spiders, 
quite common there, and which Mr. Leon Becker has named Metriopelma breyeri. The 
oblong tumified border was about 3 lines high, of a l i v i d , violaceous color, filled w i t h 
a serosity which I was not able to examine, not wishing to puncture the very t h i n 
epidermis. The center of the tumor was concave, and filled w i t h hard pus. Eight 
da j s after the accident there was a l i t t l e pain but there were no general symptoms. 
Unfortunately I was unable to follow the case, so that the observation remains in
complete, but I t h ink that they would have brought the child back to me i f there had 
been any serious consequences. I t is impossible for me to recall the treatment which 
I employed. Since that time I have never had occasion to see any one bitten by Me
triopelma, Theridion, or Scolopendra.—[Dr. Alfred Duges, Guanajuato, Mexico, May 28, 
1889. 

B lackb i rds vs. Bol l -worms. 

On page 351, INSECT LIFE, after comments on Blackbirds and the Boll-worm, it is 
remarked, " This is an interesting experience, but was the evidence sufficient," etc. 
To my mind i t was, to encourage me that I had a fr iend in the blackbird, and that 
he was destroying boll-worms by the thousand. The facts are these : 

My field of corn w. s i n f u l l roasting-ear, and the blackbirds were swarming in i t . 
My hired man came to my l ibrary and told me we must get some boys w i t h guns to 
shoot blackbirds, or they would ru in our corn. He added, " The neighbors are al l i n 
their corn-fields shooting to drive away the blackbirds." I told h im to wai t un t i l I 
had time to see what the blackbirds were doing. On entering the field there were 
enough blackbirds i n sight to have ruined the field of corn in a short time. I spent 
an hour or more i n the field of 24 acres, and did not find an ear that showed the birds 
were eating the corn. The birds would l ight on the ears, and spend but a short time 
there, and pass to another ear. I noted ear after ear that I had seen a bird on, and 
I always waited u n t i l the b i rd had finished his work on i t . I found on every such 
ear the marks of the boll-worm. They were developed enough to have commenced 
eating the grains. There were the evideuces that the worm had been there, and I 
saw the blackbirds there, and making passes as i f picking out the worms, and after the 
bird had lef t the ear I could find no worm. The birds seemed to be busy hunting aud 
eating this destructive and disgusting pest. I lef t the field pleased and grateful to 
the blackbirds. I told my hired man he need not waste any time or powder on the 
birds. They were welcome to hunt worms, and could take what coin they wanted 
to make a variety. Now, this is not sufficient to show that blackbirds are in the 
habit of feeding on the boll-worms, I know, but i t satisfied me that the birds were 
destroying thousands of them for me. The season was dry, the meadows were short, 
and the grass dried on the hillsides overlooking my bottom fields. The conditions 
were these corn in f u l l roasting-ear, the earth dry, and the weather hot. The corn 
at husking time was not injured by birds more than usual, which is so l igh t as to be 
almost inappreciabie. I hope I may have opportunity this season to make further 
observations, and that the good work of the blackbirds may be established by many 
witnesses,—[L. N . Bonharu, Columbus, Ohio, June 7, 1889. 

Further on American Insecticides in India. 

I have to thank you for No. 9 of your valuable publication, INSECT LIFE, contain
ing my remarks upon insect pests and your foot-note to the same. W i t h reference to 
my note about the Lecanium found upon Mango trees, I have since heard f rom Mr. 
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Douglas, who originally identified i t as L. acuminatum of Signoret, that upon c oser 
examination he considers i t to be a distinct species. A t his request I have a c c ° ™ -
ingly described i t as a new species m the A p r i l (No. 299) Entomologists Monthly 
Magazine under the name of Lecanium mangiferce. Mr. Douglas appends a note to 
this article i n which he mentions that the specimens received f rom Demerara should 
also be referred to this species. 

From small experiments w i t h kerosene soap emulsions I feel sure that your pro
posed remedy would successfully exterminate the scale-bug so destructive to our 
coffee plants. But there are many serious difficulties i n the way of its application on 
a sufficiently large scale. Some of these difficulties I note below for your considera
tion. The large size of plantations, varying from 200 to 1,000 acres, which, at the 
average rate of 1,500 trees per acre, gives f rom 30,000 to 1,500,000 indiv idual trees to 
be treated on a single plantation. These plantations are situated on steep hill-sides, 
intersected only by narrow and rough foot-paths; consequently the l iqu id and appa
ratus would have to be transported entirely by hand labor. Unless this treatment 
were simultaneously undertaken by every planter, the infection would be continually 
re-imported. And even i f united action could be made compulsory i t would s t i l l be 
impossible to disinfect the indigenous trees and plants which at present act as reser
voirs of the pest. I fear that the expenditure necessary to meet a l l these difficulties 
would be quite prohibitive. But i f you s t i l l consider otherwise, and would kindly 
give me an idea of the probable cost of apparatus (or refer me to a manufacturer of the 
special nozzles and force-pumps used i n this work) , I would estimate the cost of the 
treatment and lay the plan before our Planters' Association.—[E. Ernest Green, Eton, 
Punduloya, Ceylon, June 1, 1889. 

R E P L Y . — * * * The fact that the crop is grown upon hill-sides and that the 
f ield is only intersected by narrow foot-paths would render one of the knapsack pumps 
the only one which could be used for this purpose. European manufacturers have 
placed upon the market a number of desirable knapsack pumps, some of them hold
ing several gallons, and a l l of them fitted w i t h some modification of the Riley nozzle, 
which insures a fine spray and an economical distr ibution of the l iqu id . Knowing so 
l i t t l e about the value of the crop and the amount of damage which the scale insects 
really cause, I can not pass judgment upon the advisability of the introduction of this 
remedy extensively, but I should surely say that i t would pay to import one of the 
Vermorel pumps complete and make some careful experiments by i ts use w i t h a good 
emulsion. * * [ Ju ly 3, 1889.] 

A new Quince Enemy. 

I inclose herewith a match-box containing Quince leaves infested with insects. 
The Quince tree is i n a garden among pears, peaches, plums, pomegranates, figs, grapes, 
apples, etc. This is the second year that the Quince has been infested, and to such 
an extent as to check i ts growth and render i t u n f r u i t f u l , but I can discern the in
sects on no other tree. I should be glad to know the name of the pest and how to 
destroy i t . — [ W . Jennings, Thomasville, Ga., June 24, 1889. 

REPLY.—Your letter of June 24 and the accompanying specimens of the insects 
found upon the leaves of your Quince tree have been received. The insect is one which 
has no distinctive common name. I t feeds upon a variety of plants and is usually called, 
when found upon any particular one, by the name of the p lan t ; as, when found upon 
hawthorn, i t is called the "Hawthorn Tingis," when found upon but ternut i t is called 
the " Butternut Tingis." I ts scientific name is Corythuca arcuata. I t has no t previ
ously been recorded upon quince so far as I know, and this habit w i l l enable i t to do 
eonsiderable damage when occurring in great numbers. I f you w i l l spray your trees 
w i t h a dilute emulsion of kerosene and soap you w i l l be able to destroy the insects 
which are now present, and i f you w i l l burn the rubbish under the tree in the f a l l 
instead of making a mulch around the base you w i l l probably lessen the arm* 
next season. * * " - [ J u n e 28, 1889.] PPearance 
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N e w Food-plant and Enemy of Icerya. 

* * * For the first time I have found the Icerya infesting a Conifer—the Cedar 
of Lebanon (Cedrus libani). The tree is growing in a yard i n this city, and is infested 
w i t h large numbers of the Icerya i n al l stages. I n Professor Riley's report for 1886 no 
mention is made of this insect having been found infesting any Conifer i n California, 
although Mr. Maskell records having found i t on pines, firs, and cypress i n New 
Zealand. 

I have also to record a new insect enemy of the Icerya. Mr. J . W. Wol fsk i l l and 
Mr. Alexander Craw, of this city, both of whom are close observers of the habits of 
insects, inform me that they saw a long, slender, pale brownish beetle—the Telephorus 
consors of Le Conte—feeding upon the eggs of the Icerya, having first torn open the 
cottony covering of the eggs. I have bred this beetle from a larva found under a 
stone near the margin of a small stream of water, but have not been able as yet to 
ascertain what the larva feeds upon. I confined one of them in a box w i t h a cut
worm, the larva of Tceniocampa rufula Grote, but the Telephorid larva did not attack 
i t , and f inal ly died. Is i t possible that this beetle has learned to feed upon the eggs 
of the Icerya f rom having seen the larvsB of the Australian Lady-bird do so?—[D. 
W. Coquillett, Los Angeles, Cal., May 29, 1889. 

The Red-legged Flea-beetle Again. 

In regard to the Red-legged Flea-beetle, of which we wrote yon last spring, stating 
that they were doing considerable <iamage (a reply having been received from you), 
w i l l say f rom one year's experience that they are not so damaging as was at first sup
posed. The beetle does not migrate, as was first supposed, but remains on or near the 
ground that has been recently cleared of timber. We used a solution of Paris green 
on our infested trees last spring, and later i n the season, finding that they d id not 
disturb the trees of any account outside of their origi nal haunts, we did nothing 
further, but waited for later developments. Early i n the season the trees presented a 
dead appearance, but later they threw out a number of side branches, and by cut t ing 
out this spring the main branches, which are dead, and otherwise t r imming the 
trees, they look about as well as ever, but have been thrown back one year and w i l l 
be later i n bearing i n consequence. These same insects are noticeable where they 
were found last year, but not i n such large numbers. They are damaging trees now, 
but principally on ground just cleared up.—[Stover and Stover, Edgemont, Md., 
A p r i l 23, 1889. 

The Tarnished Plant-bug on Pear and Apple. 

I inclose you in package and send by to-day's mail sample of pear-tree foliage in
jured by what I take to be the Tarnished Plant-bug, also samples of bug. These i n 
sects have been working on the pear and apple trees ever since foliage started, and 
over more than hal f of this (McPherson) county have destroyed from one-fourth to 
one-third of the pear bloom and a smaller proportion of the apple. They appear to 
do the most damage to the tender terminal buds toward the top of the tree. The 
bugs are i n larger quantities the present season, and, while I have observed them 
almost every year, this is the first time they have created such marked damage. I f I 
am wrong i n the determination of the insects let me know.—[W. Knaus, McPherson, 
Kans., A p r i l 20,1889. 

R E P L Y . — I beg to acknowledge the receipt of your letter of the 20th instant, together 
w i t h specimens of an insect which is damaging the foliage of pears and apples i n 
your vie ini ty . This insect is, as you suppose, the Tarnished Plant-bug, which, as you 
may know, has been ascertained to be synonymous w i t h the European Lygus praten-
8ia L inn . , the names Vmeolaris and oblinitus fa l l ing before the old Linnsean t i t l e . You 
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are of course familiar wi th the habits of this bug as published in Riley's Second 
Missouri Report, pages 113 and 114, and in Forbes' report as State entomologist of 
Il l inois for 1883, and in Professor Riley 's report as Entomologist to this Department 
for 1884, pages 312 to 315. Kerosene emulsion w i l l be the most effective remedy 
against i t . * * * — [ A p r i l 24, 1889. ] 

Walshia amorphelia and the Loco Weed. 

By to-day's mail I send you a small tin box containing a piece of the Loco Weed 
or Crazy Plant. You w i l l observe that there are worms or grubs i n the roots and 
stems. From observations made by myself and a fellow stock-grower we are led to 
believe i t possible that the worms, eaten by stock, produce the craziness and some
times death, instead of the plant, as is generally supposed. Upon opening animals we 
always find many worms. An insect lays the egg upon the plant, and the worm, when 
hatched, descends into the root. The insect is longish and bronze winged. We desire 
information as to whether our theory be a plausible one or no. I f we are right in 
our conclusions, we hope to find some remedy. Anyth ing you may be able to suggest 
or knowledge you may be pleased to impart w i l l be very gra t i fy ing to us.—[Thomas 
J . Quillian, Birmingham, Huerfano County, Colo., A p r i l 9, 1889. 

R E P L Y . — I beg to acknowledge the receipt of yours of the 9th instant, together 
w i t h the box containing a piece of the Loco Weed, supposed to be infested by grubs 
in the roots and stems. On arr ival at Washington the work done by the grubs was 
evident, but not a specimen of the grub itself was to be found. However, we have 
received what is probably the same th ing on several occasions f rom your State, and 
the sender has always been under the same impression, that the worms were the clause 
of the peculiar effect upon l ive stock. The maggots are harmless larvae of a little 
moth known as Walshia amorphelia, which occurs also in other allied plants, boring 
into the roots and stems. I t has long since been decided that the peculiar effect of 
Loco Weed upon stock is due to some peculiar vir tue of the plant itself, which I 
believe can not be ascertained by chemical analysis. Post-mortem examinations of 
diseased cattle and chemical examinations of the plant itself have been made by Dr. 
L . E. Sayer, dean of the department of pharmacy of the Kansas State University, 
from whom you might be able to ascertain something of value regarding treatment. 
I n an article published i n 1887 i n the Drug Record concerning a post-mortem, he shows 
that the disease was one of the mucous and serous membranes, and recommends the 
fol lowing treatment: 

" P u l . ext. belladonna g r S i x > 

Corrosive sublimate gr. j . to gr. jss. 
Licorice z j 
Glycerine q s 

" M i x . Make a th in paste and give a tablespoonful. The belladonna and mercury 
may be increased according to the severity of the symptoms. Opium, combined with 
belladonna, might be advantageous at the beginning of the disease. M i l d and non-
i r r i ta t ing articles of food only should be given, such as oil-cake, etc "—r A n r i l 19 
1889.] F , ' 
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STEPS T O W A R D S A R E V I S I O N OF C H A M B E R S ' I N D E X * W I T H 
NOTES A N D D E S C R I P T I O N S OF N E W SPECIES. 

BY LORD WALSINGHAM. 

[Continued from page 26 of Vol. I I.J 

Lithocolletis fragilella F. & B. 

The introduction of the name trifasciella Hw. into the North American lists rests 
first on the authority of Frey and Boll, who regarded specimens bred by them from 
Lonicera sempervirens as a form of this species. This was subsequently confirmed by 
Chambers, who, however, confused the species w i t h his mariwella bred f rom a nearly 
allied plant—Symphoricarpa. I subsequently pointed out that mariosella was quite 
distinct f rom trifasciella, but confirmed the occurrence of trifasciella in America on 
the authority of a specimen, received from Dr. Riley, bred , ; f r o m leaves of honey
suckle." I am now in a position to make further corrections. Frey and Boll iu their last 
paper (Stett. Ent . Zeit., X X X I X , 270-271), described fragilella f rom larvae feeding on 
leaves of Lonicera albida, and specimens of this are now before me, together w i t h a 
leaf mined by the larvie. Notwithstanding the remarks of these authors that this 
species is not nearly allied to any European form, I find i t is so close to trifasciella 
Hw. as to be almost undistinguishable from i t . I t differs from that species precisely 
in the same peculiarity as Frey and Boll pointed out to distinguish their supposed 
variety f rom the European form, viz, i n the different markings towards the apex of 
the wing including one extra small, white, costal streak. I have l i t t l e doubt that this 
species is the one originally regarded by them as a variety of trifasciella. On again 
referring to the specimen received f rom Dr. Riley I find i t to be the same as fragilella 
F. & B . ; the close affini ty of this species w i t h frifasciella may be sufficient excuse 
for my previous error, as at that time I was unacquainted w i t h Frey & Boll's species. 
Under these circumstances trifasciella must be erased from the American lists. The 
most noticeable characters by which fragilella may be distinguished f rom i t are, first, 
the presence of an extra small, whitish, costal streak, beyond the interrupted t h i r d 
fascia, and secondly the absence of a subcostal shade of dark fuscous scaling, which 
in trifasciella commences at the base of the wing and reaches to the first fascia. I n 
fragilella this fascia is densely dark-margined on the inner-side but i n no one of the 
five specimens now before me does the dark dusting reach to the base of the wing . 

Lithocolletis consimilella F. & B. and affinis F. & B. 

Frey and Boll described Consimilella in 1873, bred from mixed mines, and in 1876 
affinis f rom a red-fruited Lonicera. I have authentic specimens of both these f rom 
Boll's collection ; consimilella from Zeller's cabinet, and affinis f rom Monsr. Ragonot, 
named by Bol l , and although there is a slight difference i n their size, they are 
scarcely distinguishable f rom each other. I n affinis, the smaller of the two species, 
the f ronta l t u f t is of a darker and more reddish-saffron, and the whole costal portion 
of the th i rd fascia is decidedly more triangular and more conspicuous than iu consi
milella, i n which i t is confined to a very narrow line, scarcely wider than the black 
marginal dusting which precedes i t . Moreover, at the base of the cilia, below the 
apex, there is no trace i n affinis of the dusting of dark scales which is to be seen in 
consimilella, and the whole insect is also distinguished by a somewhat brighter and 
more glistening appearance, both of the ground-color and also of the silvery mark
ings. The larva of consimilella being at present unknown, I hope to promote its dis
covery by pointing out these distinguishing differences. 

* Index to the described Tineiua of the United States and Canada. V- T. Cham
bers. Bu l l . U . S. Geol. aud Geog. Surv., I V (1), 1878. 
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L i t h o c o l l e t i s luce t ie l la Cleui. 

— cenigmatella F. & B. 

I fiud in Zeller's collection a specimen of atnigmatella F. & B., receiJ/

ej1 f ^ 
which agrees w i t h a specimen compared w i t h Clemens' type of luce ie ~.; 

lection of the Entomological Society at Philadelphia. I am therefore able to^say that 
these two names are synonyms for one species, so distinct i n appearance from any 
other known Lithocolletis that confusion is rendered impossible. 

Lithocolletis celtifoliella Chamb. 

= nonfasciella Chamb. 
= celtisella Chamb. 
= jjusillifoliella F. & B. 

From actual date of publication nonfasciella would take precedence, but both the 
name and the description being founded on peculiarities which only exist i n worn 
specimens, i t falls under Strickland's Eule X I : " A name whose meaning is glaringly;' 
false may be changed." Chambers himself (Bu l l . U . S. G. G. Surv., I V . , 155) says of 
nonfasciella, " T h i s must be dropped f rom the l i s t ; there is no such species. I t was 
described from varieties and old specimens of L. celtisella Chamb." The name non
fasciella must consequently be treated as a synonym. Chambers's description of celti
foliella differs f rom that of celtisella especially i n having a t h i r d fascia, but this ap
pears to be very near the apex of-the wing, and frequently somewhat obliterated by 
tho dark dusting. Since Chambers has admi tted that he was somewhat confused in 
the first instance by the apparently different habits of the larvae, I t h i n k we may con
clude that his two species, celtifoliella and celtisella, come f a i r l y w i t h i n the range of 
varieties noticed by Frey and Boll . I n the Stett. Ent . Zeit., X X X I X , 274-5, Frey and 
Bol l admit that their pusillifoliella is the same as celtisella Chamb., although in the 
notes by Professor Frey, published by Dr. Hagan (Papilio I V , 152) we f ind " celtisellik 
Chb. 15 K y . (new to me)." They confirm Chambers' observations as to the peculiarity; 
of the larva mining both sides of the leaf, and remark upon the extreme variability of 
the perfect insect, some specimens of which might easily be regarded as belonging]to 
a distinct form. . 

I n the absence of fur ther proof to the contrary I should regard celtisella Chamb. 
and pusillifoliella F . & B. as synonyms of celtifoliella Chamb. 

Lithocolletis morrisella Fitch. 
= texanella Z. 

Fitch, in describing his Argyromiges morrisella, remarks that it. differs from 4. 
pseudacaciella F i tch (=robiniella Clem.), i n that " the inner hal f of the fore wings is 
black, slightly tinged posteriorly w i t h golden yellow, and interrupted at equal dis
tances by three white spots or short bands narrowing towards their inner ends, and 
between each of these is a less distinct white spot or cloud. Forward of the anterior. 
white spot the color is more pure and coal-black, forming an oblong square spot oc
cupying the inner half of the base of the wing, which spot is bordered along its inner 
side by a slender white stripe placed upon the middle of the w i n g at its base its hind 
end uni t ing w i t h the inner end of the anterior white spot." 

Now. w i t h the exception of the intermediate white spots or clouds, which are not 
recognizable in Zeller's figure, the differences described are precisely those which sep
arate texanella Z. from robiniella Clem. The dark dorsal margin is part icularl t ' e f l 
able i n Zeller's figure and specimens (his type is now before me), and the ^ V h t t 
abrasion of scales between the white dorsal streaks produces the effect of • ? 
t inct intermediate cloud. I am unable to resist the conclusion that Dr. Fi tch ^ " K 
fore him the three closely allied species which have since been found to f*. i a t l b e ' 
^ e e o - respect-
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ively upon Robinia, Amorpha, and Amphicarpcea, aud are best known under the names 
of robiniella Clem., amorphwella Chamb., and texanella Z. There can be no doubt as 
to the precedence i n nomenclature as between morrisella and texanella, i f ray theory 
is correct, the name morrisella having been published many years before Zeller's 
paper. 

( L i t h o c o l l e t i s uhlerella, Fi tch. 
= amorphaeella, Chamb. 
— amorpkoB, F . & B. 

Fitch's description of Argyromiges uhlerella, although brief, applies w i t h sufficient 
precision to the Amorpha-mimng Lithocolletis, described by Chambers as amorphwella, 
a n d by Frey and Bol l as amorphce. F i t ch states that " i t resembles pseudacaciella 
( = robiniella Clem.), but i t is throughout of paler colors, its forewings being golden-
grey" (rather than " uniform br i l l iant golden") and " the black dot on the t ip of the 
wings is replaced by a short black stripe thrice as long as wide." This precisely de
scribes the differences that separate amorphwella f rom robiniella, and we may at once 
give precedence to Fitch's name uhlerella for this species. 

Lithocolletis ostensackenella, Fitch. 
= ornatella, Chamb. 

Another species of which the description is clear and absolutely unmistakable is 
Argyromiges ostensackenella, Fi tch. Specimens of ornatella, Chamb., are now before 
me, and I can see no reason to doubt that this was the species f rom which Dr. Fi tch 
wrote his description, although I have not had an opportunity of seeing his type. 

i 
L i t hoco l l e t i s gemmea, F. & B. 

When describing this species Frey and Boll were doubtful whether it were distinct 
f rom Parectopa robiniella Clem., not having properly recognized the latter species at 

[ that time, and Chambers asserts positively (Cin. Qr. Jr. Sc. I , 209-10) that L. gemmea 
F. & B. = Parectopa robiniella Clem. I am at a loss to understand how he could have 
made such a mistake. I have a specimeu of the insect from the Zeller collection col
lected by Bol l which agrees precisely w i t h the description of gemmea and is so labeled. 
I t would be utterly impossible to apply to i t the description of Parectopa robiniella, 
which does not possess a transverse fascia and is of a total ly different color. I ob
serve that Chambers subsequently discovered his mistake and recanted (Can. Ent. X I , 
of 144-5). 

L. gemmea is a true Lithocolletis and apparently a good and distinct species. 

Lithocolletis ostrysefoliella, Clem. 
= mirifica, F . & B. 

Chambers suggests (Cin. Qr. Jr. Sc., I , 202) that mirifica may be the same as ostry-
wfoliella. I am inclined to agree w i t h h im. 

Lithocolletis triteeniella, Chamb. 
= consimilella, F . & B. 

On the same page Chambers expresses his opinion that Frey and Bol l have rede-
scribed tritceniella under the name consimilella. I have a figure of a specimen of tri-
tceniella, named by Chambers himself, and presented by h im to the Peabody Academy 
of Sciences, Salem, Mass., and an authenticated specimen of consimilella f rom the 
Zeller collection. There is, I think, no doubt that these two names apply to the 
same species. 

L i thoco l l e t i s gu t t i f in i t e l l a , Clem. 

Chambers (Can. Ent., Ill, 111) describes eesculisella as a variety of guttifinitella, but 
notices that the larva differs decidedly f rom that of the type. I t seems impossible to 
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believe that tbe same species mines leaves of Ixhus toxicodendron, one of the Anacar-
dacece, and also those of JEsculus glabra belonging to the Sapindacew. He then pro
ceeds to describe another species, coryliella, also very nearly allied to guttifinitella but 
feeding on Corylus americana, and his variety ostryeeella raining Ostrya virginica is said 
to bear the same relationship to coryliella as cesculisella bears to guttifinitella. I t is 
more possible to conceive that this is only a variety, since the two food plants belong 
to the same family. He gives a table showing the differences between the larvae of 
these four species, or varieties, which he finds to be constant and str iking. I t would 
seem perhaps to be a somewhat arbitrary proceeding to raise to specific value an in
sect described as an undistinguishable variety. I shall content myself w i t h drawing 
special attention to these two descriptions of supposed varieties i n the hope that at 
some future time those who have the opportunity of breeding the species w i l l clear 
up the doubts that certainly exist i n my mind about them. 

Lithocolletis atomariella, Z. 

Zeller placed atomariella in his cabinet between pastorella Z. and populifoliella Tr., 
and the differences, although slight, are sufficient to separate i t f rom both. 

Lithocolletis salicifoliella Chamb. 

This species is also very closely allied to, but distinct from, pasiorella Z. and popu
lifoliella Tr. I t is i n a l l probabili ty identical w i t h the larva described under the 
same name by Clemens. 

Lithocolletis ambrosiella Chamb. 

A. group of species allied to this typical form has been described by Chambers and 
Frey and Boll . These include ignota F. & B., heleanthivorella Chamb., bostonica F. & 
B., elephantopodella F . & B., amnena F. & B., actinomeridis F . & B., and nobilissima F. 
& B. (the latter can only be treated as an MS. name, no detailed description having 
beeu published), a l l feeding upon various Compositw. The name ambrosiceella was 
corrected to ambrosiella by F. & B. (Stett. Ent. Zeit., X X X I X , 267). L. ignota F. & 
B. seems to be the same as heleanthivorella C hamb., as suggested by Chambers—ignota fx 
takes precedence. 

I have not sufficient material at hand to determine whether the other species 
should, or should not, be retained as distinct. For the purpose of the revised index 
and un t i l more evidence is forthcoming to ident i fy them, they must certainly be re
spected. 

(To be continued.) 

G E N E R A L NOTES. 

HONORS TO AMERICAN ENTOMOLOGY. 

Professor Eiley, chief of this Division, has just been elected an hon
o r a r y f e l l o w o f t h e E n t o m o l o g i c a l Soc i e ty o f L o n d o n . D r . R i l e y i s t h e 
t h i r d A m e r i c a n w h o has r e c e i v e d t h i s h o n o r , t h e o t h e r s b e i n g D r . H . 
A . H a g e n o f C a m b r i d g e , w h o w a s e lec ted i n 1863, a n d D r . A . S. Pack 
a r d , e lec ted i n 1884. T h e T r a n s a c t i o n s f o r 1888 s h o w t h a t t h e r e are 
o n l y t e n l i v i n g h o n o r a r y f e l l o w s . 

P r o f e s s o r E i l e y has a lso been c r e a t e d c h e v a l i e r o f t h e L e g i o n o f 
H o n o r b y t h e F r e n c h G o v e r n m e n t . T h i s a c t i o n h a d n o r e f e r e n c e t o 
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o f f i c i a l c o n n e c t i o n w i t h t h e E x p o s i t i o n , b u t was t a k e n o n a c c o u n t 
h i s researches i n a p p l i e d E n t o m o l o g y , p a r t i c u l a r l y w i t h r e fe rence t o 
i i r v a l u e t o F r e n c h a g r i c u l t u r e . T h i s l a t t e r h o n o r has been o f f e r e d 
P r o f e s s o r E i l e y b e f o r e , b u t h e has p r e v i o u s l y d e c l i n e d i t o n t h e sup-
s i t i o n t h a t a n o f f i c e r o f t h i s G o v e r n m e n t i s n o t a l l o w e d t o accept 
3h d e c o r a t i o n s . H i s acceptance a t t h e p r e s e n t t i m e i s c o n d i t i o n a l , 
course , o n t h e p e r m i s s i o n o f t h i s G o v e r n m e n t . — L . O. H . 

A NEW EAST INDIAN GENUS OF COCCID^E. 

M r . E . T . A t k i n s o n , o f C a l c u t t a , has j u s t p u b l i s h e d , i n t h e J o u r n a l 
t h e A s i a t i c S o c i e t y o f B e n g a l ( V O L . l v i i i . P a r t i i , N o . 1 , 1889), 

s c r i p t i o n s a n d figures o f a n e w genus o f B a r k - l i c e f o u n d a t M u n g -
u , i n S i k k i m , o n Quercus incarna, Castania india, a n d C. tribuloides. 
le i n s e c t r e sembles Pulvinaria e x c e p t t h a t i t s larvae h a v e d i s t i n c t 
a l t u b e r c l e s . I t i s a H e m i c o c c i d r e s e m b l i n g t h e L e c a n i d s i n gene ra l 
pea rance . T h e s ec r e t i on i s a b u n d a n t a n d close d u r i n g t h e l a r v a l 
i t e . I n t h e second s t age i t becomes m o r e w a x y so as t o a p p r o a c h , i n 
pea rauce , t h e g e n u s O r t h e s i a , a n d t h e mass o f w a x o n t h e l eaves i s 
j r e l i k e d e t a c h e d o r a t t a c h e d p l a t e s t h a n t h r e a d s . 

CANNIBALISM "WITH LADY-BIRDS. 

Mr. J. W- Slater, in Scitnce Gossip for July, 1889, states that he has 
en t h e larvae o f Coccinella dispar a t t a c k t h e pupae o f i t s o w n species 
d d e s t r o y t h e m . H e has w i t n e s s e d s u c h ins t ances o f c a n n i b a l i s m n o t 
3re ly i n a g lass b o x i n w h i c h h e h a d p l a c e d some larvae a n d pupae, 
i t o n a r o w o f c u r r a n t bushes w h e r e A p h i d s w e r e s w a r m i n g . H e fea rs 
a t t h e C o c c i n e l l i d s a r e d e l i b e r a t e a n d h a b i t u a l c a n n i b a l s , a n d t h a t 
i s p r a c t i c e s e r i o u s l y i n t e r f e r e s w i t h t h e m u l t i p l i c a t i o n o f t h e species 
i d l i m i t s t h e i r u se fu lnes s as p l a n t - l o u s e de s t roye r s . H e has neve r 
•served t h e a d u l t s e n g a g e d i n t h i s r e p r e h e n s i b l e h a b i t . 

DAMAGE BY THE PEAR MIDGE. 

Eev. E. K Bloomfielcl, of Hastings, England, reports iu the July 
i m b e r o f t h e Entomologists Monthly Magazine t h a t cons ide rab le dam-
je w a s d o n e t o Pea r s t h i s s p r i n g i n h i s v i c i n i t y b y t h i s i n sec t (Diplosis 

'rivora, E i l e y ) . 

I C E R Y A PURCHASI NOT I N F L O R I D A . 

The several recent scares concerning the supposed appearance of the 
u t e d Sca le o f C a l i f o r n i a i n F l o r i d a appear , u p o n t h e bes t i n f o r m a t i o n 
t i i c h w e h a v e b e e n a b l e t o secure, t o h a v e been f o u n d e d u p o n e r ro r s 
d e t e r m i n a t i o n . I n t w o in s t ances t h e c o m m o n M e a l y B u g (Dactylo-

us citri) w a s t h e i n s e c t m i s t a k e n f o r I c e r y a , a n d i n one case t h e insec t 
u s i n g t h e scare w a s t h e F l o r i d a W a x - s c a l e (Ceroplastes floridensis). 
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A NEW STATE BOARD OF H O R T I C U L T U R E . 

The legislative assembly of the State of Oregon passed lastFebruary 
a n ac t t o c rea te a S ta te b o a r d o f h o r t i c u l t u r e a n d t o a p p r o p r i a t e money 
t h e r e f o r . T h e b o a r d has been a p p o i n t e d a n d cons is t s o f one commis
s ioner f r o m each o f five d i s t r i c t s a n d one f r o m t h e S t a t e a t l a r g e . I t 
has p u b l i s h e d t w o b u l l e t i n s i n c i r c u l a r f o r m — N o . 1 , d a t e d A p r i l 10, and 
N o . 2, d a t e d J u n e 1 — w h i c h d e a l w i t h e n t o m o l o g i c a l m a t t e r s . "We no
t i c e f r o m these c i r c u l a r s t h a t t h e a r s e n i c a l m i x t u r e s m u s t b e used i n 
g r e a t e r d i l u t i o n t h a n i n t h e E a s t . T h i s p o i n t h a d a l r e a d y been b rough t 
o u t b y C a l i f o r n i a e x p e r i m e n t s . T h e O r e g o n peop le h a v e f o u n d t h a t one 
p o u n d o f L o n d o n p u r p l e t o 150 g a l l o n s o f w a t e r w i l l b u r n t h e fo l i age of 
app le . 

T H E A R M Y WORM I N I N D I A N A . 

The Army Worm has appeared this spring iu several localities in the 
S t a t e o f I n d i a n a , a n d a n a c c o u n t r e c e n t l y r ece ived , t h e l a t t e r p a r t o f 
J u n e , f r o m M r . A . E . M o g l e , o f K e w a n n a , i n d i c a t e d t h a t so m u c h damage '4 
was b e i n g done i n F u l t o n a n d o t h e r c o u n t i e s t h a t o u r M r . W e b s t e r was 
d i r e c t e d t o v i s i t t h e spo t . H e r e a c h e d K e w a n n a J u l y 3 a n d found 
t h a t t h e w o r m s h a d e n t i r e l y d i s a p p e a r e d . H e v i s i t e d t h e pr incipal '* 
field i n f e s t e d , w h i c h w a s a 25-acre r y e field, a n d f o u n d t h e c r o p a to ta l 
loss . T h e field was o n b o g g y l a n d a n d was g r o w i n g v e r y r a n k , a n d there , 
seemed n o d o u b t b u t t h a t t h i s w a s w h e r e t h e i n sec t o r i g i n a t e d . N o at
t e m p t w a s m a d e t o save t h i s field, b u t a l l e n e r g y w a s s p e n t t o p reven t 
t h e w o r m f r o m m i g r a t i n g t o o the r s b y d i t c h i n g a n d flooding t h e ditches. 
C a t t l e w e r e a lso d r i v e n b a c k a n d f o r t h t o t r a m p l e u p o n t h e worms . 
V e r y f e w h e a l t h y pupae w e r e f o u n d , b u t m a n y T a c h i n i d p u p a r i a . 

DOINGS OF AGROTIS CUPIDISS1MA. 

In the early spring of this year aud just as the buds upon grape-vines 
h a d e x p a n d e d t h e r e a p p e a r e d n u m e r o u s e x a m p l e s o f h a l f g r o w n larvae 
o f w h a t a f t e r w a r d s y i e l d e d t h e Noctua (Agrotis) cupidissima Grote . 
These larvae w e r e i n i m m e n s e n u m b e r s , c a u s i n g t h e loss o f t h e first v i n t 
age i n some v i n e s , w h i l e i n o t h e r s t h e v i n e s w e r e k e p t a l i v e o n l y b y 
t h e b r e a k i n g f o r t h o f l a t e n t buds . T h i s c o n d i t i o n o f t h i n g s occurred 
o v e r w i d e - s p r e a d areas i n d i f f e r e n t p a r t s o f t h e S t a t e as f a r a p a r t as 
N a p a V a l l e y a n d T u l a r e . 

V i s i t a t i o n s o f t h i s k i n d o f c a t e r p i l l a r h a d n o t b e e n o b s e r v e d before 
a n d i t w a s c h r o n i c l e d as a n e w p e s t o f t h e g r a p e - v i n e . I v i s i t e d the 
a f f l i c t e d d i s t r i c t o f N a p a C o u n t y a n d f o u n d some f e w larvae o f Plusia 
calif arnica a n d a lso some M a m e s t r a - l i k e larvae l i k e w i s e f e e d i n g u p o n t h e 
v i n e s . I r e c e i v e d m a n y l e t t e r s a n d c o n s i g n m e n t s o f w o r m s ; t h e per
sons s e n d i n g a l w a y s a s k e d f o r r emed ies . A s A g r o t i s , P l u s i a , a n d 
M a m e s t r a larvae d o n o t o r d i n a r i l y select t h e g r a p e - v i n e as f o o d , I con
c l u d e d t h e r e m u s t be a n u n u s u a l cause. I t h i n k t h e cause t o b e t h i s : 
^The r a i n f a l l o f t h i s season w a s m u c h p r o l o n g e d ; t h e weeds g r e w r a n k , 

x 
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>ding a n d h a r b o r i n g a n u n u s u a l n u m b e r o f N o c t u i d larvae, a n d w h e n 
) w i n g became p r a c t i c a b l e t h e w o r m s w e r e a l r e a d y o f l a r g e s ize ; t h e 
y w i n g d e s t r o y e d t h e i r f o o d p l a n t s so t h a t t h e larvae h a d n o choice b u t 
f a l l u p o n t h e g r ape -v ine s o r p e r i s h , b u t t h e y p r o v e d themse lves e q u a l 
t h e c h a n g e o f p a b u l u m . 
T h e r e m e d y u n d e r l i k e c o n d i t i o n s s h o u l d b e e a r l i e r p l o w i n g , b u t i f 
l t i v a t i o n i s r e t a r d e d b y l a t e r a i n s t h e n p l o w i n g s h o u l d be d e f e r r e d 
11 l a t e r t o a l l o w t h e b r o o d s o f c a t e r p i l l a r s t o p u p a t e . — J . J . E i v e r s . 

THE DISAPPEARANCE OP ICERYA IN NEW ZEALAND. 
• 

M r . E . A l l a n W i g h t , w h o seems t o h a v e k e p t t r a c k o f t h e I c e r y a i n 
sw Z e a l a n d b e t t e r t h a n a n y one else, i n a r e c e n t l e t t e r g i v e s t h e f o l 
d i n g i n t e r e s t i n g f a c t s c o n c e r n i n g t h e d i s a p p e a r a n c e o f t h i s pes t , 
t ropos t o a r e c e n t l y p u b l i s h e d s t a t e m e n t o f M r . M a s k e l l ' s t o t h e e f f ec t 
a t I c e r y a w a s p r e s e n t i n G r a f t o n E o a d V a l l e y s i x y e a r s a g o : 

The Iceryae, were not only i n millions i n Grafton Road Valley, as he describes six 
ira ago, but such was the case fourteen months ago. Yes, and also at Takapuna, 
nsonby, New Market, Waikomit i , Wairoa South, and several other places, where Mr. 
askell never saw them at a l l . These beetles have sprung up suddenly, and the work 
ey have done is positively incredible. I n March, 1868, I passed through Auckland 
go to Whangarei, i n the north, to advise people on the Icerya question ( i t had 
oken out there), and I found the pest white on everything i n and around the ci ty 
d for 20 miles i n several districts. I n February, 1889,1 was again i n Auckland and 
i t was gone! I found some, o f course, but only "here and there a one." D i d I 

t do wel l , then, to advise Mr . Koebele to go to Napier, where there was s t i l l a re
lating host o f the enemy ? Yes; and, believe me, i f you can only succeed in keeping 
jse beetles f rom your birds they w i l l clear the Icerya as the sun melts the snow 
im the mountain. Last March I visited the Wairoa South, where I saw the last of 
j rya hanging to the Acacia undulata twigs, w i t h ova sacs torn and empty, and I 
w thousands upon thousands of the l i t t l e C. Nova Zealandia i n imago pupa and 
rva form, but mostly i n the two first stages. My daughter, who lives there and 
I C inherits her father's love of nature, undertook to watch them for me, and she 
w reports tha t the Coleoptera are a l l gone out of sight, and no more Iceryae are 
yet to be seen. 

A PECULIARITY OF CERTAIN CADDIS-FLIES. 

Mr. K. Flach, in the Wiener Entomologische Zeitung for June 25, men-
m s t h e f a c t t h a t a m o n g t h e species o f t h e gene ra Aderces, Asta-
pteryoc a n d e s p e c i a l l y Neuglenes, spec imens occur p r o v i d e d w i t h w i n g s 
i d l a r g e b l a c k eyes, w h i l e o t h e r s a re f o u n d i n w h i c h these o r g a n s a i e 
d i m e n t a r y o r e n t i r e l y w a n t i n g . S e v e r a l e x p l a n a t i o n s o f t h i s pecu l i a r -
f h a v e been a d v a n c e d . G i l l m e i s t e r a n d E r i c h s o n cons ide red t h e f o r m s 
d i s t i n c t species. M a t t h e w s c o n s i d e r e d those p r o v i d e d w i t h eyes as 

males a n d t h e b l i n d ones as ma les . E e i t t e r i n s i s t e d t h a t , i n c o n f o r m -
j w i t h a l l k n o w n a n a l o g o u s cases, t h e b l i n d ones a re t h e f e m a l e s a n d 
ose w i t h eyes t h e ma le s . F l a c h ' s i n v e s t i g a t i o n s h a v e , h o w e v e r , 
o v e n w i t h o u t a d o u b t t h e r a t h e r s u r p r i s i n g f a c t t h a t sexes occur i n 
t h f o r m s i n d i c a t i n g t h e ex i s t ence o f a l t e r n a t i n g gene ra t ions , t h e b l i n d 
cm b e i n g s t a t i o n a r y w h i l e those p r o v i d e d w i t h eyes a n d w i n g s a re 
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migratory. He found Neuglenes apterus at different times in decaying 
p o p l a r s , w i t h o u t b e i n g ab le t o e x p l a i n h o w i t w a s poss ib le f o r t h e m 
t o g e t t o such s i t u a t i o n s o n accoun t o f t h e i r feebleness a n d a w k w a r d n e s s 
a n d t h e d rynes s o f t h e a i r . T h e d i s t r i b u t i o n o f t h e species, h o w e v e r ? 

o v e r t h e w h o l e o f E u r o p e p o i n t s w i t h c e r t a i n t y t o a g r e a t e r a g i l i t y t h a n 
t h e b l i n d a n d w i n g l e s s f o r m c o u l d p o s s i b l y h a v e . I u t h e same w a y 
F l a c h h a d n o t been ab l e t o e x p l a i n t h e w i d e d i s t r i b u t i o n i n t h e E a s t o f 
t h e b l i n d Pteliolum oedipus u n t i l t h e m y s t e r y w a s s o l v e d b y t h e discov
e r y o f a f e m a l e w i t h w e l l - d e v e l o p e d eyes a n d w i n g s a m o n g seventy 
specimens o f t h e d e g r a d e d f o r m f r o m t h e Caucasus . H e conc ludes t h a t 
as f o r m s w i t h eyes as a r u l e appear t o b e m u c h scarcer t h a n t h e b l i n d 
ones i t w o u l d be a v e r y i n t e r e s t i n g i n v e s t i g a t i o n t o e n d e a v o r t o decide 
t o w h a t p a r t i c u l a r c o n d i t i o n s o f t h e i r m o d e o f l i f e t h e c h a n g e i s due 
( l i g h t o r d rynes s ) , o r , h a v e such changes t a k e n p lace a t c y c l i c i n t e rva l s? 

CATERPILLARS STOPPING TRAINS. 

U n d e r t h i s c a p t i o n w e p r i n t e d i n N o . 1, V o l . I , page 30, a u occurrence 
i n S o u t h C a r o l i n a , w h i c h t u r n e d o u t o n i n v e s t i g a t i o n t o be a g r ea t ex
a g g e r a t i o n . 

O n J u n e 29 o f t h e p r e s e n t y e a r w e r e c e i v e d a l e t t e r f r o m M r . S t a r k 
W e b s t e r , o f M a t t a w a m k e a g , M e . , i n c l o s i n g a c l i p p i n g f r o m t h e Upper 
River News o f M a y 25, d e t a i l i n g a v e r y s i m i l a r c i r c u m s t a n c e . M r . Web
s te r a lso s t a t e d t h a t i n t h e N o r t h e r n P e n o b s c o t r e g i o n t h e same w o r m de
f o l i a t e d mos t o f t h e o r c h a r d s a n d a l l o f t h e p o p l a r s , l e a v i n g t h e m as bare 
as i n m i d - w i n t e r . H e also n o t e d t h a t m a n y o f t h e cocoons s p u n i n the 
l a t t e r p a r t o f J u n e c o n t a i n e d a l a r g e w h i t e m a g g o t . A subsequen t le t -
t e r , d a t e d J u l y 6, w a s a c c o m p a n i e d b y spec imens i n w h i c h i t was seen 
t h a t t h e insec t t h e y c o n t a i n e d was t h e T e n t C a t e r p i l l a r o f t h e Fo res t 
(Clisiocampa sylvatica), a n d M r . W e b s t e r w r o t e f u r t h e r t h a t t h e y seemed 
t o p r e f e r P o p l a r , a n d also f e d u p o n O a k a n d C h e r r y , a n d a f t e r a l l these 
are s t r i p p e d t h e y a t t a c k t h e E l m , G r a y B i r c h , W i l l o w , B o c k M a p l e , and 
some o t h e r t rees . 

I n t h e first v o l u m e o f t h e American Entomologist, p a g e 210, t h e oc
cu r rence o f t h i s same species u p o n a r a i l r o a d t r a c k i n g r e a t number s 
was r e c o r d e d . 

T h e n e w s p a p e r c l i p p i n g w h i c h M r . W e b s t e r s en t i s h e r e r e p r i n t e d 
w i t h i t s head- l ines , a l t h o u g h f o r t h e sake o f b r e v i t y w e d o n o t use the 
same d i s p l a y . 

The grand march of the caterpillars.—They blockade a t ra in on the Canadian Pa
cif ic—Freight locomotives and railroad men powerless.—Mosquitoes j o i n i n the 
raid and do bloody work.—Additional motive power and sand effect their release. 
The first freight t ra in run i n connection w i t h the Bangor and Piscataquis over the 

Canadian Pacific met w i t h a novel and what at one time threatened to be a serious 
as well as a laughable mishap Sunday. Our managing editor was i n i t . A t a point 
a few miles f rom Sebois, on the Canadian road, the Messrs. Pierce Brothers, of Mi lo , 
had collected 1,500 ship knees, and Superintendent Van Zile sent down a b ig engine 
and eleven flats to draw them up to Brownville crossing. 

They were loaded, and the return t r i p of 15 miles was begun, which occupied ten 
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hours. When the t ra in had proceeded a few miles, and when i t was on a short grade, i t 
was brought to a standstill by an army of small, gray caterpillars, greasing the track 
and driving-wheels to such an extent as to almost entirely suspend f r ic t ion between 
the rails and the driving-wheels. I n some places they were half an inch th ick , and 
the army stretched out 11 miles. 

The night previous, as the time-keeper, who had about 20 miles to cover, was work
ing homeward on his jigger, or railroad velocipede, he encountered the advance 
guard, and for hal f a mile pushed his machine along the r a i l by hand. 

Section men undertook to sweep them off w i t h alder bushes, but the slight touch of 
the twigs would crush them and lubricate the rails, and the mass formed l ike dough 
upon the driving-wheels. 

The train i n going down passed through these and others, but the big collection 
came during the forenoon and while the knees were being loaded. Of course, sand 
was used, but i t d id not avai l much, and Superintendent Van Zile was wired, and he 
ordered out another locomotive f rom Sebois. 

On her arrival there began a series of charges at that grade, which now had been 
l iberal ly sprinkled w i t h sand, but the animal l i fe -was so thick that various attempts 
were unsuccessful, and i t was not u n t i l late at night and the sun had gone down that 
the creeping things desisted i n their march. 

W i t h these there had com% clouds of mosquitoes, and they very materially aided 
the other insects by pitching most vigorously into the men, seemingly drawing 
blood f rom a l l nationalities alike, and the sight of a sweating, swearing railroad 
laborer, f rant ica l ly brandishing alder boughs over his head w i t h one hand, while 
w i t h the other he scraped caterpillars, was laughable i n the extreme. 

The matter has at once engaged the attention of Superintendent Van Zile, who is 
t r y ing to f ind out from the encyclopedia how long the march of these Maine hosts 
continues, and i t is quite l ikely that the road alongside this section w i l l be ditched 
and flooded w i t h running water. Nothing l ike i t was ever known hereabouts be
fore, but then sunlight was never before let into the wilds of Maine as the Cana
dian road has let i t i n , and there may be unknown difficulties to come consequent 
upon i t . 

LOCUSTS I N A L G E R I A . 

The French. Government has lately been seriously occupied with the 
q u e s t i o n o f L o c u s t r avages i n A l g e r i a , w h i l e t h e A l g e r i a n s h a v e been 
d o i n g t h e bes t t h e y k n o w h o w t o d e f e n d themse lves a g a i n s t t h e p l a g u e . 
T h a t t h e y a re y e t u n f a m i l i a r w i t h some o f o u r A m e r i c a n m e t h o d s is 
s h o w n b y t h e f o l l o w i n g a b s t r a c t o f a c o m m u n i c a t i o n f r o m C o n s t a n t i n e , 
A l g e r i a , d a t e d J u n e 14, t o t h e P a r i s Petit Journal o f J u n e 19. 

T h e A l g e r i a n s l e v i e d a t a x o f 4,000,000 f r a n c s t o c a r r y o n t h e Avar 
a g a i n s t these L o c u s t s , b u t u n f o r t u n a t e l y t h i s s u b s i d y w a s o n l y a v a i l 
a b l e a t t h e t i m e w h e n t h e L o c u s t s , h a v i n g passed t h e i r l a s t s tage o f de
v e l o p m e n t , d i e a f t e r l a y i n g t h e i r eggs a n d s t o c k i n g t h e c o u n t r y f o r an
o t h e r y e a r . 

T h e A l g e r i a n s h a d o f f e r e d p a y f o r t h e c o l l e c t i n g o f L o c u s t eggs. T h e 
p r i c e g i v e n w a s s m a l l (75 cen t imes p e r deca l i t e r ) , ' b u t t h e 14,000,000 de
ca l i t e r s w h i c h w e r e c o l l e c t e d a n d d e s t r o y e d w e r e b u t a f r a c t i o n o f w h a t 
r e m a i n e d . 

T h e h a t c h i n g o f t h e r e m a i n i n g eggs , b e i n g r e t a r d e d b y v i o l e n t r a i n s , 
d i d n o t t a k e p l a c e b e f o r e t h e e n d o f A p r i l l a s t . A s soon as t h e f i r s t 
b a t c h i n g o c c u r r e d v i g o r o u s measures o f defense were t a k e n b y b e a t i u g 
t h e g r o u n d w i t h b ranches o f t r ees i n l ea f . 
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W h e n t h e L o c u s t s h a v e h a t c h e d i n s u c h l a r g e q u a n t i t i e s t h a t t h e fo rce 
o f m e n a t h a n d is n o t s u f f i c i e n t t o d e s t r o y t h e m i m m e d i a t e l y a f t e r - h a t c h -
i n g , t h i s b e a t i n g i s no l o n g e r e m p l o y e d . T h e Melhafa m u s t t h e n be 
used. T h i s cons is t s o f a c l o t h 5 b y 2 me te r s , w h i c h i s set o n e n d per
p e n d i c u l a r l y u p o n t h e g r o u n d , a n d f o l d e d a t a n o b t u s e a n g l e j t h e Lo-
cus t s a re t h e n d r i v e n i n t o t h i s c l o t h , w h i c h i s t h e n f o l d e d o v e r t h e m , 
w h e n t h e y a re c ru shed , t h r o w n i n t o p i t s , a n d c o v e r e d w i t h q u i c k - l i m e . 

A l a s t means o f defense, t h e C y p r i o t e m a c h i n e ( o f w h i c h w e have no 
d e s c r i p t i o n ) i s e m p l o y e d w h e n t h e t w o f o r m e r m e t h o d s f a i l . Locusts 
w h i c h escape f r o m t h i s m a c h i n e h a v e been flying i n s u c h c o m p a c t masses 
as t o obscure t h e s u n l i g h t , g e n e r a l l y flying b e f o r e t h e w i n d . 

A l l a b l e - b o d i e d m e n o f a n y n a t i o n a l i t y , f r o m t h e ages o f 18 t o 55, 
h a v e been p ressed i n t o serv ice . E v e n t h e a r m y o f A l g e r i a , i n c l u d i n g 
t h e t r o o p s i n A l g e r a n d O r a n , w e r e sen t t o t h e h a t c h i n g p o i n t s . The 
A l g e r i a n s s u b m i t t o t h i s r e q u i s i t i o n w i l l i n g l y a n d w i t h o u t compla in t .— 
C. V - E . 

T H E N E W C A T T L E - F L Y OR HORN F L Y . 

Many notes have appeared in the papers during the last summer and 
t h e p r e s e n t s u m m e r c o n c e r n i n g a n e w p e s t w h i c h i s w o r r y i n g ca t t l e i n 
P e n n s y l v a n i a , N e w J e r s e y , D e l a w a r e , M a r y l a n d , a n d n o r t h e r n V i r 
g i n i a . I t i s a s m a l l fly h a l f t h e size o f a house fly, w h i c h set t les i n 
g r e a t n u m b e r s a r o u n d t h e base o f t h e h o r n s a n d o n o t h e r p o r t i o n s of 
t h e b o d y w h e r e i t c a n n o t b e r e a c h e d b y e i t h e r t h e t a i l o r t h e head of 
t h e a n i m a l . I t sucks a m o d e r a t e a m o u n t o f b l o o d , r educes t h e condi
t i o n o f t h e c a t t l e , a n d lessens t h e y i e l d o f m i l k b y f r o m o n e - t h i r d to 
one-ha l f . I t ha s b e e n n a m e d b y D r . W i l l i s t o n Hcematobia cornicola. 
W e a re i n v e s t i g a t i n g i t s V i r g i n i a a n d M a r y l a n d occur rences , a n d have 
succeeded i n t r a c i n g i t s l i f e h i s t o r y . W e find t h a t t h e fly l a y s i t s eggs, 
u s u a l l y a t n i g h t , i n f r e s h l y d r o p p e d c o w d u n g , a n d t h a t f o r t h e devel
o p m e n t f r o m t h e e g g t h r o u g h t h e m a g g o t s t age t o t h e p e r f e c t fly a 
space o f o n l y t w e l v e d a y s i s necessary . T h i s r a p i d i t y o f r ep roduc t i on 
accoun t s f o r t h e w o n d e r f u l n u m b e r s i n w h i c h these flies appear , a n d i t 
f o l l o w s w i t h r easonab le c e r t a i n t y t h a t t h o r o u g h l y l i m i n g t h e d u n g i n 
p laces w r he re t h e c a t t l e p r e f e r a b l y s t a n d a t n i g h t w i l l k i l l o f f many 
larvae a n d g r e a t l y lessen t h e n u m b e r s o f t h e flies. 

O n l a r g e s t o c k f a r m s l i t t l e else c a n b e d o n e , b u t a p p l i c a t i o n s m a y be 
m a d e t o m i l c h c o w s a n d v a l u a b l e a n i m a l s w h i c h w i l l k e e p t h e flies 
a w a y . T h e a p p l i c a t i o n s m a y be (1) fish-oil a n d p i n e t a r w i t h a l i t t l e 
s u l p h u r a d d e d j (2) t o b a c c o d u s t , w h e n t h e s k i n i s n o t b r o k e n ; (3) ta l 
l o w a n d a s m a l l a m o u n t o f c a r b o l i c a c i d . T h e l a t t e r a p p l i c a t i o n wUJ 
also h a v e a h e a l i n g e f f e c t w h e r e sores h a v e f o r m e d . 

W e e x p e c t t o p u b l i s h a f u l l a n d i l l u s t r a t e d a c c o u n t o f t h i s i n s e c t at 
t h e close o f t h e season. 
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S P E C I A L NOTES. 

Insect Pests in East India.—We have just received through the kind
ness o f M r . E . C. Cotes , o f t h e I n d i a n M u s e u m , C a l c u t t a , a v e r y i n t e r -
e s t i u g paper , e n t i t l e d " N o t e s o n I n d i a n I n s e c t Pests ," w h i c h f o r m s N o . 
L o f V o l . I o f t h e " I n d i a n M u s e u m N o t e s , " p u b l i s h e d b y t h e t rus tees o f 
t h e m u s e u m a n d b y t h e a u t h o r i t y o f t h e r evenue a n d a g r i c u l t u r a l 
d e p a r t m e n t o f t h e G o v e r n m e n t o f I n d i a . T h i s p u b l i c a t i o n i s t o t a k e 
t h e p l ace o f " N o t e s o n E c o n o m i c E n t o m o l o g y , " o f w h i c h t w o n u m b e r s 
h a v e appea red . T h e p re sen t n u m b e r i s d i v i d e d i n t o t h r e e p a r t s ; t h e 
first p a r t c o n t a i n s " N o t e s o n R h y n c h o t a , " b y M r . E . T . A t k i n s o n , a n d 
i n c l u d e s s h o r t a r t i c l e s u p o n t h e R i c e Sapper (Leptocorisa acuta), a n 
i n sec t w h i c h c o n s i d e r a b l y i n j u r e s t h e a u t u m n r i c e b y s e t t l i n g u p o n i t 
w h e n i t i s m i l k y a n d s u c k i n g o u t t h e j u i c e , l e a v i n g t h e h u s k d r y ; as 
m a n y as 6 t o 10 o f t h e insec ts h a v e been seen u p o n a s i ng l e ea r ; t h e 
C h o r a - p o k a ( p r o b a b l y Carbula biguttata), an insec t w h i c h appears i n 
v a s t n u m b e r s w h e n t h e s e samum c r o p is g a t h e r e d a u d s t a c k e d on t h e 
t h r e s h i n g floor a n d eats o u t t h e k e r n e l o f t h e seed, l e a v i n g o n l y t h e 
h u s k ; t h e G r e e n B u g (Nezara viridula), w h i c h occurs u p o n p o t a t o 
h a l m s ; a lso seve ra l species o f Capsidw, Jassidw, Aphidai, a n d Coccidw. 
A n e w species o f Gerataphis a n d a n e w species o f Pemphigus a re men
t i o n e d as f e e d i n g u p o n C i n c h o n a . T h e second p a r t i s b y M r . L . de 
N i c e > i l l e , a n d t r e a t s o f a B u t t e r f l y i n j u r i o u s t o R ice a n d t h e C e y l o n 
c a r d a m o m pes t . T h e b u t t e r f l y i s Saustus gremius, a n d t h e larvae f e e d 
u p o n t h e leaves o f - r i ce . T h e c a r d a m o m pes t is Lamphides eJpis, t h e 
l a r v a o f w h i c h bores c i r c u l a r holes i n t o t h e capsules a n d des t roys t h e 
contents .* T h e d a m a g e done b y t h i s l a t t e r pes t i s somet imes as g r e a t 
as 80 t o 90 p e r cen t , t o y o u n g p l a n t a t i o n s . B e t w e e n f r o m 5 t o 10 p e r 
cen t , o f t h e f r u i t capsules a re p e r f o r a t e d . 

I n t h e t h i r d p a r t M r . E . C . Cotes g i v e s us f u r t h e r notes o n t h e 
W h e a t a n d R i c e W e e v i l , o n t h e Sugar-cane B o r e r - m o t h (Chilo saccha-
ralis), t h e S o r g h u m b o r e r (species n o t d e t e r m i n e d ) , a c a t e r p i l l a r i n 
ju r ious^ t o tea , c u t - w o r m s , a m o t h i n j u r i n g a c u l t i v a t e d t i m b e r t r e e 
k n o w n as Cedrela toona, C l o t h e s m o t h s , Eispa amescens i n j u r i n g r i c e , a 
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species o f Tomicus w h i c h bores i n t h e M a k a i t r e e (Shorea assamica), a 
b a m b o o bo re r , t h e L e a t h e r B e e t l e (Dermestes vulpinus), w h i c h i s men
t i o n e d as d a m a g i n g s i l k - w o r m cocoons, f u r t h e r no tes o n insec t i c ides , 
s h o r t no tes o n misce l laneous i n sec t pests , a n d e x t r a c t s f r o m corre

spondence. 
A m o n g t h e s h o r t notes o n misce l l aneous insec ts w e m a y m e n t i o n 

as o f especia l i n t e r e s t t h e d a m a g e d o n e b y Heliothis armigera t o the 
p o p p y c r o p i n P a t n a a n d A r r a h , t h e occu r r ence o f a b a g w o r m upon 
t e a bushes , t h e d a m a g e done t o t h e ca s to r -o i l p l a n t b y t h e l a r v a o f a 
n o c t u i d m o t h k n o w n as Achcea melicerte, t h e d a m a g e d o n e t o j u t e 
c rops b y c a t e r p i l l a r s , t h e Spilarctia suffusa, t h e i n j u r y b y Tinea lucidella 
t o t h e h o r n s o f h o l l o w h o r n e d r u m i n a n t s , d a m a g e t o t h e l e a f c o v e r i n g 
o f o p i u m b a l l s b y Lasioderma testaceum, a species w h i c h also in ju res 
m a n i l l a a n d I n d i a n cheroo t s . M a n y o t h e r i n s e c t no tes o f considerable 
i n t e r e s t o c c u r a n d m a n y o f t h e m are a c c o m p a n i e d b y b o t h t h e i r I n d i a n 
names a n d p a r t i c u l a r s o f t h e p l a n t s w h i c h t h e y i n f e s t . T h e paper is 
i l l u s t r a t e d b y f o u r v e r y g o o d p l a t e s r e p r o d u c e d b y a pho to -e t ch ing 
process . 

The Lesser M i g r a t o r y Locust .—Since t h e d e s t r u c t i v e y e a r 1883, t h i s in 
sect has n o t done m u c h d a m a g e i n t h e i n t e r e s t i n g r e g i o n o f southern 
N e w H a m p s h i r e , w h i c h w e w r o t e u p a t some l e n g t h i n t h e A n n u a l Be
p o r t o f t h i s D e p a r t m e n t f o r t h a t year , b u t t h e p r e sen t season has 
b r o u g h t a n o t h e r o u t b r e a k , a n d i n J u l y w e sen t M r . M a r l a t t , o f th i s 
D i v i s i o n , i n t o t h e field t o l o o k i n t o t h e c o n d i t i o n o f a f f a i r s , t o advise 
w i t h t h e f a r m e r s c o n c e r n i n g remedies , a n d t o c o l l e c t f a c t s r e l a t i n g to 
t h e yea r s i n t e r v e n i n g b e t w e e n t h e p r e s e n t d a t e a n d 1883. W e p u b l i s h 
i n t h i s n u m b e r h i s r e p o r t o f h i s s h o r t i n v e s t i g a t i o n , a n d t h i s account 
w i l l b r i n g t h e h i s t o r y o f l o c u s t d a m a g e i n t h a t l o c a l i t y d o w n t b the 
p r e s e n t t i m e . 

N e w I n j u r y b y the Leather Beet le .—Mr. F . M . Jones , o f W i l m i n g t o n , 
has c a l l e d o u r a t t e n t i o n t o t h e d a m a g e d o n e b y t h i s i n s e c t i n m a n y o f 
t h e l a r g e e s t a b l i s h m e n t s o f t h a t c i t y t o g o a t - s k i n s u sed i n t h e prepara
t i o n o f morocco lea ther . M r . Jones has p r e p a r e d a s h o r t a r t i c l e a t our 
r eques t , w h i c h w e p u b l i s h i n t h i s n u m b e r . 

The Off ic ia l Associat ion of Economic E n t o m o l o g i s t s . — W e p r i n t under 
t h e h e a d o f g e n e r a l no tes t h e c o n s t i t u t i o n o f t h i s n e w o r g a n i z a t i o n , to
g e t h e r w i t h t h e l i s t s o f o f f i ce r s a n d c h a r t e r m e m b e r s . T h e n e x t meet
i n g w i l l soon be h e l d , a n d w e w o u l d u r g e a l l e c o n o m i c en tomolog i s t s^ 
t o r e a d t h e c o n s t i t u t i o n c a r e f u l l y , a n d , i f t h e y f e e l t h e m s e l v e s i n s y m 
p a t h y w i t h t h e A s s o c i a t i o n , t o s e n d t h e i r c r e d e n t i a l s a n d names t o t h e 
s ec r e t a ry , P r o f . J . B . S m i t h , a t N e w B r u n s w i c k , N . J . T h a t t h i s asso-
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c i a t i o n w i l l h a v e a s u c c e s s f u l f u t u r e a n d t h a t i t w i l l a c c o m p l i s h t h e 
r e s u l t s a n t i c i p a t e d c a n h a r d l y be d o u b t e d . T h e g r e a t e s t e n t h u s i a s m 
was e x h i b i t e d a t t h e m e e t i n g , a n d e v e r y l e t t e r r ece ived c a r r i e d w i t h i t 
t h e e x p r e s s i o n o f w a r m a p p r o v a l . 

D E R M E S T E S V U L P I N U S I N GOAT SKINS. 

By FRANK M. JONES, Wilmington, Del. 

FIG. 7.—Dermestes vulpinus: a, egg; 6, c, larva, lateral and dorsal view; h, pupa, ventral view; 
k, beetle—enlarged; d, dorsal view of one of the middle joints of larva denuded to show spines and 
tubercles; i, ventral view of tip of abdomen in <f beetle; e, head of larva;/, left maxilla of same, with 
palpus; g, labium of same, with palpi—enlarged. (After Riley.) 

Mr. James Fletcher, in his address before the Entomological Society 
o f O n t a r i o , i n O c t o b e r l as t , d i v i d e d i n j u r i o u s insects i n t o t h ree classes— 
first, second, a n d t h i r d class pes t s—" a c c o r d i n g t o t h e a m o u n t o f i n j u r y 
t h e y are a n s w e r a b l e f o r " ; a n d t h e insec t u n d e r c o n s i d e r a t i o n , t h e 
l e a t h e r bee t le , Dermestes vulpinus, be longs t o t h e second o f these classes; 
f o r , w h i l e i t i s a l w a y s t o be f o u n d , t h r o u g h o u t t h e s u m m e r m o n t h s , i n 
t h e b a l e d goa t - sk ins s t o r e d i n t h e ware - rooms o f t h e i m p o r t e r s a n d 
morocco m a n u f a c t u r e r s i n v a r i o u s p a r t s o f t h e c o u n t r y , i t i s o n l y occa
s i o n a l l y t h a t i t occurs i n s u f f i c i e n t n u m b e r s t o d o a n y g r e a t a m o u n t o f 
i n j u r y . T h e larvae are u s u a l l y mos t a b u n d a n t u p o n the h a i r s ide o f t h e 
sk ins , b u t a n e x a m i n a t i o n o f s k i n s w h i c h have been d a m a g e d b y t h e m 
p roves t h a t t h e y o f t e n commence t h e i r a t t a c k on t h e flesh s ide. W h e n 
t h e y occur i n l a r g e n u m b e r s , a n d w h e n n o a t t e m p t i s made t o c h e c k 
t h e i r r avages , t h e s k i n s are q u i c k l y ea ten i n t o holes, r e n d e r i n g t h e m 
a l m o s t w o r t h l e s s . T h e p u p a i s n o t inc losed i n a n y cocoon, b u t l i e s 
loose ly i n t h e h a i r o r i n a f o l d i n t h e s k i n ; a n d i t i s a c o m m o n s i g h t t o 
see larvae o f v a r i o u s ages, pupae, a n d t h e p e r f e c t insects i n h a b i t i n g t h e 
same s k i n . 

S k i n s w h i c h a re n a t u r a l l y o f a g reasy n a t u r e , such as t h e K a s s a n 
( f r o m Euss i a ) a n d t h e A n g o r a s k i n s , appea r t o be mos t l i a b l e t o a t t a c k ; 
a n d h e a v i l y s a l t ed s k i n s , s u c h as t h e M o c h a s ( A r a b i a n ) , a re c o m p a r a -
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tively free from the pest; but even the poison-cured skins are not en
t i r e l y e x e m p t . T a m p i c o ( M e x i 
can) s k i n s a re some t imes v e r y 
b a d l y d a m a g e d b y t h i s insec t , 
w h i c h m u s t n o w b e v e r y w i d e l y 
d i s t r i b u t e d ; f o r w h e t h e r the 
s k i n s come f r o m R u s s i a o r Cape 
T o w n , T u r k e y o r M e x i c o , A r a b i a 
o r S o u t h A m e r i c a , t h e same 
species o f insec ts i s f o u n d i n 
t h e m a l l . 

I t i s s a id t h a t fifteen o r t w e u t y 
yea r s ago t h i s insec t was much 
m o r e i n j u r i o u s t h a n n o w ; bu t 
t h i s i s p r o b a b l y d u e t o t h e fac t 
t h a t , t h e d e m a n d b e i n g much 
grea te r , t h e s k i n s a re used up 
m u c h f a s t e r , a n d t h e insects do 
n o t h a v e t i m e t o m u l t i p l y t o any 
g r e a t e x t e n t . T h e o n l y method 
e m p l o y e d t o d e s t r o y t h e m is to 
bea t o r shake each s k i n sepa
r a t e l y a n d c r u s h t h e insects wh ich 
f a l l t o t h e floor; b u t w h e r e there 
are t h o u s a n d s o f s k i n s t h i s is a 
t e d i o u s process, a n d is p robab ly 
o n l y a t e m p o r a r y check , as maDy 
insec ts a re u n d o u b t e d l y l e f t i n 
t h e s k i n s . P l a c i n g t h e bales i n 
a close c o m p a r t m e n t a n d k i l l i n g 
t h e insec ts b y means o f vapor 
o f b i s u l p h i d e o f c a r b o n , or by 
b u r n i n g s u l p h u r , has been pro
p o s e d ; b u t t h e p r a c t i c a l value 

FIG. 8.—Goat-skin damaged by leather-beetle— 
nat. size. (Original.) 

o f these m e t h o d s has n o t b e e n t e s t ed . 

T H E J A P A N E S E P E A C H F R U I T - W O R M . 

In the August (1888) number of Insect Life we published some cor
respondence b e t w e e n t h e R e v . W . J . H o l l a n d , w h o w a s t h e n s e r v i n g as 
n a t u r a l i s t t o t h e U . S. Eclipse e x p e d i t i o n , a n d t h e U n i t e d S t a t e s m i n i s 
t e r t o J a p a n a n d t h e C o m m i s s i o n e r o f A g r i c u l t u r e , r e l a t i v e t o t h e rav
ages o f a w o r m w h i c h damages t h e p e a c h c r o p o f J a p a n . T h o s e w h o 
r e a d t h i s cor respondence w i l l r e c o l l e c t t h a t w e s u g g e s t e d t h r o u g h C o m 
miss ione r C o l m a n t h a t t h e m a t t e r be r e f e r r e d t o P r o f . C . S a s a k i , o f t h e 
A g r i c u l t u r a l a n d D e n d r o l o g i c a l Co l l ege a t T o k i o , a n d t h a t P r o f e s s o r 
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S a s a k i be d i r e c t e d t o m a k e a f u l l r e p o r t c o n c e r n i n g t h i s insec t . I t 
seems t h a t t h i s s u g g e s t i o n was a d o p t e d , a n d t h a t P r o f e s s o r Sasak i was 
i n s t r u c t e d b y C o u n t O k u m a , t h e Japanese m i n i s t e r f o r f o r e i g n a f f a i r s , 
t o p r e p a r e t h e r e p o r t , w h i c h he d i d w i t h h i s c u s t o m a r y care. T h e re
p o r t w a s s u b m i t t e d t o t h e Sec re t a ry o f A g r i c u l t u r e t h r o u g h t h e U n i t e d 
S ta tes m i n i s t e r t o J a p a n a n d t h e S e c r e t a r y o f S t a t e d u r i n g J u l y . M e a n 
t i m e w e sen t t o P r o f e s s o r Sasak i f o r spec imens o f t h e insec t , w h i c h have 
n o t y e t a r r i v e d , b u t u p o n t h e i r r e c e i p t w e s h a l l r ep roduce some o f h i s 
figures a n d g i v e t h e in sec t a d e f i n i t e name , a n d s h a l l p u b l i s h h i s some
w h a t e l a b o r a t e accoun t i n f u l l . M e a n t i m e , h o w e v e r , t h e m a t t e r is o f 
so m u c h i n t e r e s t t o t h e f r u i t - g r o w e r s o f t h e P a c i f i c coast t h a t we sub
m i t a s h o r t a b s t r a c t . 

T h e m o t h , a c c o r d i n g t o P ro fe s so r Sasak i ( and j u d g i n g f r o m h i s fig
u res he i s c o r r e c t ) i s a species o f Garpocapsa v e r y c losely a l l i e d t o o u r 
C o d l i n g M o t h , a n d hence i t i s c a l l e d b y Professor Sasak i " a n e w Cod
l i n g M o t h i n j u r i o u s t o t h e Peach ." T h e peach c rop is v e r y l a r g e i n 
J a p a n , a n d d u r i n g some seasons more t h a n 90 per cent , o f t h e f r u i t is 
i n j u r e d b y t h i s insec t . N o t i n f r e q u e n t l y m o r e t h a n one l a r v a are 
f o u n d i n a s i n g l e peach. N o means h a v e been h e r e t o f o r e sugges ted f o r 
t h e p r o t e c t i o n o f t h e c r o p . P ro fesso r Sasaki 's s tud ies were b e g u n i n 
A p r i l 1 , 1888, a n d c o n c l u d e d i n M a y , 1889. T h e m o t h appears t w i c e 
i n t h e year , v i z , i n J u n e a n d i n A u g u s t , a l t h o u g h c e r t a i n i n d i v i d u a l s 
o f t h e first b r o o d are d e l a y e d u n t i l J u l y a n d o the r s o f t be second b r o o d 
u n t i l Sep t ember . T h e y h i d e i n t h e d a y - t i m e a n d a t t w i l i g h t fly a b o u t 
t h e t rees . T h e eggs a re depos i t ed s i n g l y o n t h e apex o f t h e f r u i t o r 
a l o n g t h e s u t u r e p a s s i n g f r o m t h e apex t o w a r d t h e base. U s u a l l y one 
o r t w o , b u t some t imes m o r e , eggs are depos i t ed i n a s i n g l e f r u i t . T h e 
eggs a re s p h e r i c a l i n f o r m , m e a s u r i n g o n e - h a l f m i l l i m e t e r i n d i ame te r . 
T h e y a re y e l l o w i n co lor . T h e y h a t c h i n a f e w days , a n d t h e l a r v a 
m o l t s f o u r t i m e s . U p o n first h a t c h i n g i t c r a w l s a c t i v e l y a b o u t i n 
search o f a s u i t a b l e spo t a t w h i c h t o en t e r t h e f r u i t ; i t t h e n g n a w s i t s 
w a y i n , t u r n s i t s h e a d t o w a r d s t h e o p e n i n g a n d closes i t w i t h s i l k , some
t i m e s p u s h i n g i t s e x c r e m e n t ou t s ide . I t t h e n b u r r o w s t o t h e s tone a n d 
makes a l a r g e e x c a v a t i o n a r o u n d i t . Occas iona l l y a l a r v a w i l l l eave 
one peach a n d en t e r ano the r . 

T h e f r u i t i s c o n t i n u o u s l y i n f e s t e d f r o m J u n e u n t i l Sep tember , those 
c o n t a i n i n g larva? r i p e n i n g e a r l y a n d d r o p p i n g o f f . I n f e s t e d f r u i t m a y 
be r ecogn ized i n t h e f o l l o w i n g w a y s : 

(1) I t becomes s o f t a n d m a y be c r u s h e d b y a s l i g h t p ressure o n ac
c o u n t o f t h e c e n t r a l e x c a v a t i o n . 

(2) I t has u s u a l l y a s m a l l c l u s t e r o f y e l l o w i s h - b r o w n e x c r e m e n t o n i t s 
surface . 

(3) I t bears i r r e g u l a r pa tches o f a g r e y i s h - y e l l o w or r e d d i s h - b l u e co lo r . 
T h e l a r v a a t t a i n s i t s f u l l g r o w t h i n f r o m t h r e e t o f o u r weeks a f t e r 

h a t c h i n g ; i t t h e n leaves t h e f r u i t a n d f a l l s t o t h e ' g r o u n d , i f t h e f r u i t 
has n o t a l r e a d y f a l l e n . 

T h e l a r v a en te r s t h e g r o u n d t o a d e p t h o f 1 o r 2 inches , w h e r e i t 
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makes a n o v a l cocoon o f l i g h t g r a y s i l k . T h e cocoon i s v e r y s t r o n g 
a n d elast ic . T h e l a r v a o f t h e first b r o o d r e m a i n s w i t h i n t h i s cocoon 
a b o u t a week a n d t h e n changes to p u p a , w h i l e t h e l a r v a o f t h e second 
b r o o d r e m a i n s w i t h i n t h e cocoon i n t h e l a r v a l s ta te t h r o u g h t h e w i n t e r 
a n d changes t o p u p a i n t h e m o u t h o f M a y . 

P ro fesso r Sasak i makes b u t one sugges t ion as t o remedies , a n d t h a t is 
t o g a t h e r t h e f a l l e n f r u i t e v e r y d a y a n d t o d ispose o f i t i n such a w a y . 
as t o des t roy t h e l a r v a . W e have a l r e a d y w r i t t e n h i m t h a t he w i l l un
q u e s t i o n a b l y find a g o o d r e m e d y i n t h e a p p l i c a t i o n o f a r sen ica l poisons 
f o r t h e first b r o o d . 

A R E P O R T O N T H E LESSER M I G R A T O R Y LOCUST. 

By C. L. MARLATT, Assistant. 

The following account of the recurrence in injurious numbers of the 
Lesser L o c u s t (Melanopus atlanis) t h e p r e sen t season i n t h e M e r r i m a o 
V a l l e y near F r a n k l i n , N . H . , m a y be cons ide red as s u p p l e m e n t a r y to 
t h e e x t e n d e d a r t i c l e i n t h e r e p o r t o f t h e U n i t e d S ta tes E n t o m o l o g i s t f o r 
1883, i n w h i c h a f u l l r e c o r d o f t h e ea r l i e r occur rence o f t h i s species i n 
n o r t h e r n N e w E n g l a n d (1743-1883) i s g i v e n ; i t s l i f e - h i s t o r y a n d habi ts , 
n a t u r a l enemies, a n d means a g a i n s t i t . 

A s s t a t e d i n t h e a r t i c l e c i t e d , P r o f e s s o r E i l e y v i s i t e d t h e in fes ted 
r e g i o n i n p e r s o n i n 1882 a n d 1883, a u d w i t h t h e a i d o f some o f h i s assist
an t s i n t r o d u c e d a n d e x p l a i n e d t o t h e f a r m e r s some o f t h e machines 
f o r c o l l e c t i n g a n d d e s t r o y i n g t h e locus t s s u c c e s s f u l l y used a g a i n s t the 
c losely a l l i e d b u t m o r e d e s t r u c t i v e E o c k y M o u n t a i n species. 

T h e v a l u e o f these app l i ances was i m m e d i a t e l y r ecogn i zed b y t h e i n 
t e l l i g e n t f a r m e r s o f t h e M e r r i m a c V a l l e y , a n d n u m b e r s o f t h e m were 
c o n s t r u c t e d a f t e r t h e p a t t e r n o f t h e one d e s c r i b e d o n p . 176 o f t h e re
p o r t f o r 1883 a n d figured P I . v n , 1 ; a n d w i t h t h e i n c e n t i v e o f a b o u n t y 
o f $ 1 pe r b u s h e l , g r a n t e d b y t h e S t a t e , t h e y w e r e u sed w i t h s u c h ef fec t 
aga in s t t h e locus t s i n t h e t w o yea r s f o l l o w i n g (1884 a n d 1885) t h a t no 
ser ious i n j u r y has , p r e v i o u s t o t h e p r e sen t season, beeu occas ioned b y 
t h e m since 1880. 

T o i l l u s t r a t e t h e success w h i c h a t t e n d e d t h e i r use, t h e s t a t e m e n t o f 
M r . G e o r g e B . M a t h e w s m a y be g i v e n , v i z , t h a t n o less t h a n 500 bush
els were c a u g h t a t t h e W e b s t e r p lace i n 1884, a m u c h less n u m b e r i n 
1885, s ince w h i c h t i m e t h e y h a v e o c c u r r e d i n b u t s m a l l n u m b e r s . 

A l e t t e r t o t h e e n t o m o l o g i s t f r o m M r . E . A . F e l l o w s , J u l y 3, 1889, 
q u o t e d b e l o w , a g a i n c a l l e d a t t e n t i o n t o a ser ious o u t b r e a k o f l o c u s t s i n 
t h e M e r r i m a c V a l l e y , near F r a n k l i n , N . H . , a n d b u t a f e w m i l e s above 
t h e r e g i o n u n u s u a l l y i n f e s t e d i n 1882 a n d 1883, a n d seemed t o w a r r a n t 
t h e i n v e s t i g a t i o n r e c o r d e d i n t h i s a r t i c l e . 
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To tbe ENTOMOLOGIST : 

D E A R S I K : My farm this season is infested wi th grasshoppers, the hay, oat, and 
rye, and part of vegetable crop, being nearly a complete failure. I find on many of 
the grasshoppers a small parasite or egg of a deep orange-red color, clinging to dif
ferent parts of the locust's body, being mostly on and under the wings. What I 
would l ike to know is, whether this parasite is l ikely to check the increase of the 
locusts another season, as i t don't pay for me to plant crops to be devoured by these 
ravenous locusts. I have caught some sixty bushels from one piece of oats, contain
ing 3$ acres, but am satisfied I can never exterminate them that way. They were 
quite bad last season, but not to be compared to this. 

Respectfully, 
E. A. F E L L O W S . 

F R A N K L I N , N . H . , July 3, 1889. 

M r . F e l l o w s ' s c o m m u n i c a t i o n i s i n t e r e s t i n g n o t o n l y because i t r ecords 
t b e a b u n d a n c e o f t h e L o c u s t M i t e (Trombidium), p r e v i o u s l y f o u n d here 
i n b u t l i m i t e d n u m b e r s , b u t as s t i l l f u r t h e r e m p h a s i z i n g t h e p e c u l i a r 
l o c a l h a b i t o f Atlanis i n t h i s r e g i o n , n o t e d i n t h e r e p o r t a l r e a d y c i t e d . 

M r . F e l l o w s ' s f a r m , w h i c h was v i s i t e d J u l y 1 1 , is s i t u a t e d i u an " i n 
t e r v a l e " o r s m a l l v a l l e y o f a b o u t 300 acres, s h u t i n b y h i g h h i l l s , a n d 
t h u s separa ted f r o m s i m i l a r i n t e r v a l e s above a n d b e l o w . 

I n these s m a l l i n t e r v a l e s t h e locus t s find a p e r m a n e n t home, o n l y occa
s i o n a l l y a s s u m i n g t h e m i g r a t o r y t e n d e n c y ; a n d u n d e r f a v o r a b l e c i r c u m 
s tances , e spec ia l ly i f l e f t u n c h e c k e d , t h e y a f t e r a yea r o r t w o become 
s u d d e n l y n u m e r o u s e n o u g h t o d o g r e a t i n j u r y , w h i l e a t t h e same t i m e 
i n t h e s i m i l a r v a l l e y s above a u d b e l o w t h e i r n u m b e r s m a y be s i g n i f i 
c a n t o n l y o f f u t u r e increase. 

T h i s s t a te o f t h i n g s i s w e l l i l l u s t r a t e d o n t h e F e l l o w s f a r m t h e p resen t 
year . These locus ts , a l w a y s p re sen t i n s m a l f n u m b e r s , h a d las t y e a r 
become q u i t e a b u n d a n t , a n d as no measures w e r e t a k e n aga in s t t h e m , 
t h e y t h i s s p r i n g a p p e a r e d i n d e s t r u c t i v e hordes . T h e grasses s u f f e r e d 
most . T i m o t h y , r ed - top , chess, a n d c love r w e r e r e d u c e d t o mere i n n u -
t r i t i v e s t a l k s ; b o t h b lades a n d t h e heads o f t h e oats were ea ten ; a l l 
g a r d e n vege tab le s were a t t a c k e d . Squashes, melons , a n d c o r n were 
o n l y ea ten w h e n v e r y y o u n g . T h e tassel o f t h e l a t t e r , howeve r , is also 
ea ten b y t h e locus t s . 

A t t h e t i m e o f e x a m i n a t i o n t h e locus t s were g e n e r a l l y w i n g e d , a n d 
w h i l e s t i l l q u i t e t h i c k i n t h e oa ts h a d sca t te red s o m e w h a t o v e r a d j o i n 
i n g m e a d o w - l a n d , a n d were espec ia l ly a b u n d a n t near t h e r i v e r , w h i c h 
h a d pe rhaps , b y f o r m i n g a b a r r i e r t o t h e i r h a l f - m i g r a t o r y m o v e m e n t s 
g o i n g o n a t t h i s t i m e , caused t h e m to co l l e c t t he re . A s m a l l pe rcen tage 
(5 t o 10) were in coitu; b u t none w e r e f o u n d o v i p o s i t i n g , a l t h o u g h i n 
t h e d i s sec t ion o f a l a r g e n u m b e r o f f emales one o r t w o were f o u n d w i t h 
e m p t y ovar i e s , i n d i c a t i n g t h a t o v i p o s i t i o n h a d a l r e a d y b e g u n . 

E x a m i n a t i o n o f t h e g r o u n d , a n d , as obse rved b y M r . F e l l o w s , t h e first 
appearance o f t h e y o u n g locus t s i n t h e s p r i n g agree i n i n d i c a t i n g t h a t 
t h e eggs are depos i t ed m o r e p a r t i c u l a r l y i n c e r t a i n s a n d y k n o l l s i n t h e 
i n t e r v a l , a n d pe rhaps t o a c e r t a i n e x t e n t o n t h e l o w e r p o r t i o n o f t h e 
b o r d e r i n g h i l l - s ides . 

I f t h i s be t h « case, t h e d e s t r u c t i o n o f t h e eggs b y h a r r o w i n g o r p l o w -
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i n g i n t h e f a l l , o r o f t h e y o u n g locus ts i n t h e s p r i n g e i t h e r b y p l o w i n g 
t h e m u n d e r o r b y t h e use o f t r a p p i n g o r kerosene m a c h i n e s , s h o u l d be 

c o m p a r a t i v e l y easy. 
T h e pa ras i t e m e n t i o n e d b y M r . F e l l o w s , t h e y o u n g o f t h e l o c u s t mite 

(Trombidium locustarum R i l e y ) , was v e r y c o m m o n , b u t o n t h e a u t h o r i t y 
o f M r . F e l l o w s was b e c o m i n g r a p i d l y less a b u n d a n t . H e s t a t e d tha t 
d u r i n g t h e a c t i v e ope ra t i ons w i t h t h e hopper-doser t h e " c a t c h " was 
m a r k e d l y co lo red b y t h e m , a n d t h a t he h a d obse rved t h i s s p r i n g on his 
l a n d u n u s u a l n u m b e r s o f a r e d s p i d e r - l i k e m i t e , w h i c h , f r o m h is descrip
t i o n , was u n d o u b t e d l y t h e a d u l t o f t h e l ocus t m i t e . 

A cons ide rab le v a r i a t i o n i n t h e pe rcen tage o f i n f e s t e d locus ts i n dif
f e r e n t p a r t s o f t h e i n t e r v a l e was n o t e d , a n d t h i s h o l d s also f o r the 
paras i tes m e n t i o n e d b e l o w . 

O n t h e o a t - f i e l d , f u l l y 95 pe r cent , o f t h e locus t s bore f r o m one to fifty 
m i t e s , w h i l e o f those nea r t h e r i v e r less t h a n 50 pe r cent , were infested, 
a f a c t eas i ly e x p l a i n e d p e r h a p s b y t h e g r e a t e r a c t i v i t y o f t h e non-
i n f e s t e d locus t s . 

L a r g e n u m b e r s o f d e a d locus t s , m o s t l y h o l l o w e d o u t a n d reduced to 
m e r e she l l s , were o b s e r v e d o v e r t h e i n f e s t e d t r a c t o n t h e g r o u n d or 
c l i n g i n g t o grass o r o a t s tems. Some o f t h e f r e s h e r specimens con
t a i n e d D i p t e r o u s larvae (Tachina a n d Sarcophoga), a n d examina t ions of 
l i v i n g locus t s t a k e n f r o m t h e oa t field s h o w e d t h a t a b o u t 5 per cent. 
w e r e t h u s p a r a s i t i z e d , each p a r a s i t i z e d l o c u s t c o n t a i n i n g f r o m one to 
f o u r m a g g o t s . 

A s l i g h t l y l a r g e r pe rcen t age p r o v e d t o be i n f e s t e d w i t h h a i r worms 
(Mefmis). T h e a b u n d a n c e o f these p a r a s i t i c enemies t h e p resen t year 
w o u l d i n d i c a t e a v e r y cons ide rab le r e d u c t i o n i n t h e n e x t year 's crop of 
l o c u s t s ; b u t t h i s s h o u l d n o t f o r m an excuse f o r n e g l e c t i n g a n y direct 
measures t h a t c a n be e m p l o y e d a g a i n s t t h e eggs t h i s f a l l , o r ea r ly work 
a g a i n s t t h e y o u n g s h o u l d t h e y appea r i n n u m b e r s n e x t s p r i n g . 

M r . F e l l o w s ' s o p e r a t i o n s a g a i n s t t h e l ocus t s , w h i c h w e r e con f ined to 
t h e use o f t h e c o l l e c t i n g p a n m e n t i o n e d a b o v e a f t e r t h e locus ts had 
become m o s t l y w i n g e d a n d t h e d a m a g e l a r g e l y a c c o m p l i s h e d , whi le 
u n s a t i s f a c t o r y t o h i m s e l f w o u l d h a v e d o u b t l e s s been m u c h m o r e effect
i v e i f u n d e r t a k e n ea r l i e r , o r i f measures h a d b e e n t a k e n a g a i n s t the 
e a r l y s tages . 

I n a l l s e v e n t y - t w o bushe l s w e r e c a u g h t a n d b u r i e d i n a t r e n c h d u r i n g 
a p e r i o d o f a b o u t t w o w e e k s i n t h e l a t t e r p a r t o f J u n e a n d t h e first of 
J u l y . O f these, s i x t y bushe l s w e r e t a k e n f r o m t h e t h r e e a n d a h a l f acres 
o f oats i n t o w h i c h t h e l ocus t s m i g r a t e d f r o m a d j a c e n t fields d u r i n g th is 
t i m e . 

I n p l ace o f t h e ke rosene a n d w a t e r o r kerosene e m u l s i o n o r d i n a r i l y 
used i n these pans , M r . F e l l o w s e m p l o y e d a s t r o n g soap-suds, w h i c h 
ass is ted i n r e t a i n i n g t h e l ocus t s i n t h e pans . 

L o c u s t s w e r e r e p o r t e d t o be m o d e r a t e l y a b u n d a n t a b o v e F r a n k l i n , at 
H i l l , a n d also b e l o w , near N o r t h B o s c a w e n , a t t h e W e b s t e r p l ace . O n 
t h e f a r m o f M r . W r i g h t , n ea r H i l l , t h e y h a d p r a c t i c a l l y d e s t r o y e d s e v e r a l 
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acres o f g rass a n d were a t t h e t i m e o f e x a m i n a t i o n w o r k i n g i n t h e oats . 
M r . W r i g h t s t a t e d t h a t t h e l o c u s t h a d n o t been p r e v i o u s l y v e r y a b u n 
d a n t t h e r e s ince 1884 a n d 1885, w h e n a n u m b e r o f bushe l s h a d b e e n 
c a u g h t . 

A n u m b e r o f f a r m s i n t h e n e i g h b o r h o o d o f t h e W e b s t e r p lace w e r e 
also e x a m i n e d , a n d t h e f a r m s o f M r . G-ordon B u r l e i g h a u d M r . B e n j a m i n 
H a n c o c k w e r e f o u n d t o be s o m e w h a t t h i c k l y s t o c k e d w i t h locus t s , a n d 
t h e g rass h a d been c o n s i d e r a b l y i n j u r e d . 

M r . Geo . B . M a t h e w s , o f t h e same p lace , a v e r y i n t e l l i g e n t f a r m e r , 
a s su red m e t h a t t h e locus t s c o u l d be eas i ly c o n t r o l l e d , a n d t h a t he was 
n o t t r o u b l e d a t a l l e x c e p t as t h e y d r i f t e d o n t o h i s l a n d f r o m t h e f a r m s 
a d j o i n i n g . H e h a d used t h e " h o p p e r d o s e r " w i t h good success i n 1884 
a n d 1885, a n d s ince t h e n , b y c a r e f u l l y n o t i c i n g t h e b r e e d i n g g r o u n d o f 
t h e l ocus t s a n d p l o w i n g t h e y o u n g u n d e r i n t h e s p r i n g , he h a d succeeded 
i n r e d u c i n g t h e i r n u m b e r s t o a m i n i m u m , w i t h v e r y l i t t l e loss t o h i m s e l f . 
H e was o f t h e o p i n i o n t h a t a n o f f i ce r e m p o w e r e d to c o m p e l t h e p l o w i n g o f 
t h e i n f e s t e d fields a t t h e p r o p e r t i m e , w i t h p e r h a p s a c o m p e n s a t i o n t o 
t h e f a r m e r f o r t h e c r o p t u r n e d u n d e r , w o u l d be t h e o n l y p r a c t i c a l so lu
t i o n o f t h e l o c u s t t r o u b l e . 

W h i l e i n v e s t i g a t i n g t h e locus t s a b o u t F r a n k l i n , r e p o r t s came t o me 
o f t h e ser ious d e p r e d a t i o n s o f t h i s pes t on t h e C o n n e c t i c u t R i v e r , n e a r 
B e l l o w s F a l l s , V t . , a n d a t t h e d i r e c t i o n o f t h e S e c r e t a r y o f A g r i 
c u l t u r e t h i s l o c a l i t y was v i s i t e d a n d t h e f o l l o w i n g d a t a co l l ec ted . 

T h e occu r rence o f t h e locus t s here i s e spec ia l ly n o t e w o r t h y because 
i t i l l u s t r a t e s mos t p o i n t e d l y t h e l o c a l h a b i t s o f Atlanis a l r e a d y de
s c r i b e d . 

I n a n s w e r t o i n q u i r i e s m a d e a t v a r i o u s p o i n t s f r o m B a n o v e r t o B e l 
l o w s F a l l s , I w a s i n f o r m e d b y v a r i o u s pa r t i e s a n d p a r t i c u l a r l y b y 
P r o f e s s o r W h i c h e r , D i r e c t o r o f t h e N e w H a m p s h i r e E x p e r i m e n t Sta
t i o n , a t H a n o v e r , t h a t t h e locus t s w e r e n o t k n o w n t o be a b u n d a n t 
e l sewhere o n t h e r i v e r . 

T h e i n f e s t e d a rea p r o v e d t o be a n i n t e r v a l e o f a b o u t 500 acres e x t e n t , 
s i m i l a r t o those o f t h e M e r r i m a c V a l l e y , a n d c o n t a i n e d t h e f a r m s o f 
M r . M a r v i n W . D a v i s , m e m b e r o f t h e S t a t e B o a r d o f A g r i c u l t u r e , a n d 
o f M r . R . H . B l a i r . B o t h o f these g e n t l e m e n w e r e seen, a n d t o t h e 
f o r m e r , o n whose f a r m t h e locus t s w e r e espec ia l ly a b u n d a n t , I a m i n 
d e b t e d i n p a r t f o r t h e f o l l o w i n g f a c t s : 

T h e locus t s were first n o t i c e d i n t h i s v a l l e y some fifteen years s ince, 
w h e n t h e y r u i n e d t h e tobacco c r o p b y e a t i n g t h e leaves o f t h e y o u n g 
p l a n t s f u l l o f holes . T h e i r a t t a c k s a t t h a t t i m e a n d a f t e r w a r d s w e r e so 
severe t h a t t h e g r o w t h o f t h i s c r o p was a b a n d o n e d . T h e locus t s h a v e 
inc reased f r o m y e a r t o year , a n d t h e p r e sen t has w i tnes sed t h e m m o r e 
a b u n d a n t l y t h a n eve r b e f o r e ; t h e fences a n d roads b e i n g r e p o r t e d as 
b l a c k w i t h t h e m as t h e y m o v e d f r o m t h e h a t c h i n g - g r o u n d s t o o t h e r 
fields. 

Grasses a n d oats , y o u n g c o r n a n d g a r d e n vegetables , e v e n t h e o n i o n s , 
- w e r e ea ten . 
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T h e s t a t emen t s o f these f a r m e r s , c o n f i r m e d b y m y o w n obse rva t ions , 
show t h a t t h e eggs a re depos i t ed , i n g r e a t p a r t , i n a s andy -c l ay k n o l l 
t h i n l y c l o t h e d w i t h grass a n d o f b u t f e w acres area , f r o m w h i c h the 
locus t s m i g r a t e t o a l l p a r t s o f t h e v a l l e y . 

N o e f f o r t has been m a d e here t o c o n t r o l t h e locus t s e x c e p t a n inef
f e c t u a l a t t e m p t t o use a l a r g e flock o f t u r k i e s f o r t h i s p u r p o s e , b u t i t 
w o u l d seem, i n v i e w o f t h e l i m i t e d area i n w h i c h eggs are p l a c e d , t o be 
a c o m p a r a t i v e l y easy m a t t e r t o keep t h e m i u s u b j e c t i o n b y t h e use of 
t h e measures a l r eady g i v e n . 

T h e L o c u s t M i t e , D i p t e r o u s larva?, a n d H a i r - w o r m s w e r e f o u n d to 
i n f e s t t h e l o c u s t he re i n s o m e w h a t less n u m b e r s t h a n a t F r a n k l i n . 

T H E I M P O R T E D A U S T R A L I A N L A D Y - B I R D . 

Vedolia cardinalis. 

By D. W COQUILLETT, LOS Angeles, Cal. 

In his annual report for the year 1888, published in the report of 
t h i s D e p a r t m e n t f o r t h a t year , P r o f e s s o r E i l e y has g i v e n a n account of 
" T h e I m p o r t a t i o n o f Pa ras i t e s a n d Predaceous I n s e c t s f r o m A u s t r a l i a , " 
c o n t a i n i n g a n a c c o u n t o f t h e i m p o r t a t i o n b y t h e D e p a r t m e n t o f cer ta in 
k i n d s o f insec ts w h i c h n a t u r a l l y p r e y u p o n t h e F l u t e d o r Cot tony-
c u s h i o n Scale (Icerya purchasi, M a s k e l l ) . A t t h e t i m e o f w r i t i n g the 
above r e p o r t o n l y a f e w spec imens o f t h e b l a c k a n d r e d L a d y - b i r d had 
been rece ived , so t h a t v e r y l i t t l e c o u l d be s a i d i n r e g a r d t o i t s hab i t s 
a n d e a r l y stages. A s I h a v e n o w c a r e f u l l y w o r k e d t h e m o u t , I g ive 
h e r e w i t h a b r i e f a c c o u n t o f t h e m , i n accordance w i t h d i r e c t i o n s f r o m 
t h e D i v i s i o n o f E n t o m o l o g y . 

EARLY STAGES. 

EGG.—Elongate-ovate, or rarely elongate ellipsoidal, its width never 
more t h a n o n e - h a l f i t s l e n g t h ; v e r y r o u g h , o r s c a b r o u s ; deep orange-
r e d ; l e n g t h , one -ha l f m i l l i m e t e r . 

L A R V A (first stage).—Dark o r a n g e - r e d ; first s e g m e n t w i t h t w o smal l 
b l a c k w a r t s p l a c e d s u b d o r s a l l y , a n d w i t h t w o l o n g w h i t i s h b r i s t l e s on 
each s i d e ; s egment s t w o t o e l even each, w i t h t h r e e d a r k - b r o w n war t s 
each s ide—those o n segments t w o a n d t h r e e s i t u a t e d i n t h e subdorsa l , 
s u p r a s t i g m a t a l , a n d s t i g m a t a l r e g i o n s , w h i l e t hose o n t h e r e m a i n i n g 
segments a re s i t u a t e d i n t h e d o r s a l , s u p r a - s t i g m a t a l , a n d s t i g m a t a l re
g i o n s ; each o f those i n t h e s t i g m a t a l r e g i o n bears t w o l o n g w h i t i s h 
b r i s t l e s , w h i l e each o f t h e o t h e r s bears a s i n g l e s h o r t e r w h i t i s h b r i s t l e , 
t hose o n t h e e l e v e n t h s e g m e n t t h e l o n g e s t ; h e a d a b o u t five-sixths as 
w i d e as t h e first s egmen t a n d s l i g h t l y d a r k e r , i t s s ides b l a c k i s h • s ix 
t h o r a c i c l egs o range- red , t h e tibiae d a r k e r ; l a s t s e g m e n t f u r n i s h e d w i t h 
a r e t r a c t i l e p r o l e g . 
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Seeond stage.—Same as i n t h e first, w i t h these e x c e p t i o n s : H e a d a b o u t 
t h r e e - f i f t h s as w i d e as t h e first s e g m e n t ; t h i s s egmen t bears t w o a d d i 
t i o n a l b r i s t l e s near each co rne r , a n d t w o o the r s i n f r o n t o f t h e m i d d l e ; 
second a n d t h i r d s egmen t s each w i t h a n a d d i t i o n a l b u t m u c h s m a l l e r 
w a r t i n f r o n t o f t hose i n t h e s t i g m a t a l r e g i o n , each b e a r i n g a s ing le 
s h o r t b r i s t l e ; b r i s t l e s , e x c e p t those i n t h e s t i g m a t a l r e g i o n , b l a c k , t h e 
w a r t s i n t h i s r e g i o n r e d d i s h , a n d l a r g e r t h a n t h e o the r s . 

Third stage.—Same as i n t h e second, e x c e p t t h a t t h e h e a d is p r o p o r 
t i o n a t e l y n a r r o w e r , b e i n g o n l y a b o u t o n e - h a l f as w i d e as t h e first seg
m e n t . 

Fourth stage.—Same as i n t h e t h i r d , e x c e p t t h a t t h e w a r t s i n t h e sub
d o r s a l a n d s u p r a - s t i g m a t a l r e g i o n o n e i t h e r s ide o f t h e t h i r d , a n d usu
a l l y o f t h e second segment , a re c o n n e c t e d b y a b l a c k spo t , a n d t h e b o d y 
finally becomes c o v e r e d o v e r w i t h a l i g h t g r a j 7 p o w d e r ; l e n g t h w h e n 
f u l l y g r o w n , a b o u t 6 m i l l i m e t e r s ( F i g . 9) . 

FIG. 9.—Vedolia cardinalis.- a. Full-grown larva; 6, pupa, dorsal view, enclosed in last larval skin; 
c, pupa, naked, ventral view—all enlarged. (Original.) 

PUPA.—Partially inclosed in the old larval skin, which is of a whitish 
c o l o r , m a r k e d w i t h b l a c k do t s , w h i c h i n d i c a t e t h e p o s i t i o n o f t h e w a r t s 
o n t h e l a r v a as d e s c r i b e d a b o v e ; t h i s s k i n i s r e n t f r o m near t h e f r o n t 
edge o f t h e first s egmen t t o t h e m i d d l e o f t h e e i g h t h ; t h e exposed p a r t 
i s m o t t l e d l i g h t a n d b r o w n i s h r e d , t h e first s egmen t m a r k e d w i t h t w o 
d o r s a l b l a c k do t s , o r t h e e n t i r e d o r s u m o f t h i s segment , a n d also t h a t ' o f 
t h e second a n d t h i r d segments , b l a c k ; a b d o m e n w i t h a po l i shed -b l ack 
i n t e r r u p t e d d o r s a l l i n e ; l e n g t h , 4 m i l l i m e t e r s ( F i g . 9) . 

T h e f o l l o w i n g t a b l e e x h i b i t s t h e l e n g t h o f t i m e passed b y these L a d y 
b i r d s i n t h e i r d i f f e r e n t s tages : 

Egg laid. Egg 
batched. 

First 
molt. 

Second 
molt. 

Apr. 20 Apr. 26 May 3 May 5 
Apr. 23 Apr. 29 May 3 May 7 Apr. 23 

Apr. 27 May 3 May 5 
May 6 May 11 May 14 May 6 

May 11 May 13 May 11 
May 9 
May 17 

moft1 W e d . 
I 

(?) 
May 15 
May 11 
May 19 
May 17 
May 12 
May 22 
May 10 
May 11 
May 12 

May 14 
May 19 
May 19 
Ma'v 29 
May 23 
May. 20 
May 31 
May 17 
May 19 
May 19 
ApL\ 25 
Dec. 5 

Beetle 
issued. 

May 21 
May 26 
May 26 
June 5 
May 31 
May 26 
June 5 
May 25 
May 27 
May 26 
May 4 
Dec. 18 
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A v e r a g e s : Egg, s i x days . Larva, n e a r l y t w e n t y - t w o d a y s (i. e., first 
s tage, five a n d a h a l f d a y s ; second s tage, t w o a n d t h r e e - f i f t h s d a y s ; 
t h i r d s tage, five a n d one s i x t h d a y s ; f o u r t h s tage , seven a n d five-ninths 
days ) . Pupa, seven a n d t h r e e - f o u r t h s days . E g g t o bee t le , a l i t t l e over 
t h i r t y - f i v e days . 

T h r e e o f t h e beet les w h i c h i s sued f r o m t h e p u p a M a y 4 were k e p t i n 
a b r e e d i n g cage i n a s u n n y w i n d o w o f m y o f f i ce a n d s u p p l i e d w i t h an 
abundance o f f o o d 5 one o f t h e m d i e d o n t h e 2 0 t h o f M a y , ano the r on 
t h e 2 6 t h , a n d t h e t h i r d d i e d o n t h e 5 t h o f J u n e . I t i s p r o b a b l e , there
f o r e , t h a t i n t h e open a i r i n s u m m e r t h e beet les l i v e a b o u t f o u r weeks 
a f t e r i s s u i n g f r o m t h e p u p a , so t h a t t h e i r ex i s t ence f r o m t h e t i m e the 
e g g is l a i d u n t i l t h e a d u l t w h i c h o r i g i n a t e d f r o m i t d ies a n a t u r a l death 
covers a p e r i o d o f a b o u t t w o m o n t h s . D u r i n g t h e co lde r p o r t i o n o f the 
yea r , h o w e v e r , t h i s p e r i o d is doub t l e s s e x t e n d e d c o n s i d e r a b l y beyond 
t h i s l i m i t , as w i l l be seen b y re fe rence t o t h e above t a b l e ; f o r instance, 
t h e l a r v a t h a t p u p a t e d D e c e m b e r 5 was c h a n g e d t o a bee t le t h i r t e e n ' 
d ays l a t e r , whereas t h e one t h a t p u p a t e d M a y 3 1 p r o d u c e d t h e beetle 
five d a y s l a t e r . 

HABITS AND NATURAL HISTORY. 

The eggs are usually thrust beneath the Iceryas, but are sometimes < ": 
a t t a c h e d t o the c o t t o n y egg-masses; t h e y are p l a c e d o n one o f the i r 
sides, somet imes s i n g l y b u t u s u a l l y i u p a i r s o r i n g r o u p s o f t h r e e or 
more . I n h a t c h i n g , t h e egg-she l l i s r e n t n e a r l y t h e e n t i r e l e n g t h a long 
i t s u p p e r s ide , a n d a f t e r t h e y o u n g l a r v a has i s sued t h e s h e l l becomes 
o f a w h i t i s h co lo r , a n d r e t a i n s n e a r l y i t s o r i g i n a l f o r m . T h e recen t ly 1 
l a i d e g g is m o r e s lender a n d o f a deeper r e d co lo r t h a n t h e e g g o f the 
I c e r y a . 

T h e y o u n g larva? u s u a l l y b u r r o w i n t o t h e egg-masses f r o m b e l o w and 
f e e d u p o n t h e e g g s ; l a t e r t h e y a t t a c k t h e I c e r y a s o f a l l sizes, usua l ly 
m a k i n g t h e a t t a c k on t h e u n d e r s ide o f t h e a b d o m e n . T h e y o u n g l a r v a 
is eas i ly d i s t i n g u i s h e d f r o m t h e y o u n g I c e r y a s b y l a c k i n g t h e l o n g b lack 
antenna? so conspicuous i n t h e l a t t e r . W h e n a b o u t t o cas t i t s s k i n the 
l a r v a a t t aches t h e p o s t e r i o r e n d o f i t s b o d y t o some ob jec t , a n d a t the 
p r o p e r m o m e n t b r e a k s a w a y t h e w h o l e a n t e r i o r e n d o f t h e o l d s k i n a n d 
c r a w l s o u t o f t h e o p e n i n g t h u s made . 

W h e n a b o u t t o p u p a t e t h e l a r v a a t t aches t h e p o s t e r i o r e n d o f i t s body 
t o t h e b a r k o r l e a f o f t h e t r ee a n d suspends i t s e l f h e a d d o w n w a r d . I t 
r e m a i n s i n t h i s p o s i t i o n a b o u t t h r e e days , w h e n t h e s k i n a l o n g i t s back 
s p l i t s open , e x p o s i n g a p o r t i o n o f t h e p u p a t o v i e w . W h e n t h e beet le 
i s f u l l y f o r m e d t h e o l d p u p a - s k i n p a r t i a l l y b r eaks a w a y , s h o w i n g the 
bee t le t o be o f a p a l e r e d d i s h co lor . I t r e m a i n s i n t h i s s i t u a t i o n a b o u t 
t w o d a y s l onge r , w h e n t h e bee t l e issues c l a d i n i t s n o r m a l c o l o r s o f b l a c k 
a n d r e d , as s h o w n i n t h e figure ( F i g . 10). C o i t i o n occurs s h o r t l y a f t e r - * 
w a r d . I n f a c t I h a v e f r e q u e n t l y seen t h e males s t a n d i n g b y a n d w a i t -
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FlG. IU.— Vedolia cardi-

i n g f o r t h e f e m a l e s t o issue, e v e n g o i n g so f a r as t o t e a r a w a y t h e o l d 
p u p a - s k i n a n d u n i t i n g w i t h t h e f e m a l e w h i l e she is s t i l l s o f t a n d he lp
less. E g g l a y i n g b e g i n s t h e n e x t d a y , a n d is con
t i n u e d d u r i n g n e a r l y t h e e n t i r e l i f e o f t h e beet le . 
O n e t h a t I k e p t i n a b reed ing-cage a n d s u p p l i e d 
w i t h a n a b u n d a n c e o f f o o d , d e p o s i t e d 42 eggs i n 
e i g h t d a y s . T h e t o t a l n u m b e r d e p o s i t e d b y one fe
m a l e w i l l p r o b a b l y ave rage f r o m 150 t o 200 eggs. 

T h e a d u l t beet les as w e l l as t h e larva? also f e e d 
u p o n t h e I c e r y a s , b u t w i t h t h i s d i f f e r e n c e , t h a t t b e 
a t t a c k i s u s u a l l y m a d e f r o m a b o v e i n s t e a d o f f r o m naiig, aduit ; enlarged. 
b e l o w . < A f t e r E i l e ^ > -

I h a v e n e v e r seen these L a d y - b i r d s i n a n y o f t h e i r s tages f e e d i n g 
u p o n a n y o t h e r i n sec t t h a n t h e I c e r y a . O n one occasion I c o n f i n e d s i x 
L a d y - b i r d larva? i n a b reed ing-cage c o n t a i n i n g b l a c k scales (Lecanium 
olece B e r n a r d ) , some o f w h i c h w e r e q u i t e s o f t , b u t a f t e r t h e lapse o f 
seven d a y s n o n e o f these scales h a d been a t t a c k e d , whereas t h r e e o f 
t h e L a d y - b i r d larva? h a d been d e v o u r e d b y t h e i r comrades . A t t h e 
same d a t e I p l a c e d a n e q u a l n u m b e r o f these larva? i n a n o t h e r cage 
c o n t a i n i n g spec imens o f a n u n d e t e r m i n e d species o f Lecanium f o u n d o n 
a peach- t ree , s eve ra l o f t h e scales b e i n g s t i l l s o f t , b u t a t t h e e n d o f 
seven d a y s none o f t h e m h a d been a t t a c k e d , w h i l e f o u r o f t h e L a d y 
b i r d larva? h a d f a l l e n a p r e y t o t h e i r r apac ious b r o t h e r s . I also t e s t ed 
these larva? w i t h a species o f p l a n t louse f o u n d o n orange- t rees , b u t 
t h e y d i d n o t a t t a c k t h e m . I t seems v e r y e v i d e n t , t he r e fo re , t h a t t h e 
I c e r y a s a re t h e n a t u r a l f o o d o f these L a d y b i r d s , a n d t h e y f e e d u p o n 
these i n a l l t h e i r s tages, e v e n a t t a c k i n g t h e w i n g e d males . 

I h a v e n e v e r seen a n y o f o u r n a t i v e insec ts a t t a c k i n g these L a d y 
b i r d s , a l t h o u g h C o l . J . B . D o b b i n s i n f o r m s me t h a t on one occas ion he 
s a w a l a c e - w i n g e d fly l a r v a (Ghrysopa sp.?) i n such a p o s i t i o n t h a t he 
t h o u g h t i t m i g h t h a v e been e n g a g e d i n f e e d i n g u p o n a L a d y - b i r d l a r v a . 
T h e an t s d o n o t m o l e s t t h e m . 

IMPORTATION AND SPREAD. 

T h e first c o n s i g n m e n t o f these L a d y - b i r d s r eached me o n t h e 3 0 t h o f 
N o v e m b e r , a n d n u m b e r e d t w e n t y - e i g h t spec imens ; t h e second cons ign-
m e n t o f f o r t y - f o u r spec imens a r r i v e d D e c e m b e r 2 9 ; a u d t h e t h i r d con
s i g n m e n t o f fifty-seven specimens reached me J a n u a r y 24, m a k i n g one 
h u n d r e d a n d t w e n t y - n i n e specimens i n a l l . These, as r ece ived , were 
p l a c e d u n d e r a t e n t o n an I c e r y a - i n f e s t e d orange- t ree , k i n d l y p l a c e d a t 
m y d i s p o s a l b y M r . J . W . W o l f s k i l l , o f t h i s c i t y . H e r e t h e y w e r e a l 
l o w e d t o b r e e d u n m o l e s t e d , a n d e a r l y i n A p r i l i t was f o u n d t h a t n e a r l y 
a l l o f t h e I c e r y a s o n t h e i n c l o s e d t r e e h a d been d e s t r o y e d b y these 
v o r a c i o u s L a d y - b i r d s . A c c o r d i n g l y , o n t h e 1 2 t h o f A p r i l , one side o f 
t h e t e n t w a s r e m o v e d , a n d t h e L a d y - b i r d s were p e r m i t t e d t o sp read t o 
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the a d j o i n i n g t rees . A t t h i s da te I began s e n d i n g o u t co lonies t o va
r ious p a r t s o f t h e Sta te , a n d i n t h i s w o r k h a v e beeu g r e a t l y a i d e d by 
M r . W o l f s k i l l a n d h i s f o r e m a n , M r . A l e x a n d e r C r a w , b o t h o f w h o m 
were w e l l a c q u a i n t e d w i t h t h e c o n d i t i o n o f t h e o r c h a r d s i n t h i s p a r t of 
t h e S ta te . B y t h e 1 2 t h . o f J u n e we h a d t h u s sen t o u t 10,555 o f these 
L a d y - b i r d s , d i s t r i b u t i n g t h e m t o t w o h u n d r e d a u d e i g h t d i f f e r e n t or-
c h a r d i s t s ; a n d i n n e a r l y e v e r y in s t ance t h e c o l o n i z i n g o f these Lady-
b i r d s o n I c e r y a - i u f e s t e d t rees i n t h e open a i r p r o v e d success fu l . The 
o r a n g e a n d o t h e r t r ee s—abou t s e v e n t y - f i v e i n n u m b e r — a n d also the 
s h r u b s a n d p l a n t s g r o w i n g i n M r . W o l f s k i l l ' s y a r d , h a v e been pract i 
c a l l y c leared o f I ce ryas b y these L a d y - b i r d s , a n d t h e l a t t e r have of 
t h e i r o w n accord sp read t o t h e a d j o i n i n g t rees t o a d i s t ance o f f u l l y 
t h r e e f o u r t h s o f a m i l e f r o m t h e o r i g i n a l t r ee . 

Bes ides t h e t h r e e c o n s i g n m e n t s o f these L a d y - b i r d s r e f e r r e d t o above 
I also r e c e i v e d t w o l a t e r c o n s i g n m e n t s . T h e first o f these reached me 
F e b r u a r y 2 1 , a n d n u m b e r e d t h i r t y - f i v e spec imens ; these I colonized on 
a n I c e r y a - i n f e s t e d orange- t ree i n t h e l a r g e o range g r o v e be long ing to 
C o l o n e l J . B . D o b b i n s , o f San G a b r i e l . T h e l a s t c o n s i g n m e n t o f three 
h u n d r e d a n d fifty specimens a r r i v e d M a r c h 2 0 ; o n e - t h i r d o f these I 
l e f t w i t h C o l o n e l D o b b i n s , w h i l e t h e r e m a i n d e r I c o l o n i z e d o n orange-
trees i n t h e e x t e n s i v e g r o v e o w n e d b y Mess r s . A . B . a n d A . Sco t t Chap
m a n , i n t h e San G a b r i e l V a l l e y . A l l o f these co lon ies h a v e thr ived 
e x c e e d i n g l y w e l l . D u r i n g a r ecen t v i s i t t o each o f these g roves I found 
t h e L a d y - b i r d s o n t rees f u l l y one -e igh th o f a m i l e f r o m those o n which 
t h e o r i g i n a l co lonies w e r e p l aced , h a v i n g t h u s d i s t r i b u t e d themselves 
o f t h e i r o w n accord . T h e t rees I c o l o n i z e d t h e m o n i n t h e grove 
o f C o l o n e l D o b b i n s were q u i t e l a r g e a n d w e r e v e r y t h i c k l y infested 
w i t h t h e I c e r y a s , b u t a t t h e t i m e o f m y r e c e n t v i s i t scarce ly a l i v i n g 
I c e r y a c o u l d be f o u n d on these a n d o n seve ra l o f t h e a d j a c e n t trees, 
w h i l e t h e dead a n d d r y bodies o f t h e I c e r y a s s t i l l c l i n g i n g t o the trees 
b y t h e i r beaks , i n d i c a t e d h o w t h i c k l y t h e t rees h a d been i n f e s t e d wi th 
these pests , a n d h o w t h o r o u g h l y t h e i n d u s t r i o u s L a d y - b i r d s h a d done 
t h e i r w o r k . 

E X T R A C T S F R O M CORRESPONDENCE. 

Enemies of Diabrotica. 

With this I mail yon a spider which I found with a Diabrotica soror in his jaws 
W i l l you please send me the name of this spider, as also of the fami ly to which i 
belongs ? I f new, would i t not be well to describe i t , or to have Dr. Marx do so i f h 
wi l l ? 

I t may interest you to know that I have bred a Tachina fly from D. soror, but il 
wings never expanded, so i t is not fit for study. I have just captured a large numb< 
of these beetles, and w i l l t ry to breed perfect specimens of this l i y . — [ D . W. Coqui 
lett, Los Angeles, Cal., June 19, 1889. 

REPLY.—The spider which you found eating Diabrotica is Xysticus gulosus Keyse 
l ing. I t belongs to the family Thomisidae. Your note concerning the breeding of t l 
Tachinid f rom the Diabrotica is very interesting.—[July 3, 1889.] 
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The N e w Zealand Latrodectus . 

I take great interest in reading the periodical bulletin on " INSECT LIFE." In Vol. I, 
No. 7, January, 1889,1 read an account of the spider called L. mactans, the description 
of which tallies w i t h a spider I used frequently to see in New Zealand, North Island. 
I see that i n your bullet in i t is described as black w i t h vermilion spot on abdomen. 
Dur ing my stay in the above country I saw many of these spiders, some black w i t h 
a red triangular spot on back and some black w i t h a yellow spot on back of same 
shape. Whether these are of the same species I am unable to say, but they frequented 
the same places, mostly banks of rivers, and were especially numerous on the banks 
of the Wanganui Eiver. The Maoris told me that their bite was not fatal , but very 
painful . I knew of a case where a Maori was carrying wood from the river to his 
" whare", situated on the banks. He got bitten by one of these spotted spiders that 
was concealed i n the wood—was bitten i n the hand—and during the night the arm 
was paralyzed to the shoulder. Whisky applied externally and internally effected 
a cure. I t is said that the pain is felt for weeks after, w i th perhaps a month or so 
of no pain between. I have mentioned these facts because I did not see in your bul
le t in any account of a yellow spotted L. mactans,—[C. Herberte Eiley, Gabriella, Fla., 
A p r i l 27,1889. 

Chinch B u g Remedies. 

In complying with your request, I will state that as early in the spring as the 
warmth of the season w i l l permit the Chinch Bugs come out of their winter quarters 
and resort to their natural place of ravages, the wheat fields. They first gather in 
groups and burrow into the soil among the roots of the wheat, clearing the soil from 
around them and leaving a top crust. There they cohabit, and from the 1st to the 
15th of May deposit their eggs by thousands on the roots of the wheat. They have 
previously cleaned the soil f rom the roots for that purpose. As soon as the sun shines 
hot enough to warm the ground sufficiently, the eggs hatch and the young bugs begin 
to suck at the roots of the wheat. As they grow and become older they crawl up to 
the top of the soil and up the stalks of wheat, and sti l l suck as long as there is any 
l i fe or sap i n the stalks, when they begin to travel to other parts of the field for a 
new supply. A l l go i n the same direction. The old bugs injure the wheat only by 
clearing the soil from the roots. As soon as they get through depositing their eggs 
they die. To evade their ravages I leave my wheat ground w i t h as smooth a surface 
as possible i n the f a l l . Then i n the spring, as soon as winter is over, I put a heavy 
roller on my wheat ground, pack the soil firmly to the roots of the wheat, and thereby 
prevent the old bugs from burrowing about them. Besides, this gives the wheat an 
early, vigorous growth, and thus the bug is overcome, so far as its ravages in tbe 
wheat field are concerned. I sometimes ro l l my ground the second time, say, about 
the 15th of Apr i l or the 1st of May, or later. I t depends upon how the bugs are pro
gressing, which can be told by drawiDg the wheat and examining the roots for eggs. 
I never f a i l to make good wheat. Besides, the crop of bugs is so diminished that 
they never injure my other grain crops or grasses to any serious extent. My neigh
bors failed to make wheat i n 1888, while I harvested a heavy crop. I knew one man 
who gave his crop of wheat (15 acres) to one hundred sheep in the month of Apr i l 
and turned them off the 1st of May. His wheat came out and made good grain, while 
a l l around h im failed on account of the Chinch Bugs. The sheep packed the soil to 
the roots, and thus overcame the bugs. I hope that others w i l l t ry the experiment, 
as I have done, and be convinced that the ravages of the bugs can be overcome.—[J. 
E. Adams, Goodland Mo. June 29, 1889. 

Cut-worms. 

The Cut-worms are very had in this section. I am putting out quite a patch of 
sweet potato plants. I sprout largely for sale and for my own use, and also raise 
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cabbage, tomato, pepper, and otber plants. I find tbat tbe Cut-worms are working 
on most al l of them. I have been making green clover traps and collecting them 
under tbe bunches of clover, then burning them under these and in the grouud 
beneath. I have found as many as 64 worms under one bunch that we had placed 
betweeu the ridges of sweet potatoes. I first soaked the green clover i n Paris green, 
but I th ink I did not get i t strong enough, as I found only a few dead ones under the 
traps. Pie-plant or rhubarb leaves are also good. They may be put under the half 
of a large drain t i le split i n two, and the south end stopped up w i t h d i r t so as to keep 
the leaves from drying out. The worms may then be hunted every day under the 
leaves and kil led. Cabbage and turnip leaves are also good. Can you give me any 
other information on this subject ? I have concluded now to t r y soaking the plauts 
in a solution or tea made of red pepper just at setting them in the ground. I make 
i t by boiling the pepper in soft water and then let t ing i t get cold, when the plants 
may be dipped into i t . I n my next experiment I w i l l t ry common kerosene (coal-oil) 
w i t h soft water well agitated, and set the plants out immediately after dipping them 
in i t . — [ A . L . Thompson, Homer, 111., May 20,1889. 

R E P L Y . — * * * The remedy which you have applied, viz, the poisoned clover, 
was first suggested in 1882 by Professor Riley, and was first experimented wi th so far as 
we know by Dr. A. (Emler, of Wilmington Island, near Savannah, Ga., who found i t 
exceedingly successful, and who was enabled to almost entirely r i d his land of Cut
worms. I n our opinion you w i l l find i t a much better means of fighting the worms 
than either of the other remedies which you mention, and we would advise the great
est care i n the t r i a l of a kerosene remedy, lest the plants should be kil led. I t wi l l 
be wel l i n fact to emulsify the kerosene w i t h soap and water and then dilute i t con
siderably before dipping the young plants i n i t . Even then success can not be relied 
upon. * * * —[May 23, 1889.] 

An Army-Worm Note from Indiana. 

I recently had my first experience with the Army-Worms, which were discovered 
June 17 in a piece of rye growing on reclaimed swamp land commonly called " muck." 
We confined them to the rye, which they soon cleaned up. The piece contained about 
nine acres, and at one time, or when the worms were nearly developed, and about one 
and one-half inches long, as much as five acres were l i teral ly covered wi th them. An 
open ditch on one side, filled w i t h swift-running water and di tching and pi t t ing on 
another, turned them into a wood pasture of blue-grass, where I called i n about 150 
hogs, old and young, that quickly devoured those already in and a l l that came after. 
Bat I also began plowing under the rye stalks and stubble by encircling the whole 
piece, and they could not well travel across plowed land, so those confined within the 
circle became lank and lean soon after, but on about June 25 they disappeared some
what suddenly, but how I do not know. Now, I would l ike to have some information 
as to the nature of the Army-Worm and the facts as to their origin in such immense 
quantities. I f they had been propagating year by year along the fences and by-places 
adjacent to this field, which had been previously for four successive seasons cultivated 
in potatoes, no in jury came from them and none were noticed about the field. The pre
vious seasons were very dry aud last winter was mi ld , w i t h l i t t l e freezing and scarcely 
any rain, and just suited the insect fraternity. Or might the f ly have come in vast 
numbers during the very warm days of Apr i l f rom a southern region and deposited 
their eggs in the rank growth of rye growing in a loose porous soil that was laden with 
vapor l ike matter that may have been attractive to the f l y ? Scores of acres in rye in 
this vic ini ty , growing on the same kind of soils, were destroyed i n the same manner, 
although the farms and fields were not contiguous to each other. No other crop was 
attacked or injured. A good deal of theory and speculation has been discussed by 
the Granger brethren hereabouts as to their origin, nature, disappearance, aud re
appearance. I have no complete works on entomology and can get no clear idea of 
their history. Chambers's Encyclopedia, which I have, says but l i t t l e and nothing 
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definite, though i t says " they (the worms) go into the molting stage and re-appear 
again the same season, or produce two crops in the same season similar to the cotton
seed boll-worm of the South, which produces three crops in one season." A definite 
auswer as to their origin and history w i l l be thankful ly received by myself and others. 
— [ I . M . Miller, Upland, Ind. , July 16,1889. 

.STEPS T O W A R D S A R E V I S I O N OF C H A M B E R S ' I N D E X , W I T H NOTES 
A N D DESCRIPTIONS OF N E W SPECIES. 

By LORD WALSINGHAM. 

[Continued from page 54 of Vol. II.'] 

Lithocolletis alnifoliella Hb. 

Chamb. Bull. U. S. G. G. Surv., IV, 121 (1878). 
Pack. U . S. Dept. In t r . , Ent . Com. Bu l l . V I I , 140 (1881). 

This species was not included in the Index by Chambers, but in the Lis t of Food-
plants of Tineina (which was quoted by Packard in his Lis t of Insects Injurious to 
Forest and Shade Trees) i t is referred to as making a tentiform mine on the under 
side of the leaves of alder. For the present, at least, there is no evidence to j u s t i f y 
its inclusion i n the North American fauna. 

Lithocolletis quercipulchella. 

Chamb. Bull. U. S. G. G. Surv., IV, 120 (1878). 
Pack. U . S. Dept. In t r . , Ent . Com. Bul l . V I I , 53 (1881). 

Packard is again only quoting f rom Chambers' Lis t of Food-plants, where this 
species is referred to as feeding on the under side of oak-leaves. Chambers was ac
quainted w i t h the larva of quercibella, which has a similar habit, but he omits this 
insect f rom his l ist of larva?. I n the Index he makes no reference to quercipulchella. 
There is, I th ink , no doubt that quercipulchella is a manuscript name for the species 
which he described as quercibella. 

Lithocolletis lysimachiaeella. 

Chamb. Cin. Qr. Jr. Sc. II, 100 (1875): Bull. U. S. G. G. Surv. IV, 116,154. (1878). 
This name was given to a larva mining Lysimachia lannelata, but unt i l the perfect 

insect has been reared I can not feel justified in including i t as a species in the re
vised Index. 

The practice of publishing names for insects which are known only in the larval 
state is much to be deprecated. The fol lowing facts speak for themselves and w i l l 
explain why these references w i l l not be given in the revised Index. 

Coleoptera. 

Gn. f sp. ? mining Quercus alba. Chamb. Can. Ent. IV, 123-4 (1872). 
= Lithocolletis tubiferella. Chamb. Can. Ent. I l l , 165-6 (1871): I V , 12:3-4 (1872). 

Gn. ? sp. ? mining Quercus ilicifolia? Chamb. Can. Ent. IV, 124 (1872). 
=Lithocolletis sp. ? Chamb. Can. Ent . I l l , 166 (1871): I V , 124 (1872). 

Gn. ? sp. ? mining leaves of " Wi l low Oaks." Chamb. Can. Ent. (1872): I V , 124 (1872). 
—Lithocolletis sp. ? Chamb. Can. Ent. I l l , 166 (1871): I V , 124 (1872). 

Brachys aeruginosa Say. Mining Fagus ferruginea. Chamb. Can. Ent. I V , 124 (1872). 
= Lithocolletis sp. ? Chamb. Can. Ent. I l l , 166 (1871): I V , 124 (1872). 
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Gn. ? sp. ? mining Acer saccharinum. Chamb. Can. Ent. I V , 124 (1872). 
= Lithocolletis sp. ? Chamb. Can. Ent . I l l , 166 (1871): I V , 124 (1872). 

Metonius Icevigatus Say. Mining Desmodium. Chamb. Can. Ent. I V , 124 (1872). 
= Leucanthizal sp. Chamb. Can. Ent. I l l , 166 (1871): I V , 124 (1872). 

Lithocolletis chambersella.. 
= quinquenotella Chamb. 

Chambers describes a species of this genus as quinquenotella, this name being 
preoccupied by a European species. I would suggest the name of chambersella to re-. 
place i t . 

L i t hoco l l e t i s umbellulariae sp. n. 

Antennce, white, evenly dotted with brown along their upper sides, the five brown 
spots towards the apex being larger and more widely separated than the others. 

Palpi, shining white. 
Head, face shining white, f ronta l t u f t yellowish i n the middle, saffron-brown at the 

sides. 
Thorax, golden saffron, whitish behind. 
Fore wings, golden saffron, somewhat shining, a short white patch at the base of the 

dorsal margin reaches to the fold and is exteriorly dark margined; the dark mar
gin, of a somewhat similar white spot on the costal portion of the wing, also 
reaches to the opposite side of the fold a l i t t l e beyond i t ; at one-fourth of the 
wing-length is a waved white fascia running nearly straight from the dorsal mar
gin to the fold and bulging outwards beneath the costa; this is distinctly dark-
margined externally throughout and briefly so internal ly; immediately adjoining 
the costal margin at half the wing-length is a broad, very oblique white costal 
streak dark-margined on both sides and freely dusted w i t h blackish scales around 
the apex; the black dusting is continued along the outer side of an opposite less 
oblique dorsal streak, the apex of which reaches as far as the edge of the costal 
streak ; above i t , at three-fourths the wing-length, is a white costal spot slightly 
margined wi th blackish atoms, and opposite to this is another white dorsal streak, 
very oblique, externally margined at the apex w i t h dusky atoms, which are con
tinued so as to form a large patch of black dusting at the apex of the wing, on 
the upper side of which patch lies a sickle-shaped white costal streak, concave 
towards the costal margin ; cilia pale saffron, w i t h a brown line running through 
the middle and reaching around the apex nearly to the anal angle, where they 
become paler, inclining to grayish. 

Hind wings and cilia, pale grayish. 
Abdomen, dark gray above, grayish-white beneath; anal t u f t , yellowish. 
Hind tibia;, white, w i t h two broadish black bars across their upper sides and a small 

black terminal spot. 
Exp. al., 9 m m . 
Type, $ 5 Mus. Wlsm. 

Mendocino County, Cal., found and bred i u the month of June, 1871. Three speci
mens, from large diffused blister-like mines on the upper side of leaves of Umbel-
lularia californica N u t t a l ; the pupa being inclosed i n a semi-transparent flat oval 
silken web wi th in the mine, l ike that of cincinnatiella Chamb., to which species i t ia 
somewhat allied. I ts nearest ally i n America is probably macrocarpella F . and B., 
but i t differs in the possession of a dark-margined costa-basal spot and i n the com
paratively straight first fascia. 

These characters also serve to separate i t f rom cincinnatiella Chamb. I th ink i t if 
open to question whether cincinnatiella may not be a form of macrocarpella. The onl j 
differences I can detect i n comparing authenticated specimens of each species ar( 
the somewhat larger size of macrocarpella and the less shining appearance of th< 
ground-color of the wing ; moreover, the white streaks appear to be duller and per 
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haps somewhat more oblique, their dark bordering being more marked towards the 
costal margin than in cincinnatiella. A t the same time the differences are very slight, 
and those who have an opportunity of collecting larvaB of the oak-feeding speciee 
would do wel l to study the subject. 

Lithocolletis gaultheriella sp. n. 

Antennas, closely annulated with white and brown, the brown annulations somewhat 
wider apart towards the apex. 

Palpi, silvery white, w i t h a small spob on the outer side. 
Head, face silvery whi te ; f rontal t u f t saffron mixed w i t h white. 
Thorax, golden-saffron, posteriorly whit ish. 
Fore-wings, golden-saffron, shading to golden-brown, no basal streak, three costal 

and three dorsal snow-white spots, the first two pairs internally dark-margined; 
the first costal spot is situated at about one-third the length of the wing, its in 
ternal dark margin passing around its apex; the corresponding dorsal spot 
commences nearer the base of the wing and sometimes reaches obliquely to, or 
near, the point of the costal spot; the second costal spot at half the wing-length 
is somewhat oblique, square ended, and as in the case of the first is placed some
what beyond its smaller corresponding dorsal spot, which is pointed and has 
some dark fuscous scales running outwardly from its apex and merging i n the 
darkened lower margin of the costal spot above i t f the th i rd costal spot at one-
four th from the apex is somewhat triangular and lies also farther from the base 
than the corresponding smaller spot on the dorsal margin; before the anal angle, 
between these spots, lies a cloud of fnscous scaling serving to throw up and 
make more conspicuous these white markings on the golden-brown ground
color of the w i n g ; inclosing the apex of the wing is a narrow, outwardly con
cave white streak, not reaching through the cilia on the apical but only on the 
costal margin; beyond i t are a few darkened scales and sometimes one or two 
whit ish ones w i t h them; cilia pale, golden-saffron, tending to golden; gray about 
the anal angle. The only conspicuous markings on the under side are two pale 
spots i n the costal fringes, corresponding w i t h the last two markings on the 
upper side. 

Hind-wings, grayish, w i t h golden-gray cilia. 
Abdomen, gray, anal t u f t slightly paler. 
Hind-tarsi, grayish-white, w i t h one or two darker bands above. 
Exp. ah, 1 0 - l l m m . 
Type $ 9 Mm. Wlsm. 

A single $ bred f rom mines on the upper side of Gaultheria shallon, found at Rouge 
River, Oregon, in May, and bred June. 1872. Three others taken in Mendocino County 
i n May and June, and a single specimen also taken near Crescent City, Del Norte 
County, Cal. I t is one of the largest species of Lithocolletis. 

Lithocolletis ledella sp. n. 

Antenna, whitish, faintly barred above with brown. 
Palpi, white. 
Head, face white, f rontal t u f t saffron, mixed w i t h whit ish. 
Thorax, golden-saffron w i t h a few white scales. 
Fore-wings, golden-saffron w i t h a white medio-basal streak, somewhat expanding out

wards on the fold and reaching to one-third the length of the wing above i t , 
this is dark-margined on its upper edge; beyond i t are four costal and four dor
sal silvery-white streaks; the first dorsal commences beneath the point of the 
basal streak and extends obliquely outwards to the middle of the wing, i t is 
dark-margined internally and around its apex ; the costal streak above i t is short, 
rather square, and also internally dark-margined; the second costal streak, 
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scarcely longer than the first, is a l i t t l e oblique and also inwardly dark-mar
gined; beyond this are two more narrow costal streaks, the first curved out
wards and dark-margined internally, the second pointing inwards from above the 
apex, w i t h a few black scales at the extremity; the second dorsal streak is tr ian
gular, dark-margined internally and around the apex, commencing somewhat 
further from the base than the second costal streak, its point lies between the 
second and t h i r d ; the two last of the four dorsal streaks are very slender and 
pointing inwards, w i t h a few black scales at their ends; where they reach the 
points of the costal streaks above them a black elongate spot lies at the apex, 
separated f rom the dark apical line which lies at the base of the golden-gray 
apical cilia. 

Hind-wings and cilia, gray, w i t h a fa in t golden sheen. 
Abdomen, gray, anal t u f t paler. 
Hind-tarsi, whitish-gray, unspotted. 
Exp. al. 9 - l O m m . 
Type $ $ Mus. Wlsm. 

Six specimens, b r td from somewhat folded mines, occupying the whole upper side 
of leaves of Ledum glandulosum, found i n June in Mendocino County, Cal., and 
bred the same month. I met w i t h this species also on the wing at the same time and 
place. I t appears to be nearly allied to salicicolella Sircom, among the European 
species. 

L i t h o c o l l e t i s a lnicolel la , sp. n. 

Antennas, whitish, very faintly spotted above. 
Palpi, white. 
Head, face white, f rontal t u f t grayish saffron. 
Thorax, pale grayish saffron touched w i t h white at the sides. 
Fore-wings, pale grayish saffron w i t h three dorsal and four costal silvery-white streaks, 

a l l dark-margined on their inner sides and at their points; a somewhat broad but 
very indistinct white medio-basal streak extends above the fold to one-third the 
wing-length, and a shorter streak of the same color follows the dorsal margin 
f rom the base to half the length of the one above i t ; the first dorsal streak is 
broad, outwardly oblique, and reaching nearly to the smaller triangular costal 
streak above i t ; i n some specimens i t actually attains to i t , forming an angulated 
fascia; the point of the second dorsal, also somewhat triangular, is directed a 
l i t t l e beyond the point of the second costal streak above i t ; these are both nearly 
perpendicular; the th i rd dorsal very small ; arising opposite the space between 
the th i rd and four th costal streaks, i t reaches to the apex of the former; the end 
of the wing is inclosed by a dark semicircular line at the base of the cil ia, within 
which is an elongate blackish spot; the ci l ia are grayish, w i t h a fa in t saffron tinge. 

Hind-ivings and cilia, also pale grayish. 
Abdomen, gray above, anal t u f t scarcely paler. 
Posterior tibice, whit ish, unspotted. 
Exp. al. 6 m m . 
Type, $ $ Mus. Wlsm. 

Two specimens were bred from larvse found mining the upper sides of leaves of 
Alnus incana on Mount Shasta, Siskiyou County, Cal., i n August, 1871, i n which 
month the perfect insects emerged. Three other specimens were met w i t h on the 
wing, also in the neighborhood of Mount Shasta. Judging f rom Chambers' descrip
tion, his alnivorella must be exceedingly close to this species. There are certain dis
t inct differences in the position aud extent of the dorsal streaks, but my chief reason 
for regarding i t as distinct is that Chambers describes the larva of alnivorella as feed
ing on the under side of the leaf, whereas my species feeds on the upper side of 
another species of alder. I am not aware of any instance of an alder-feeding Litho
colletis feeding on both sides of the leaves. ° 
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L i t h o c o l l e t i s incanel la sp. n. 

Antennae, whitish, faintly spotted above. 
Palpi, shining white. 
Head, face shining white, frontal t u f t white, w i t h a few saffron scales at the sides. 
Thorax, br ight reddish-saffron, w i t h a th in whit ish line running around its anterior 

margin and communicating w i t h the basal streak on the fore-wing. 
Fore-icings, br ight brownish-saffron w i t h a long slender medio-basal white streak wi th 

out dark margins, four costal and three dorsal streaks of the same color, some
times w i t h a slight metallic sheen; the first costal streak is a l i t t l e before the 
middle of the wing, oblique and pointed, w i t h a scarcely perceptible dark dusting 
along i ts inner margin; the first dorsal streak commences a l i t t l e nearer to the 
base; i t is dark-margined internally, and is somewhat wider than and reaches a 
l i t t l e beyond the costal streak beyond i t ; the second costal streak is small and 
points slightly outwards; the th i rd is nearly perpendicular; the fourth points 
sl ightly inwards from a l i t t l e before the apex; these three are a l l dark-margined 
on their inner edge ; opposite to these are the second and th i rd dorsal streaks; 
the second is triangular, wider at the base and dark margined internally, its black 
dusting communicating w i t h a patch of similar blackish scales at its apex extend
ing to the second costal streak above i t ; the th i rd dorsal streak is short, point
ing inwards and dark margined on both sides, its outer margin being continuous 
w i t h a dark line at the base of the cilia which encircles the t ip of the wing reach
ing to the exterior costal streak; w i t h i n this line, but separate from i t , is an 
elongate apical spot of somewhat disconnected blackish scales, the cilia pale 
greyish. 

Hind-wings and cilia, pale grayish. 
Abdomen, dark gray above, anal t u f t somewhat paler. 
Hind tarsi, white, tipped w i t h grayish, and two grayish-saffron spots above. 
Exp. al., 9 m m . 
Type, $ ? Mus. Wlsm. 

The larva feeds in mines on the under side of Alnus incana towards the end of June 
i n Colusia County, Cal., the perfect insects emerged in July, 1871. Seven specimens 
were bred, and the species was also met w i t h on the wing at Burney Creek (near Pit 
River), Shasta County, Cal. 

GENERAL NOTES. 

THE AMENDED CALIFORNIA HORTICULTURAL LAW. 

We take from the Los Angeles Evening Express, of July 12, the fol
l o w i n g a m e n d m e n t s t o t h e o l d ac t t o p r o t e c t a n d p r o m o t e t h e h o r t i c u l t 
u r a l i n t e res t s o f t h e S t a t e . T h e a c t e m b o d y i n g these a m e n d m e n t s was 
a p p r o v e d M a r c h 20. E n t o m o l o g i c a l l e g i s l a t i o n i s so u n u s u a l i n t h i s 
c o u n t r y t h a t these r u l i n g s w i l l be r e a d w i t h i n t e r e s t : 

SEC. 1. Section 1 of said act is hereby amended so as to read as follows: 
" S E C . 1. Whenever a petition is presented to the board of supervisors of any county, 

and signed by twenty-five or more persons who are resident freeholders and possesss-
ors of an orchard, or both, stating that certain or a l l orchards or nurseries, or trees 
of any variety, are infested with scale insects of any kind, injurious to f ru i t , f r u i t 
trees, and vines, codlin moth, or other insects that are destructive to trees, and pray
ing that a commission be appointed by them whose duty i t shall be to supervise their 
destruction as herein provided, the board of supervisors shall, w i t h i n twen ty days 
thereafter, select three commissioners for the county, to be known as a county board 
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of horticultural commissioners. The board of supervisors may fill any vacancy that 
may occur in said commission by death, resignation, or otherwise, and appoint one 
commissioner each year, one month or thereabouts previous to the expiration of the 
term of office of any member of said commission. The said commission shall serve for 
a term of three years from the date of their appointment, except the commissioners 
first appointed, one of whom shall serve for one year, and one of whom shall serve 
for two years, and one of whom shall serve for three years from the date of appoint
ment. The commissioners first appointed shall themselves decide, by lot or other
wise, who shall serve for one year, who shall serve for two years, and who shall serve 
for three years, aud shall not i fy the board of supervisors of the result of their choice." 

SEC. 2. Section two of said act is hereby amended so as to read as follows: 
" SEC. 2. I t shall be the duty of the county board of horticultural commissioners 

in each county, whenever i t shall deem i t necessary, to cause an inspection to be 
made of any orchard or nursery or trees or any fruit-packing house, 6tore-room, sales
room, or any other place in their jurisdiction, and i f found infested w i t h scale-bug, 
codlin moth, or other insect pests injurious to f r u i t , trees and vines, they shall notify 
the owner or owners, or person or persons in charge or possession of the said trees or 
place, as aforesaid, that the same are infested w i t h said insects, or any of them, or 
their eggs or larva, and they shall require such person or persons to disinfect or de
stroy the same wi th in a certain time to be specified. I f w i th in such specified time 
such disinfection or destruction has not been accomplished, the said person or per
sons shall be required to make application of such treatment for the purpose of de
stroying them as said commissioners may prescribe. Said notices may be served 
upon the person or persons owning or having charge or possession of such infested 
trees, or places, or articles, as aforesaid, by any commissioner, or by any person 
deputed by the said commissioners for that purpose, or they may be served in the 
same manner as a summons in a c iv i l action. I f the owner or owners, or the person 
or persons, i n charge or possession of any orchard, or nursery, or trees, or places, or 
articles infested w i t h said insects, or any of them, or their larva or eggs, after having 
been notified as above to destroy the same, or make application of treatment, as 
directed, shall f a i l , neglect, or refuse so to do, he or they shall be deemed guilty of 
maintaining a public nuisance, and any such orchards, nurseries, trees, or places, or 
articles thus infested, shall be adjudged and the same is hereby declared a public 
nuisance, and may be proceeded against as such. I f found gui l ty , the court shall 
direct the aforesaid county board of horticultural commissioners to abate the nuisance. 
The expenses thus incurred may be a lien upon the real property of the defendant." 

SEC. 3. Section three of said act is amended so as to read as fol lows: 
"Sec. 3. Said county boards of hort icul tural commissioners shall have power tc 

divide the county into districts, and to appoint a local inspector for each of said dis
tricts. The state board of horticulture, or the quarantine officer of said board, shal 
issue commissions as quarantine guardians to the members of said county boards o 
hort icultural commissioners and to the local inspectors thereof. The said quarantim 
guardians, local inspectors, or members of said county boards of horticultural com 
missioners shall have f u l l authority to enter into any orchard, nursery, or place o 
places where trees or plants are kept and offered for sale or otherwise, or any house 
store-room, sales-room, depot, or any other such place i n their jurisdiction, to inspec 
the same or any part thereof." 

SEC.-4. Section four of said act is hereby amended so as to read as fol lows: 
" SEC. 4. I t shall be the duty of said county board of hort icultural commissionei 

to keep a record of their official doings, and to make a report to the State hoard o 
horticulture, on or before the first day of October of each year, of the condition t 
the f r u i t interests i n their several districts, what is being done to eradicate the ir 
sect pests and diseases, also as to carrying out of a l l laws relative to the greate* 
good of the f r u i t interest. Said board shall publish said reports i n bul le t in form, c 
may incorporate so much of the same in their annual reports as may be of genen 
interest." 
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SEC. 5. Section five of said act is hereby amended so as to read as fol lows: 
" SEC. 5. Eacb member of the county board of horticultural commissioners, and 

each local inspector, shall be paid for each day actually, engaged in the performance 
of his duties under this act, payable out of the county treasury of his county, such 
compensation as shall be determined by resolution of the board of supervisors of the 
county, before entering into the discharge of his or their duties." 

SEC. 6. Section six of said act is hereby amended so as to read as follows: 
" S E C . 6. Said county boards of hort icultural commissioners shall have power to 

remove any local inspector who shall f a i l to perform the duties of his office." 
SEC. 7. Section seven of said act is hereby repealed. 
SEC. 8. Section eight of said act is hereby amended so as to read as follows, and to 

be known as section seven of said act, v i z : 
" S E C . 7. I f any member of the county board of hort icul tural commissioners shall 

f a i l to perform their duties of his office, as required by this act, he may be removed 
f rom office by the board of supervisors, and the vacancy thus formed shall be filled 
by appointment by the board of supervisors." 

SEC. 9. Section 9 of said act is hereby amended so as to read* as follows, and to be 
known as section 8 of said act, viz : 

" S E C . 8. I t shall be the duty of the county board of horticultural commissioners 
to keep a record of their official doings and to make a monthly report to the board of 
supervisors, and the board of supervisors may withhold warrant for salary of said 
members and inspectors thereof u n t i l such time as said report is made." 

SEC. 10. A new section is hereby added to said act, to be known as section 9, and 
to read as follows, v i z : 

" SEC. 9. A l l acts and parts of acts i n conflict w i t h the provisions of this act are 
hereby repealed." 

SEC. 11. This act shall take effect and to be i n force f rom and after its passage. 

NEW CODLING MOTH AND PEACH-BORER ENEMIES. 

Prof. E. A. Popenoe, in the Industrialist for June 6, mentions an in
t e r e s t i n g n e w p a r a s i t e o f t h e C o d l i n g M o t h , w h i c h h e de t e rmines as a 
n e w species o f t h e genus B e t h y l u s . O f t h i s pa r a s i t e 5 larva? were 
f o u n d i n a g r o u p f e e d i n g e x t e r n a l l y u p o n t h e d o r s u m o f one o f t h e 
a b d o m i n a l segments o f a n A p p l e - w o r m t a k e n f r o m t h e i n t e r i o r o f a n 
app le . T h e larva? s p u n y e l l o w cocoons a f t e r a r r i v i n g a t f u l l g r o w t h , 
a n d i n f a c t t h e i r h a b i t seems t o be q u i t e s i m i l a r t o t h a t o f C h a l c i d s o f 
t h e genus E u p l e c t r u s . 

H e a lso descr ibes t h e m a n n e r i n w h i c h t h e larva? o f Trogosita obscura 
d e v o u r t h e pupa? o f t h e C o d l i n g M o t h u n d e r t r ee bands . 

H e also s ta tes t h a t he b r e d a l a r g e n u m b e r o f specimens o f a honey-
y e l l o w B r a c o n i d f r o m larva? a n d pupa? o f t h e Peach- t ree B o r e r . W e 
are s u r p r i s e d t o n o t i c e t h a t he s ta tes t h a t he has n o t been able t o find 
i n a n y o f t h e e n t o m o l o g i c a l r e p o r t s re ference t o a n y paras i tes o f t h i s 
insec t , a n d w e m a y c a l l a t t e n t i o n t o t h e s t a t e m e n t u p o n page 255 o f 
t h e A n n u a l B e p o r t o f t h i s D e p a r t m e n t f o r 1879, t h a t P ro fe s so r Corn-
s t o c k d u r i n g t h a t y e a r b r e d 4 paras i tes—2 Cha lc ids , 1 M i c r o g a s t e r , a n d 
1 B r a c o n i d . P r o f e s s o r B i l e y has r e a r e d f r o m t h e i E g e r i a Phwogenes 
ater Cress, a n d Bracon nigrifectus B i l e y M S . 

P ro fes so r Popenoe 's a r t i c l e i s i l l u s t r a t e d b y figures o f t h e B e t h y l u s 
a n d T r o g o s i t a , w h i c h h a v e been a d m i r a b l y d r a w n b y M r . C. L . M a r l a t t . 
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SOME PACIFIC COAST HABITS OF T H E CODLING M O T H . 

We have recently learned of certain interesting observations which 
seem t o i n d i c a t e t h a t t h e C o d l i n g M o t h d i f f e r s s l i g h t l y i n h a b i t i n Cal
i f o r n i a f r o m i t s cus toms i n t h e E a s t . M r . K o e b e l e , w r i t i n g us unde r 
da t e o f J u l y 24, s tates t h a t , a t t h e e n d o f M a y o f t h e p r e s e n t season, 
w h e n t h e apples w e r e a b o u t 1 i n c h i n d i a m e t e r , he n o t i c e d t h e moths 
a p p e a r i n g i n n u m b e r s . Soon a f t e r sunse t t h e y b e g a n t o s w a r m a round 
t h e t rees , c h i e f l y near t h e t o p , a n d k e p t i t u p u n t i l d a r k . H e not iced 
s m a l l ba t s f e e d i n g u p o n t h e m a b u n d a n t l y . T h i s , he t h i n k s , i s t h e t ime 
o f o v i p o s i t i o n . H e n o t i c e d , h o w e v e r , t h a t t h e eggs w e r e c h i e f l y la id 
o n t h e u p p e r s ide o f t h e f r u i t , a n d w i t h pears o f t e n u p o n t h e stem, 
E e w o f t h e larvae, a c c o r d i n g t o h i s obse rva t i ons , e n t e r e d t h e f r u i t a t the 
s p o t w h e r e t h e e g g was d e p o s i t e d , b u t b e g i n n i n g a s l i g h t ho le a t th is 
p o i n t , t h e y l e f t i t a f t e r b e c o m i n g s l i g h t l y l a r g e r a n d en t e r ed t h e f r u i t 
a t t h e l o w e r e n d . These o b s e r v a t i o n s w e r e made i n t h e San t a Cruz 
M o u n t a i n s . 

S i m i l a r l y , M r . B . D . W i e r , i n h i s C o d l i n g - M o t h N o t e s , p u b l i s h e d i n 
t h e Pacific Rural Press o f J u n e 8, f r o m w h i c h w e h a v e p r e v i o u s l y quoted, 
s ta tes t h a t , a c c o r d i n g t o h i s obse rva t i ons , t h e e g g i s , as a r u l e , l a id 
e l s e w h e r e t h a n i n t h e c a l y x . 

THE EFFECT OF ARSENICAL INSECTICIDES UPON THE HONEY BEE. 

The prevailing opinion seems to favor the theory, that if arsenical 
m i x t u r e s a re s p r a y e d o r d u s t e d u p o n f r u i t t rees w h i l e t h e l a t t e r are i n 
b l o o m t h e bees w h i c h f r e q u e n t t h e m w i l l be d e s t r o y e d . W i t h th is 
i d e a i n v i e w f r u i t - g r o w e r s h a v e v e r y p r o p e r l y been c a u t i o n e d n o t to 
use these m i x t u r e s d u r i n g t h e b l o o m i n g season, a n d i n f a c t t h i s has 
been u r g e d as a n a r g u m e n t a g a i n s t t h e use o f these substances as 
insec t i c ides . 

T h e w r i t e r , w h i l e i n L o u i s i a n a , w a s t o l d b y p l a n t e r s t h a t d u s t i n g 
P a r i s G r e e n u p o n t h e c o t t o n p l a n t s k i l l e d t h e bees w h i c h f r e q u e n t e d 
t h e b los soms t h e r e o n f o r t h e p u r p o s e o f s e c u r i n g t h e n e c t a r w h i c h was 
c o n t a i n e d i n t h e m . 

T h e r e appears , h o w e v e r , t o be some g o o d n e g a t i v e e v i d e n c e b e a r i n g 
u p o n t h e p r o b l e m , w h i c h i t w i l l be w e l l t o cons ide r b e f o r e f o r m i n g a 
d e c i d e d o p i n i o n i n t h i s r e a l l y i m p o r t a n t m a t t e r . 

M r . E d w i n T e n o w i n e j a f r u i t - g r o w e r nea r N e w A l b a n y , I n d . , i s a ve ry 
s t r o n g a d v o c a t e o f t h e use o f a r s e n i c a l m i x t u r e s , as a g a i n s t b o t h Cod
l i n g M o t h a n d P l u m C u r c u l i o , a n d i s a lso , t o a l i m i t e d e x t e n t , engaged 
i n a p i c u l t u r e . 

Some t i m e ago, w h i l e s p e n d i n g a d a y w i t h M r . Y e n o w i n e , he r e m i n d e d 
m e t h a t s eve ra l yea r s ago h e h a d w r i t t e n m e as t o t h e p r o b a b l e ef fec ts 
o n bees o f t h e use, d u r i n g t h e b l o o m i n g season, o f these a r s en i ca l m i x t 
ures, a n d h a d r e c e i v e d a v e r y c a u t i o n a r y r e p l y . I t appea r s t h a t i n 
s t e ad o f f o l l o w i n g m y a d v i c e he s p r a y e d a l l so r t s o f f r u i t s f r e e l y , b o t h 
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i n a n d o u t o f t h e b l o o m i n g season, a n d i n s t e a d o f d e s t r o y i n g b i s bees 
t h e y h a v e i n c r e a s e d f r o m 8 t o 17 s t r o n g , h e a l t h y co lonies , a n d h a v e 
f u r n i s h e d h o n e y o f w h i c h he a n d h i s f a m i l y h a v e p a r t a k e n f r e e l y . T h i s 
c o n v e r s a t i o n w i t h M r . Y e n o w i n e t o o k p l ace o n t h e 23d o f J u n e , so t h a t 
t h e inc rease s h o w n w a s p r a c t i c a l l y t h a t o f a n u n f a v o r a b l e season.—F. 
M . W E B S T E R . 

NEMATODE INJURY TO CANE-FIELDS IN JAVA. 

In connection with the forthcoming Bulletin 20 of this Division, on 
N e m a t o d e W o r m s i n j u r i o u s t o t h e r o o t s o f p l a n t s i n F l o r i d a , m a y be 
g i v e n a s h o r t n o t i c e o f a n a r t i c l e b y D r . F . S o l t w e d e i o n N e m a t o d e s 
w o r k i n g i n t h e r o o t s o f s u g a r cane i n J a v a , t a k e n f r o m t h e Agricultural 
and Horticultural Review o f A u g u s t 1 , 1887, w h i c h was i n c l o s e d b y 
Y i c e a n d D e p u t y C o n s u l H o r a t i o G . W o o d , o f t h e U n i t e d S ta tes consu
l a t e a t B a t a v i a , w i t h h i s r e p o r t t o t h e D e p a r t m e n t o f S ta te , a n d r e p r i n t e d 
w i t h t h e same i n t h e r e p o r t s o f consu ls o f t h i s G o v e r n m e n t f o r M a y o f 
t h e p r e sen t year . I n t h e r e m a r k s on t h e sugar-cane disease i n J a v a , 
w h i c h f o r m t h e s u b j e c t o f t h e r e p o r t r e f e r r e d to a n d bear d a t e o f M a r c h 
13 ,1889, C o n s u l W o o d s ta tes t h a t a congress composed o f p l a n t e r s , ex
p o r t e r s , a n d persons i n t e r e s t e d i n t h e s u g a r p r o d u c t i o n o f J a v a , has 
j u s t c losed i t s session a t S a m a r a n g . T h e o b j e c t o f t h i s congress was 
m a i n l y t o d iscuss t h e cause a n d cu re o f t h e N e m a t o d e a t t a c k s o n t h e 
cane-roots , t h e r e c a l l e d t h e " s e r e h " disease, w h i c h i s n o w s p r e a d i n g 
m o s t r a p i d l y a n d d i s a s t r o u s l y t h r o u g h t h e cane-f ie lds o f w e s t e r n a n d 
c e n t r a l J a v a , h a v i n g been first d i s c o v e r e d o n t h e i s l a n d o n l y t h r e e years 
a g o i n p l a n t a t i o n s nea r C h e r i b o n , a sea-port t o w n on t h e n o r t h coast 125 
mi les t o t h e e a s t w a r d f r o m B a t a v i a . T h e r e p o r t f u r t h e r s ta tes t h a t t h e 
congress has s u b s c r i b e d a f u n d o f $90,000 f o r t h e p u r p o s e o f e n g a g i n g 
a b a c t e r i o l o g i s t f r o m E u r o p e t o v i s i t t h e i s l a n d , i n v e s t i g a t e t h e disease, 
a n d p ropose i t s r e m e d y . T h e N e m a t o d e s r educe n o t o n l y t h e q u a n t i t y 
o f t h e s u g a r c r o p b u t i t s q u a l i t y as w e l l , a n d t h e s u b j e c t i s t h e r e f o r e o f 
t h e u t m o s t i m p o r t a n c e i n c a n e - g r o w i n g r eg ions . 

D r . S o l t w e d e i , i n h i s a r t i c l e , m e n t i o n s h a v i n g d i s c o v e r e d i n t h e cane 
r o o t s t h e f o l l o w i n g genera , w h i c h a l l b e l o n g t o t h e f a m i l y A n g u i l l u l i d s e : 
Dorylaimus, o n l y o n c e ; seve ra l species o f Tylenchus, o f w h i c h t h e one 
f o u n d a l m o s t a l w a y s a t t e n d a n t u p o n t h e " sereh " disease, seems t o be 
n e w , a n d i s n a m e d b y h i m T. sacchari; a n d one species o f Heterodera, 
n.javanica, w h i c h also seems w h e n i t occurs t o cause t h e " s e r e h " d is 
ease, b u t has so f a r been d i s c o v e r e d i n o n l y a f e w p l a n t s . Tylenchus 
sacchari has been f o u n d t h e r e also i n t h e r o o t s o f s o r g h u m , w h i l e severa l 
f o r m s o f Tylenchus h a v e besides been d i s c o v e r e d i n t h e r o o t s o f r ice 
a n d maize , t h o u g h i t c a n n o t a t p re sen t be s a i d w i t h c e r t a i n t y t h a t 
T. sacchari i s a m o n g these . Some f e w o b s e r v a t i o n s a re m a d e o n t h e 
l a t t e r , a n d , as n e a r l y as c a n be a sce r t a ined , i t feeds o n l y i n t h e y o u n g 
a n d j u i c y r o o t l e t s w h i c h s p r o u t d i r e c t l y f r o m t h e s t a l k , these be
c o m i n g i t s b r e e d i n g places. A d e s c r i p t i o n i s g i v e n o f t h e m a l e a n d 
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f ema le , w i t h t h e size o f t h e same a u d o f t h e egg , a n d r e m a r k s o n th 
v a r i o u s o rgans , i n c l u d i n g those o f g e n e r a t i o n a n d t h e s p e r m a t i c fluid 
T h e pa ras i t e can n o t be i n t r o d u c e d excep t i u e a r t h f r o m i n f e s t e d regions 
a u d i t appears t h a t a g r e a t dea l o f m o i s t u r e i s r e q u i r e d t o c o m p l e t e i t 
d e v e l o p m e n t . D r . So l twede i ' s a r t i c l e i s m e r e l y p r e l i m i n a r y a n d doe 
n o t sugges t a n y r emed ies .—T. T . 

THE IMPORTATION OF OCNERIA DISPAR. 

We are greatly interested to learn from the New England Farmer o 
J u l y 13 t h a t t h e larvae o f t h i s w e l l - k n o w n E u r o p e a n i n sec t , w h i c h is i 
r a t h e r l a r g e b o m b y c i d m o t h , h a v e made t h e i r appearance i n the towj 
o f M e d f o r d , Mass . , f e e d i n g u p o n M e v e r y t h i n g f r o m g a r d e n vegetable 
t o o a k leaves." T h e i d e n t i f i c a t i o n seems t o h a v e been m a d e b y M K 
F e r n a l d , a n d c o n s e q u e n t l y c a n n o t be q u e s t i o n e d . 

I n t h e l a t t e r p a r t o f J u l y w e r e c e i v e d f r o m M r s . N . W . 0 . H o l t , o 
W i n c h e s t e r , Mass . , some y o u n g c a t e r p i l l a r s o n M u l b e r r y a n d A p p l 
w h i c h w e t a k e t o be t h e larva? o f t h i s insec t . T h e i m p o r t a t i o n a t t h i 
l a t e d a t e o f s u c h a consp icuous species i s o f g r e a t i n t e r e s t . 

ANOTHER LEAF-HOPPER REMEDY. 

Mr. George West, of Stockton, Gal., according to the Vineyardist o 
J u l y 15, has g i v e n t h e p l a n o f f e e d i n g oft* h i s g r a p e leaves b y sheep, a 
a r e m e d y f o r t h e g r ape - l ea f h o p p e r , a f u l l t e s t . L a s t f a l l , a f t e r t h e cro; 
h a d a l l been g a t h e r e d , he t u r n e d 3,000 h e a d o f sheep i n t o h i s 600-acr 
v i n e y a r d , a n d i n a s h o r t t i m e t h e y h a d ea ten e v e r y ve s t i ge o f foliag 
o f f t h e v i n e s , l e a v i n g t h e m c o m p l e t e l y b a r e . T h i s y e a r t h e r e has bee 
n o s i g n o f t h e h o p p e r . 

A CABBAGE-MAGGOT EXPERIMENT. 

An experiment with lime and liquid manure for the Cabbage Maggot 
m a d e u p o n a l a r g e scale b y M r . D . M . D u n n i n g , o f C a y u g a C o u n t y , 1 
Y . , has r e s u l t e d i n t h e p e r f e c t success o f t h e l i q u i d m a n u r e a n d a p a r t i i 
success o f t h e gas- l ime. 

HOW OFTEN HAS THIS BEEN NOTICED ? 

In a half-grown Cecropia larva, found August 7 upon Birch in tl 
g r o u n d s o f t h e D e p a r t m e n t o f A g r i c u l t u r e , t h e l e f t - h a n d tuberc le . ( 
t h e b a c k o f t h e first a b d o m i n a l s egmen t i s e n t i r e l y w a n t i n g . There 
n o t t h e s l i g h t e s t t r a c e o f i t . T h e r i g h t - h a n d t u b e r c l e i s as l a rge 
u sua l , a n d i n e v e r y o t h e r r e spec t t h e s p e c i m e n i s n o r m a l . 

OBITUARY. 
• 

W e are p a i n e d t o l e a r n o f t h e d e a t h o f D r . A n t o n A u s s e r e r w h i 
o c c u r r e d J u l y 20 a t G r a z , G e r m a n y . D r . A u s s e r e r w a s a p r o m i n e 
w o r k e r i n a r a c h n o l o g y , a n d , i n a d d i t i o n t o a n u m b e r o f s h o r t e r pape: 
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p r o d u c e d t h e o n l y a u t h o r i t a t i v e m o n o g r a p h o f t h e e x c e p t i o n a l l y d i f f i 
c u l t f a m i l y T e r r i t e l a r i s e . 

DOES THE WHEAT-STEM MAGGOT, MEEOMYZA AMERICANA, DISCRIM
I N A T E B E T W E E N DIFFERENT V A R I E T I E S OF W H E A T I 

In the literature of this species nothing seems to have been recorded 
r e l a t i v e t o i t s p r e f e rence f o r c e r t a i n v a r i e t i e s o f w h e a t s o r i n d i c a t i n g 
t h a t a n y s u c h d i s c r i m i n a t i o n has been w i t n e s s e d . 

D u r i n g t h e five yea r s t h a t I h a v e been l o c a t e d a t t h e P u r d u e E x p e r i 
m e n t S t a t i o n t h e s m a l l e x p e r i m e n t p l a t s , c o m p r i s i n g f r o m 40 t o 50 
d i f f e r e n t v a r i e t i e s o f w h e a t s , h a v e s h o w n b u t l i t t l e d i f f e r e n c e i n t h e 
e x t e n t o f i n j u r y , w h i c h has i n a l l cases been r a t h e r s l i g h t . 

I n l a r g e r fields t h e r e seems t o be a d i f f e r e n c e i n t h e s e v e r i t y o f t h e 
a t t a c k o f t h e s p r i n g b r o o d o f larva?, w h i c h has t h i s yea r been e x t r e m e l y 
w e l l m a r k e d , espec ia l ly b e t w e e n V e l v e t C h a f f a n d M i c h i g a n A m b e r . 
T w o fields s o w n t h e same d a y i n Sep tember , 1888, o n t h e s ame k i n d o f 
s o i l , a n d i n f a c t e v e r y p e r c e i v a b l e e l emen t b e i n g e q u a l e x c e p t v a r i e t y 
o f seed, one o f w h i c h was V e l v e t C h a f f a n d t h e o t h e r M i c h i g a n A m b e r , 
s u f f e r e d v e r y d i f f e r e n t l y ; t h e f o r m e r , o n t h e 1 4 t h o f J u n e , h a v i n g f u l l y 
f o u r i n f e s t e d s t r a w s t o one i n t h e l a t t e r . I n a l o n g , n a r r o w p l a t , ex
t e n d i n g some d i s t a n c e b e t w e e n t h e t w o fields a n d b e i n g composed o f 
b o t h o f these va r i e t i e s m i x e d i u a b o u t e q u a l p r o p o r t i o n s , t h e r a t i o o f 
i n j u r y t o each was a b o u t t h e same as i n t h e l a r g e r fields. T h e d i f f e r 
ence b e t w e e n t h e a t t a c k i n t h e t w o va r i e t i e s was s u f f i c i e n t l y m a r k e d t o 
a t t r a c t t h e a t t e n t i o n o f P r o f . W . C. L a t t a , a g r i c u l t u r i s t o f t h e sta
t i o n , w h o i s n e i t h e r a n e n t o m o l o g i s t n o r f a m i l i a r w i t h t h e i n sec t i t s e l f . 

I t i s w i t h a v i e w o f l e a r n i n g i f t h i s p a r t i a l i t y i s g e n e r a l , a n d also i f 
i t has been o b s e r v e d t o e x t e n d t o o t h e r v a r i e t i e s , t h a t t h e q u e s t i o n is 
he re p r o p o u n d e d a n d t h e o b s e r v a t i o n s g i v e n . — F . M . W E B S T E R . 

THE ASSOCIATION OF OFFICIAL ECONOMIC ENTOMOLOGISTS. 

In pursuance of the call issued by Mr. James Fletcher, president of 
t h e E n t o m o l o g i c a l C l u b o f t h e A m e r i c a n A s s o c i a t i o n f o r t h e A d v a n c e 
m e n t o f Science, a m e e t i n g o f those i n t e r e s t e d i n t h e f o r m a t i o n o f such 
a n assoc ia t ion as t h a t d e s c r i b e d i n t h e t i t l e t o t h i s n o t e was h e l d A u 
g u s t 29 a n d 30, a t T o r o n t o , C a n a d a . 

T h e f o l l o w i n g c o n s t i t u t i o n w a s first a d o p t e d : 

This association shall be known as the Association of Official Economic Entomolo
gists. 

I ts objects shall be: ( I ) To discnss new discoveries, to exchange experiences, and 
to carefully consider the best methods of work ; (2) to give opportunity to ind iv id
ual workers of announcing proposed investigations, so as to bring out suggestions 
and prevent unnecessary duplication of w o r k ; (3) to suggest, when possible, certain 
lines of investigation upon subjects of general interest; (4) to promote the study 
and advance the science of entomology. 

The membership shall be confined to workers in economic entomology. A l l econ
omic entomologists employed by the general or State Governments or by the State 
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Experimental Stations or by any agricultural or horticultural association, and a 
teachers of economic entomology in educational institutions may become members < 
tbe association by transmitting proper credentials to the secretary, and by autho 
izing him to sign their names to this constitution. Other persons engaged in pract 
cal work in economic entomology may be elected by a two-thirds vote of the men 
hers present at a regular meeting and shall be termed associate members. Membei 
residing outside of the United States or Canada shall be designated foreign member 
Associate and foreign members shall not be entitled to hold office or to vote. 

The officers shall consist of a president, two vice-presidents and a secretary, to I 
elected annually, who shall perform the duties customarily incumbent upon the 
respective offices. The president shall not hold office for two consecutive terms. 

The annual meeting shall be held at such place and time as may be decided upo 
by the association at the previous annual meeting. Special meetings may be calk 
by a majority of the officers, or shall be called on the wr i t ten request of not less tha 
five members. Eight members shall constitute a quorum for the transaction of bus 
ness. 

The mode of publication of the proceedings of the association shall be decided upo 
by open vote at each annual meeting. 

A l l proposed alterations or amendments to this constitution shall be referred to 
select committee of three at any regular meeting, and, after a report from such con 
raittee, may be adopted by a two-thirds vote of the members present: Provided, Thi 
a wri t ten notice of the proposed amendment has been sent to every voting membi 
of the association at least one month prior to date of action. 

T h e a d o p t i o n o f t h e c o n s t i t u t i o n was f o l l o w e d b y an e lect ion o f ofl 
cers, w h i c h r e s u l t e d as f o l l o w s : P r e s i d e n t , D r . C. V . E i l e y , TJ. S. Ent i 
m o l o g i s t ; first v i ce -p res iden t , P r o f . S. A . Fo rbes , S t a t e E n t o m o l o g i s t < 
I l l i n o i s ; second v ice -p res iden t , P r o f . A . J . Cook , P r o f e s s o r o f Entomo 
o g y i n t h e M i c h i g a n A g r i c u l t u r a l C o l l e g e ; sec re ta ry , P r o f . J . B . Smitl 
E n t o m o l o g i s t t o t h e N e w Je r sey A g r i c u l t u r a l E x p e r i m e n t S t a t i o n . 

T h e c h a r t e r member s are as f o l l o w s : C. V B i l e y , o f W a s h i n g t o n ; I 
A . Fo rbes , o f I l l i n o i s ; A . J . C o o k , o f M i c h i g a n ; J . B . S m i t h , o f Ne 
J e r s e y ; J . A . L i n t n e r , o f N e w Y o r k ; J . H . C o m s t o c k , o f N e w Y o r k ; ! 
L . H a r v e y , o f M a i n e ; M . L . B e c k w i t h , o f D e l a w a r e ; C. M . W e e d , 
O h i o ; F . M . W e b s t e r , o f I n d i a n a ; J . P . C a m p b e l l , o f G e o r g i a ; J am 
F l e t c h e r , o f C a n a d a ; C. J . S. B e t h u n e , o f C a n a d a ; E . B a y n e s Eeed, 
C a n a d a ; W i l l i a m Saunder s , o f C a n a d a ; E . J . W i c k s o n , o f C a l i f o r n i 
C. W W o o d w o r t h , o f A r k a n s a s ; H , G a r m a n , o f K e n t u c k y ; O . L u 
ger , o f M i n n e s o t a ; C . P . G i l l e t t e , o f I o w a ; H . O s b o r n , o f I o w a ; 
B r u n e r , o f N e b r a s k a ; L . O. H o w a r d , o f W a s h i n g t o n , a n d one o r t\ 
others , whose names w e a re n o t ab l e t o a n n o u n c e a t t h e p r e s e n t t i n 

T h e assoc ia t ion a d j o u r n e d A u g u s t 30 t o m e e t t h e c o m i n g w i n t e r 
t h e t i m e a n d p lace o f m e e t i n g o f t h e A s s o c i a t i o n o f E x p e r i m e n t SI 
t i o n s , p r e s u m a b l y a t W a s h i n g t o n , t h e c o m i n g N o v e m b e r . 

THE ENTOMOLOGICAL CLUB OF THE AMERICAN ASSOCIATION F< 
T H E ADVANCEMENT OF SCIENCE. 

This organization met at Toronto, Canada, August 28 to Septeml 
3. A m o n g t h e m e m b e r s i n a t t e n d a n c e w e r e M r . J a m e s F l e t c h e r , P r 
A . J . C o o k , P r o f . J . B . S m i t h , P r o f . H . G a r m a n , M r . E . B a y n e s Rei 
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R e v . C. J . S. B e t h u n e , M r . W i l l i a m Saunders , D r . P . B . H o y , M r . 0 . 
M . W e e d , M r . L . O . H o w a r d , M r . J . A l s t o n M o f f a t , M r . H . H . L y m a n , 
B e v . W . A . B u r m a n , P r o f . 0 . W . H a r g i t t , M r . E . P. T h o m p s o n . 

T h e address o f t h e p r e s i d e n t , M r . J ames F l e t c h e r , d e a l t p r i n c i p a l l y 
w i t h t h e i n j u r i o u s insec ts o f t h e yea r , a n d was o f e x t r e m e i n t e r e s t . I t 
was also w a r m l y d iscussed. O t h e r papers w e r e r e a d b y P ro fe s so r s 
Cook a n d S m i t h a n d b y Mess r s . W e e d , L y m a n , F l e t c h e r , a n d H o w a r d . 
Papers w e r e also r e a d w h i c h h a d been r e c e i v e d f r o m P r o f . C. H . F e r n -
a i d , M r . W H . E d w a r d s , a n d D r . F . W G o d i n g . 

T h e o f f i ce r s e l ec ted f o r t h e n e x t m e e t i n g a r e : P r o f . A . J . C o o k , pres
i d e n t ; B e v . C. J . S. B e t h u n e , v i c e - p r e s i d e n t ; P r o f . F . M . W e b s t e r , 
secre tary . 

DYNASTES TITYTJS I N I N D I A N A . 

Although a southern species, this insect is known to occur in the 
s o u t h e r n p o r t i o n s o f some o f t h e N o r t h e r n Sta tes . Say r e c o r d e d i t s 
occurrence, i n a n o l d c h e r r y t r ee , nea r P h i l a d e l p h i a , l a t . 3 9 ° 57 ' N . , 
a n d t h i s i s l o o k e d u p o n as i t s p r o b a b l e n o r t h e r n l i m i t , f r o m whence i t 
c a n be t r a c e d w e s t w a r d t h r o u g h I n d i a n a , I l l i n o i s , a n d M i s s o u r i , b u t 
o n l y i n loca l i t i e s c o n s i d e r a b l y f u r t h e r s o u t h w a r d . 

I n December , 1886, P r o f . A . H . G r a h a m , s u p e r i n t e n d e n t o f t h e p u b l i c 
schools o f C o l u m b u s , I n d . , l a t . 3 9 ° 13' K , s h o w e d me a spec imen w h i c h 
h a d been f o u n d o n t h e t o p o f one o f t h e school b u i l d i n g s , b y w o r k m e n 
engaged i n r e p a i r i n g t h e roo f . P e n n s y l v a n i a excep ted , t h i s seems t o 
be t h e n o r t h e r n m o s t l o c a l i t y w h e r e t h e species has been f o u n d . F r u i t 
g r o w e r s accuse t h e larvae o f d e s t r o y i n g t h e roo t s o f t h e g r a p e . — F . M . 
W E B S T E R . 

THE FIELD CRICKET DESTROYING- STRAWBERRIES. 

Although this insect has not, so far as I am aware, been recorded as 
d e s t r u c t i v e t o t h e f r u i t o f t h e S t r a w b e r r y , never the les s i t has l o n g been 
accused o f such dep reda t i ons b y s t r a w b e r r y g r o w e r s . Seve ra l yea r s 
ago a g e n t l e m a n o f M i s s i s s i p p i , whose n a m e I have m i s l a i d , c o m p l a i n e d 
o f ser ious i n j u r y t o h i s ber r ies b y these insects , s t a t i n g t h a t t h e y first 
a te t h e seeds a n d t h e n t h e p u l p . M o r e r e c e n t l y s i m i l a r accusa t ions 
h a v e come f r o m t b e f r u i t - g r o w e r s o f s o u t h e r n I n d i a n a ; b u t i n none o f 
these cases h a v e t h e c r i c k e t s been a c t u a l l y o b s e r v e d f e e d i n g o n t h e 
b e r r y . 

W h i l e t h i s m i g h t i n d i c a t e t h a t o t h e r insec ts were , p e r h a p s , e q u a l l y 
i m p l i c a t e d , i t i s a lso t r u e t h a t t h i s c r i c k e t i s a s h y f e l l o w , a n d i n o r d e r 
to observe h i m i n t h e a c t o f f e e d i n g one m u s t use t h e u t m o s t c a u t i o n . 
O n l y once h a v e I been ab le t o de tec t t h e m i n t h e a c t o f d e s t r o y i n g t h e 
f r u i t as accused. T h i s was o n J u n e 3 , 1 8 8 6 , w h e n I c a p t u r e d a n i n d i 
v i d u a l w h i c h h a d made such p rogress i n d e v o u r i n g a r i p e n i n g b e r r y as 
t o leave no d o u b t r e g a r d i n g t h e c a p a b i l i t i e s o f h i s race i n t h a t d i r e c t i o n . 
— F . M . W E B S T E R . 
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T H E P L U M CURCULIO SCARE I N CALIFORNIA. 

Eecent advices from one of our California agents, Mr. D. W. Coquil
l e t t , show t h a t t h e p u b l i s h e d s t a t e m e n t s i n t h e C a l i f o r n i a newspapers 
o f l a t e d a t e t o t h e e f f ec t t h a t t h e P l u m C u r c u l i o has m a d e i t s appear
ance i n L o s A n g e l e s C o u n t y , are e n t i r e l y u n f o u n d e d . F u l l e r ' s Rose 
Bee t l e (Aramigus fulleri) has been m i s t a k e n f o r Conotrachelus nenuphar. 
T h e Rose B e e t l e has been f o u n d t o be v e r y d e s t r u c t i v e i n t h a t v i c i n i t y 
t o t h e leaves o f E v e r g r e e n Oaks , Camel ias , P a l m s (Washingtoniafilli-

/era), Canna indica, a n d seve ra l o t h e r p l a n t s . 

LACHNUS LONGISTIGMA ON THE LINDEN IN WASHINGTON. 

The Linden Tree-louse, Lachnus longistigma Monell, described in 
T h o m a s ' T h i r d B e p o r t o n t h e I n s e c t s o f I l l i n o i s , p p . 119 a n d 120, and 
w h i c h bears a close resemblance t o L. platanicola B i l e y , has so f a r been 
r e c o r d e d on t h e L i n d e n i n o n l y one l o c a l i t y , M o n e l l h a v i n g observed i t a 
f e w m i l e s w e s t o f S t . L o u i s , as he s ta tes i n h i s d e s c r i p t i o n o f t h e insect. 
T h i s i n s t ance is n o t e d b y P a c k a r d i n t h e S e v e n t h B u l l e t i n o f t h e U . S. 
E n t o m o l o g i c a l C o m m i s s i o n (p . 127), w h e r e i t c o n s t i t u t e s t h e sole men
t i o n o f t h e occur rence o f t h i s L a c h n u s . 

A s a r e c o r d f o r t h e E a s t e r n U n i t e d S ta tes , i t m a y be m e n t i o n e d tha t 
t h e species i s a b u n d a n t t h i s y e a r (1889) i n W a s h i n g t o n o n t rees o f the 
E u r o p e a n L i n d e n , a n u m b e r o f w h i c h h a v e been f o u n d i n f e s t e d i n the 
n o r t h w e s t p a r t o f t h e c i t y . T h e first t r e e w a s e x a m i n e d o n A u g u s t 18, 
w h e n the insec ts w e r e i n a b u n d a n c e o n t h e u n d e r s i d e o f t h e lower 
l i m b s , a n d some w i n g e d spec imens w e r e f o u n d a m o n g s t t h e m , while 
t h e p a v e m e n t b e n e a t h was s t a i n e d w i t h t h e i r e x u d a t i o n s a n d h e l d the 
honey -dew i n l i t t l e p u d d l e s ; t h e same b e i n g o b s e r v e d u n d e r infested 
t rees n o t i c e d l a t e r . 

T h i s species d i f f e r s f r o m L. platanicola i n b e i n g l a r g e r , w i t h t h e wings 
m o r e d u s k y a n d t h e s t i g m a b l a c k . I t i s also i n t e r e s t i n g t o no te tha t 
some e x p e r i m e n t s c a r r i e d on b y M r . P e r g a n d e , o f t h i s D i v i s i o n , i n trans
f e r r i n g spec imens o f L. platanicola t o L i n d e n a n d L. longistigma to 
Sycamore , r e s u l t e d i n b o t h cases i n t h e f a i l u r e o f t b e co lon ies .—T. T . 

O 
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S P E C I A L NOTES. 

Greeting—The writer is pleased to greet more directly again the read
ers o f I N S E C T L I F E , a f t e r an absence o f five m o n t h s , t h e m o s t e n j o y 
able p o r t i o n s o f w h i c h have been t h e ocean voyages g o i n g a n d c o m i n g . 
P a r i s i s p r o v e r b i a l l y b e a u t i f u l , a n d we m e t m a n y d e l i g h t f u l peop le 
there , a m o n g t h e m n o t a f e w e n t o m o l o g i s t s ; b u t A m e r i c a neve r l o o k e d 
more f a i r n o r W a s h i n g t o n more a t t r a c t i v e t o o u r eyes t h a n u p o n o u r 
r e t u r n , a n d , w h i l e i t w o u l d be i n c o r r e c t t o say t h a t we are m o r e r e a d y 
f o r w o r k ( w h i c h has n o t been i n t e r m i t t e d , b u t was s i m p l y t r a n s f e r r e d 
to o ther scenes) w e c h e e r f u l l y r e l i eve M r . H o w a r d f r o m the D i v i s i o n a l 
harness a n d g i v e h i m a n o p p o r t u n i t y f o r w e l l - m e r i t e d res t a n d vaca
t i o n . I n d o i n g so we des i re t o p u b l i c l y t h a n k h i m , as also t h e res t o f 
t h e D i v i s i o n a l force , f o r t h e manne r i u w h i c h h i s a n d t h e i r seve ra l 
du t ies have been d i s cha rged .—0. V E . 

Lestophonus or Cryp.tochastum—Professor M i k ' s Opinion .—In t h e A u g u s t 
n u m b e r o f the Wiener Entomologische Zeitung P r o f . J o s e f M i k , i n com
m e n t i n g u p o n D r . W i l l i s t o n ' s " N o t e on t h e Genus L e s t o p h o n u s " i n t h e 
M a y n u m b e r o f I N S E C T L I F E ( V o l . I , p . 328), c o n f i r m s D r . W i l l i s t o n ' s 
p l a c i n g o f t h i s f o r m i n t h e Ochthiphilinw, a n d states t h a t , i n h i s o p i n i o n , 
there c a n h a r d l y be a n y d o u b t r e g a r d i n g t h e i d e n t i t y o f Lestophonus 
w i t h Eondan i ' s Cryptochcetum. T h e figures o f t h e w i n g , h e states, agree 
p e r f e c t l y , a n d so do t h e de sc r ip t i ons . H e says t h a t E o n d a n i i n h is ex
press ion " A r e o l a basa l i a n t i c a i n c o m p l e t a " does n o t r e f e r t o t h e ante
r i o r b u t t o t h e pos t e r io r basal c e l l , as c a n be seen f r o m t h e t h i r d p a r t 
o f t h e P r o d r o m u s ( F i g . V I P o f t h e p l a t e ) o f t h i s a u t h o r 

Entomology i n o h i o . - W e r ece ived Sep tember 1 3 t h t h e A n n u a l E e p o r t 
ot t he O h i o A g r i c u l t u r a l E x p e r i m e n t S t a t i o n f o r 1888, w h i c h c o n t a i n s 
u p o n pages 122 t o 1 7 6 t h e E e p o r t o f t h e E n t o m o l o g i s t , M r . C M W e e d 

91 
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T h e p r i n c i p a l a r t i c l e s are u p o n e x p e r i m e n t s i n p r e v e n t i n g t h e i n j u r i e s 
o f t h e P l u m C u r c u l i o ; a p r a c t i c a l p r e v e n t i v e o f Rose B u g i n j u r i e s to 
g rapes a n d peaches; o n some insec ts a f f e c t i n g C u r r a n t s a n d Goose
berr ies ; notes o n some B a s p b e r r y I n s e c t s ; o n t h e a u t u m n l i f e - h i s t o r y 
o f c e r t a i n l i t t l e - k n o w n P l a n t - l i c e ; notes o n v a r i o u s insec t s a f f e c t i n g 
g a r d e n crops ; hea t as a r e m e d y f o r B e a n a n d P e a W e e v i l s ; t h e C h i n c h 
B u g i n O h i o ; on t w o P o t a t o I n s e c t s (Epiccerus imbricatus a n d Doryphora 
10-Uneata); o n i n j u r i e s o f t h e S t r i p e d G r a p e - v i n e B e e t l e , a n d a l i s t of 
t h e a r t i c l e s p u b l i s h e d b y t h e e n t o m o l o g i s t d u r i n g t h e yea r . T h e report 
i s c a r e f u l l y p r e p a r e d a n d w e l l p r i n t e d , t h e m o s t v a l u a b l e c o n t r i b u t i o n 
t o t h e k n o w l e d g e b e i n g t h e a c c o u n t o f t h e e x p e r i m e n t s w i t h arsenicals 
a g a i n s t t h e C u r c u l i o , s h o w i n g , as t h e y do , t h e u t i l i t y o f t h e arsenicals 
f o r t h i s pu rpose , a n d c o n f i r m i n g t h e conc lus ions w h i c h w e expressed i n 
o u r l a s t a n n u a l r e p o r t . M a n y o f t h e a r t i c l e s h a v e been p u b l i s h e d else
w h e r e i n advance . 

Ros in W a s h fo r Red Scale.—In accordance w i t h i n s t r u c t i o n s f r o m the 
v i s i o n , M r . C o q u i l l e t t has been m a k i n g e x p e r i m e n t s w i t h t h i s wash 
a g a i n s t t h e r e d scale (Aspidiotus aurantii), a n d a f t e r t w e n t y d i f fe ren t 
tes ts m a d e w i t h v a r i o u s p r e p a r a t i o n s , f r o m t h e 1 7 t h o f J u l y to the 8th 
o f A u g u s t , t h e one w h i c h g a v e t h e bes t r e s u l t s w a s f o u n d t o be com-
posed o f r o s i n , 20 p o u n d s , caus t i c soda (70 pe r cent , s t r e n g t h ) , 6 pounds, 
fish o i l , 3 p o u n d s , a n d w a t e r t o m a k e 100 ga l l ons . I n p r e p a r i n g this 
w a s h t h e necessary m a t e r i a l s were p l a c e d i n a b o i l e r a n d cove red w i t h 
w a t e r a n d t h e n b o i l e d u n t i l d i s s o l v e d a n d s t i r r e d occas iona l ly d u r i n g 
t h e b o i l i n g . A f t e r d i s s o l v i n g , t h e p r e p a r a t i o n was b o i l e d b r i s k l y for 
a b o u t a n h o u r , a s m a l l q u a n t i t y o f c o l d w a t e r b e i n g a d d e d whenever 
t h e r e was d a n g e r o f b o i l i n g over . T h e b o i l e r was t h e n filled u p w i t h 
c o l d wa t e r , w h i c h m i x e d p e r f e c t l y w h e n a d d e d s l o w l v a n d f r e q u e n t l y 
s t i r r e d . I t was t h e n t r a n s f e r r e d t o a s t r o n g t a n k a n d d i l u t e d w i t h 
w a t e r t o 100 ga l l ons . N e i t h e r t h e leaves n o r t h e f r u i t w e r e i n j u r e d , whi le 
a l a r g e p r o p o r t i o n o f t h e scales were d e s t r o y e d . T h o s e w h i c h escaped 
were e i t h e r o n t h e f r u i t o r t h e u n d e r s i d e o f t h e leaves . T h e cost of 
t h e w a s h is 80 cen ts f o r 100 g a l l o n s o r f o u r - f i f t h s o f a c e n t p e r ga l lon . 
A n o range t r ee 16 f e e t t a l l b y 14 f e e t i n d i a m e t e r was g i v e n 14 gallons. 
T h i s , h o w e v e r , seems t o us t o be a n unneces sa r i l y l a r g e a m o u n t , bu t 
u p o n t h i s basis t h e cos t o f s p r a y i n g pe r t r ee i s 11.2 cen t s . 

M e e t i n g of Assoc ia t ion of Economic Entomologis t s ,—A n o t i c e f r o m t h § 
sec re ta ry i s p u b l i s h e d o n page 123. 
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T H E H O R N F L Y . 

X^Scematobia serrata Eobineau-Desvoidy.) 

Manr<l*. 
FIG. 11.—H.33MATOBIA SERRATA : a, egg; b, larva; c, puparium; d, adult in biting position—all en 

larged. (Original.) 

O u r k n o w l e d g e o f t h i s pes t is n o w s u f f i c i e n t l y f a r a d v a n c e d t o enable 
us t o p resen t a p r e l i m i n a r y a r t i c l e g i v i n g t h e m a i n f a c t s ascer ta ined . 
A more comple te a r t i c l e w i l l , howeve r , be p u b l i s h e d i n o u r a n n u a l r e p o r t 
f o r t h e year . 

FIESl APPEARANCE—SPREAD —INVESTIGATION. 

Our attention was first called to this pest in September, 1887, when 
M r . I . W . N i c h o l s o n , o f C a m d e n , N . J . , w r o t e us u n d e r da t e o f Sep t ember 
22, as f o l l o w s : 

Herewith. I send some specimens of flies which appear to have made their first ap
pearance about the middle of August. They are "very annoying to cattle, but rarely 
settle upon the horses or mules. They gather in patches or clusters particularly upon 
the legs, and are very active. I should like to know i f they are common in other 
parts of the United States. They appear to be very numerous in all the counties near 
Philadelphia, yet I have seen no person who has observed them before this season. 

L a t e r l e t t e r s t h e same season f r o m M r . N i c h o l s o n m e n t i o n e d t h e com
mon h a b i t o f c l u s t e r i n g u p o n t h e h o r n s , a n d t h e f a c t t h a t a f t e r a severe 
f r o s t i n t h e m i d d l e o f O c t o b e r t h e fly d i s appea red . 

M a y 15,1838, t h e same g e n t l e m a n w r o t e us t h a t t h e flies h a d p r o m p t l y 
made t h e i r appearance M a y 10, or a l i t t l e be fo re , i n g r e a t n u m b e r s . A 
f e w days l a te r we h e a r d o f t h e same insec t i n H a r f o r d C o u n t y , M d . , 
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t h r o u g h M r . George R . S tephenson , w h o r e p o r t e d i t s occu r rence i n t h a t 
l o c a l i t y t h e p r ev ious summer . 

B y the summer o f 1889 t h e pest h a d e x t e n d e d i u n u m b e r s m u c h far
t h e r t o t h e s o u t h w a r d , a n d t h e D e p a r t m e n t was e a r l y i n f o r m e d o f i t s 
occurrence i n H a r f o r d a n d H o w a r d Coun t i e s , M d . , a u d P r i n c e W i l l i a m , 
F a u q u i e r , S t a f f o r d , Cu lpepe r , L o u i s a , A u g u s t a , B u c k i n g h a m , a n d Bed
f o r d Coun t i e s , V a . T h e a l a r m became so g r e a t t h a t w e w e r e anxious 
t o l e a r n a l l t h a t was poss ible a b o u t t h e species, a n d a r r a n g e d t o have 
i t i n v e s t i g a t e d . Cons ide rab le t i m e has t h e r e f o r e been devo ted to the 
s t u d y o f the h a b i t s a n d l i f e h i s t o r y o f t h e insect . T h i s was done m a i n l y 
b y M r . H o w a r d , w h o m a d e a n u m b e r o f s h o r t t r i p s t o T h e P l a i n s , W a r -
r e n t o n , a n d C a l v e r t o n d u r i n g J u n e a n d J u l y . L a t e r i n t h e season M r . 
M a r l a t t ass is ted i n t h e w o r k , w h i c h h a d been g r e a t l y f a c i l i t a t e d by 
M r . G . M . B a s t a b l e , M r . D a v i d W h i t t a k e r , M r . M . M . Green , a n d M r . 
W i l l i a m J o h n s o n , a n d p a r t i c u l a r l y b y C o l . B o b e r t B e v e r l y . T o the 
courtes ies o f these g e n t l e m e n w e w o u l d a c k n o w l e d g e o u r indebtedness. 
A u g u s t 20 M r . H o w a r d f o u n d t h e f l i e s p r a c t i c a l l y i n W a s h i n g t o n — i u 
G e o r g e t o w n — a n d t h e n e x t d a y M r . M a r l a t t f o u n d t h e m i n B o s s l y n , at 
t h e V i r g i n i a e n d o f t h e A q u e d u c t B r i d g e , so t h a t f u r t h e r t r i p s f o r ma
t e r i a l were n o t necessary. 

a , 

FIG. 12.—H^MATOBIA SERRATA: a. side view of head of larva; b, ventral view of head of 
larva, showing antenna? and thoracic stigmata; c, dorsal view of anal end of larva, showing 
anal stigmata; d, anal plate of puparium; e, ventral view of anal end of larva, showing 
anal plate—still more enlarged. (Original.) 

The result of the summer's observations by these two gentlemen is 
t h a t t h e l i f e h i s t o r y o f t h e insec t has been a c c u r a t e l y m a d e o u t f r o m 
t h e egg t o t h e fly t h r o u g h seve ra l c o n s e c u t i v e g e n e r a t i o n s , a n d t h a t 
substances can be r e c o m m e n d e d w h i c h , f r o m t h e i r e x p e r i e n c e , w i l l 
keep the flies a w a y f o r f r o m five t o s i x days , w h i l e f r o m t h e l i f e h i s t o r y 
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a s u g g e s t i o n as t o p r e v e n t i v e s i s made , w h i c h , u n d e r c e r t a i n c i r c u m 
stances, w i l l p r o v e u n d o u b t e d l y o f g r e a t b e n e f i t . 

IS IT A NATIVE OR AN IMPORTED PEST? 

Since t h i s insec t was first b r o u g h t t o o u r no t i ce we h a v e f e l t t h a t i t 
w a s an i m p o r t e d pes t . I t s first appearance i n t h e n e i g h b o r h o o d o f 
P h i l a d e l p h i a a n d i t s g r a d u a l sp read s o u t h w a r d h a v e f a v o r e d t h i s idea. 
D r . W i l l i s t o n , t o w h o m we sent spec imens f o r name , w r o t e us t h a t he 
t h o u g h t i t an i n t r o d u c e d species, a n d v e r y close t o Emmatobia serrata 
o f R o b i n e a u - D e s v o i d y , d i f f e r i n g o n l y i n co lo r o f legs a n d antennae. H e 
has s ince, h o w e v e r , d e s c r i b e d i t as a n e w species (see Entomologica 
Americana, V o l . Y , N o . 9, Sep tember , 1889, p p . 180-181) , u n d e r t h e name 
Emmatobia cornicola, g i v i n g H. serrata as a ques t i onab le s y n o n y m . 
H i s p u b l i s h e d r e m a r k s o n t h i s p o i n t a r £ : 

I can not resist tbe belief that the species is an introduced one, and suspect that i t 
may be identical w i t h E. serrata R.-Desv., occurring in France. Aside, however, 
from the discrepancies that his description shows in the color of the legs, an identifi
cation of this author's species is usually, at least, only a guess. Macquart's very 
brief description is better; but the palpi are distinctly enlarged, and he says they 
are not. Nothing but a comparison of the specimens w i l l settle the question. 

M e a n t i m e D r . L i n t u e r h a d sent specimens to B a r o n Os ten-Sacken a t 
B e r l i n , w h o d e t e r m i n e d t h e m , as D r . L i n t n e r i n f o r m s us i n a l e t t e r 
d a t e d Sep tember 16, as t h e E u r o p e a n serrata, p l a c i n g i t i n t h e c lose ly 
a l l i e d genus o r subgenus Lyperosia o f B o n d a n i . W e are q u i t e i n c l i n e d 
t o accept B a r o n O s t e n Sacken's d i c t u m i n t h i s m a t t e r a n d so also we f ee l 
assured w i l l D r . W i l l i s t o n , a n d we hence c o n c l u d e t h a t o u r species i s 
t h e E u r o p e a n serrata, w h e t h e r i t be u l t i m a t e l y p laced i n Emmatobia o r 
Lyperosia b o t h o f w h i c h genera were s p l i t o f f f r o m Stomoxys a u d are 
c o n s i d e r e d b y Sch ine r as subgene ra o f t h f s las t . A t p re sen t we s h a l l 
f o l l o w D r . W i l l i s t o n i n p l a c i n g i t i n Emmatobia. 

W e k n o w l i t t l e o f t h e E u r o p e a n g e o g r a p h i c a l d i s t r i b u t i o n o f E. ser
rata. R o b i n e a u - D e s v o i d y desc r ibed i t f r o m F r a n c e a n d Sch ine r g ives 
i t s l o c a t i o n as s o u t h F r a n c e , w h i l e M a c q u a r t g ives i t as i n h a b i t i n g the 
s o u t h o f F r a n c e , a n d records i t s p e c i f i c a l l y f r o m B o r d e a u x . T h e f a c t t h a t 
i n t h i s c o u n t r y i t has s p r e a d w i t h m u c h g rea t e r r a p i d i t y t o w a r d s the 
s o u t h t h a n t o w a r d s the n o r t h w o u l d seem t o i n d i c a t e t h a t i t is a s o u t h 
E u r o p e a n species. 

T h e h a b i t s o f Hsematob ia i n E u r o p e are g i v e n b y R a i l l i e t * as f o l l o w s s 

The Haematobias are very small flies which l ive in the fields and seldom penetrate 
into the stables. As their name indicates, they are at least as blood-thirsty as Sto
moxys. They attack the animals in the pastures, particularly cattle, and they often 
collect in great numbers upon a single individual, wi th their wings expanded, work
ing in through the hairs to pierce the skin. E. stimulans Meig. and E. ferox R.-D. 
are the principal species of our region.—[France.] 

T h e exac t t i m e a n d p lace o f t h e i n t r o d u c t i o n , i t is imposs ib l e to ascer
t a i n . U p o n i t s first i m p o r t a t i o n i n s m a l l n u m b e r s i t was p r o b a b l y f o r 

Elements do Zoologie Me"(licale et Agricolc. 
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some t i m e u n n o t i c e d , a n d i t s f i r s t no t i ceab le appearance m a y n o t have 
been at t h e p o i n t o f i m p o r t a t i o n . 

A l l i m p o r t e d c a t t l e f r o m E u r o p e pass t h r o u g h the q u a r a n t i n e sta
t i o n s o f t h i s D e p a r t m e n t a t e i t he r L i t t l e t o n , Mass . , G a r f i e l d , N . J . , or 
Pa tapsco , M d . , a n d an e x a m i n a t i o n o f t h e records developes one or t w o 
p o i n t s o f in t e res t . Since 1884 o n l y t en head o f c a t t l e h a v e been im
p o r t e d i n t o t h e c o u n t r y d i r e c t f r o m F r a n c e . A l l o f these h a v e passed 
t h r o u g h t h e N e w Je rsey s t a t i o n , b u t t h e i r u l t i m a t e des t i na t i ons have 
i n no cases been w i t h i n t h e reg ions n o w i n f e s t e d w i t h t h e fly. The 
o t h e r i m p o r t a t i o n s have been f r o m p o i n t s l i k e A n t w e r p , L o n d o n , A m 
s t e r d a m , H a m b u r g , G l a s g o w , L i v e r p o o l , S o u t h a m p t o n , H u l l , Bot ter-
d a m , a n d B r i s t o l . T h e yea r 1886, i m m e d i a t e l y p r e c e d i n g t h e appear
ance o f t h e fly, was m a r k e d b y . q u i t e a n e x t e n s i v e i m p o r t a t i o n o f Bo l -
s t e in s f r o m A m s t e r d a m a n d R o t t e r d a m a n d L o n d o n , t h r o u g h the Gar
field s t a t i o n , m a i n l y f o r p a r t i e s i n N e w Y o r k C i t y . O v e r t h ree hundred 
were i m p o r t e d , a n d an i n t e r e s t i n g p o i n t t o i n v e s t i g a t e w i l l , therefore, 
be t h e occur rence o r n o n occur rence o f t h i s fly i n H o l l a n d . 

POPULAR NAMES AND POPULAR ERRORS. 

T h e p o p u l a r name w h i c h is here a d o p t e d — t h e " H o r n F l y " — h a s the 
s a n c t i o n o f p o p u l a r use. I t is s u f f i c i e n t l y d i s t i n c t i v e a n d we therefore 
r e c o m m e n d i t s a d o p t i o n . T h e name o f " Texas F l y " a n d " B u f f a l o F l y " 
a n d " B u f f a l o G n a t " are also i u use i n some sect ions a n d ind ica te an 
i m p r e s s i o n t h a t t h e ' i n s e c t came f r o m t h e W e s t . D r . L i n t n e r uses the 
t e r m " C o w - h o r n F l y . " O b j e c t i o n s m a y be u r g e d t o a l l o f these. 

T h e m o s t p r o m i n e n t o f t h e p o p u l a r e r ro r s is t h e b e l i e f t h a t the fly 
damages the h o r n , eats i n t o i t s subs tance , causes i t t o r o t , a n d even 
l a y s eggs i n i t w h i c h h a t c h i n t o m a g g o t s a n d m a y p e n e t r a t e to the 
b r a i n . T h e r e i s no f o u n d a t i o n f o r these be l ie fs . A s w e s h a l l show 
la te r , t he flies cong rega t e on t h e bases o f t h e h o r n s o n l y t o res t Where 
t h e y are n o t l i a b l e t o be d i s t u r b e d . W h i l e t h e y are t h e r e they are 
a l w a y s f o u n d i n t h e c h a r a c t e r i s t i c r e s t i n g p o s i t i o n , as s h o w n i n F i g . 
14, a n d d e s c r i b e d l a t e r . W h e r e t h e y h a v e been c l u s t e r i n g t h i c k l y on 
t h e ho rns , t h e l a t t e r become " f l y - s p e c k e d " a n d appea r a t a l i t t l e dis
t ance as t h o u g h t h e y m i g h t be d a m a g e d , a n d i t is d o u b t l e s s t h i s fac t 
w h i c h has g i v e n r i se t o t h e e r roneous o p i n i o n s c i t e d . 

LIFE HISTORY. 

T H E TZGG.—Place, Method, and Time of Oviposition.—Mr. H o w a r d ' s 
first impres s ion u p o n e n t e r i n g t h e field, t h a t t h e eggs w o u l d be f o u n d 
t o be l a i d i n f r e s h l y d r o p p e d d u n g , p r o v e d t o be c o r r e c t . H e b r o u g h t 
t o W a s h i n g t o n w i t h h i m f r o m C a l v e r t o n d u n g d r o p p e d on t h e n i g h t of 
J u l y 28 a n d exposed i n t h e field d u r i n g t h e 2 9 t h , a n d f r o m t h i s d u n g 
t h e first a d u l t flies, five i n n u m b e r , i s sued A u g u s t 7, o n l y t e n d a y s f r o m 
t h e l a y i n g o f t h e eggs. T h i s s e t t l e d t h e p o i n t o f p l ace o f o v i p o s i t i o n 
a n d b r e e d i n g . I t seemed p r o b a b l e t h a t t h i s was t h e o n l y subs t ance i n 
w h i c h t h e species breeds, as i n d e e d i t i s t h e o n l y l i k e l y subs t ance w h i c h 
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ex i s t s i n s u f f i c i e n t q u a n t i t y t h r o u g h t h e p a s t u r e s t o h a r b o r t h e m u l t i 
t udes o f flies w h i c h a re c o n s t a n t l y i s s u i n g t h r o u g h t h e s u m m e r , flow-
ever , m a n y l i v i n g f ema le s w e r e c a p t u r e d a n d p l a c e d i n b r e e d i n g cages 
w i t h h o r s e - d u n g a n d d e c a y i u g a n i m a l a n d v e g e t a b l e m a t e r i a l o f d i f f e r 
e n t k i n d s , each i s o l a t e d , a n d i t r e su l t ed t h a t a f e w o v i p o s i t e d i n t h e 
h o r s e - d u n g a n d f o u r flies were r e a r e d f r o m t h i s subs tance . T h e r e is 
n o ev idence , , however , t h a t i n a s ta te o f n a t u r e t h e flies w i l l l a y t h e i r 
eggs i n a n y t h i n g b u t c o w - d u n g . 

T h e t i m e a n d m a n n e r o f o v i p o s i t i o n w e r e p u z z l i n g a t first. A f t e r 
h o u r s o f close w a t c h i n g o f f r e s h d u n g i n pas tu res close to g r a z i n g c a t t l e 
n o t a s i n g l e Hse ina tob ia was seen t o v i s i t t h e d u n g , m u c h less t o l a y an 
egg . T h i s c lose o b s e r v a t i o n was m a d e a t a l l t imes o f t h e -day f r o m 
d a w n t i l l d u s k w i t h o u t r e s u l t , w h i l e b reed ing-cage e x p e r i m e n t s were a l l 
t he t i m e p r o v i n g t h a t n e a r l y a l l f r e s h d r o p p i n g s c o n t a i n e d m a n y eggs. 
W i t h some h e s i t a t i o n , t h e r e f o r e , t h e i n f e r e n c e was made t h a t t h e eggs 
were p r e s u m a b l y l a i d a t n i g h t , as s t a t e d i n t h e no te u p o n p . 60 o f t h e 
A u g u s t n u m b e r o f I N S E C T L I F E . 

T h e q u e s t i o n was , h o w e v e r , cons ide red b y n o means se t t l ed , a n d o n 
t h e d i s c o v e r y o f t h e fly a t R o s s l y n M r . M a r l a t t was d i r e c t e d t o m a k e 
especial obse rva t i ons u p o n t h i s p o i n t . T h e first r e s u l t was t h a t c a r e f u l 
e x a m i n a t i o n o f d u n g d r o p p e d i n t h e e a r l y m o r n i n g ( p r i o r t o 7 a. m.) 
showed v e r y f e w eggs, n o t more t h a n e i g h t o r t e n t o a s ing le d r o p p i n g , 
w h i l e t h a t d r o p p e d be tween 4 p . m . a n d l a t e r i n the n i g h t c o n t a i n e d s t i l l 
f ewer . O n a d u n g d r o p p e d b e t w e e n 10 a n d 11.30 a. m . i n t h e h o t sun
shine, howeve r , e x a m i n a t i o n , a f e w m i n u t e s a f t e r , s h o w e d a l a r g e n u m 
ber o f eggs—est imated a t t h r e e h u n d r e d a n d fifty. O t h e r v e r y f r e s h 
d r o p p i n g s were e x a m i n e d a n d t h e eggs w e r e f o u n d t o r ange f r o m none 
a t a l l t o over th ree h u n d r e d . O n e a u i m a l was t h e n f o r t u n a t e l y ob
served, f r o m close q u a r t e r s , i n t h e a c t o f pass ing her d u n g . A s t h e 
o p e r a t i o n commenced , f o r t y o r fifty o f t h e flies m o v e d f r o m t h e flank t o 
t h e back o f t h e t h i g h near t h e " m i l k m i r r o r , " a n d a t t h e close o f t h e 
o p e r a t i o n t h e y were seen t o d a r t i n s t a n t l y t o t h e d u n g a n d to m o v e 
q u i c k l y ove r i t s su r face , s t o p p i n g b u t an i n s t a n t t o d e p o s i t an egg . 
T h e a b d o m e n a n d o v i p o s i t o r were f u l l y e x t e n d e d a n d t h e w i n g s were 
h e l d i n a r e s t i n g p o s i t i o n . M o s t o f t h e m h a d l e f t t h e d u n g a t t h e e x p i 
r a t i o n o f t h i r t y seconds, w h i l e a f e w s t i l l r e m a i n e d a t t h e e x p i r a t i o n o f 
a m i n u t e . E v e r y i n d i v i d u a l h a d r e t u r n e d t o t h e cow, howeve r , i n l i t t l e * 
m o r e t h a n a m i n u t e . T h i s exp l a in s t h e p r e v i o u s non-success i n observ
i n g t h e ac t o f o v i p o s i t i o n , f o r t h e V i r g i n i a c a t t l e on t h e l a r g e s tock-
f a r m s are c o m p a r a t i v e l y w i l d , a n d a l t h o u g h t h e d u n g was e x a m i n e d as 
speed i ly as poss ib le a f t e r d r o p p i n g , t h e flies h a d a l r e a d y l e f t . 

T h e resu l t s , t h e r e f o r e , i n d i c a t e t h a t t h e eggs are depos i t ed d u r i n g 
d a y l i g h t , c h i e f l y d u r i n g t h e w a r m e r t i m e o f t h e day , be tween 9 a n d 4, 
a n d m a i n l y be tween 9 i n t h e m o r n i n g a n d noon . T h e y are l a i d s i n g l y , 
and neve r i n c lus ters , a n d u s u a l l y ou t h e i r sides on t h e su r face o f t h e 
w e t d u n g ; se ldom i n s e r t e d i n c r a c k s . 
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Description —Length, 1.25"»» to 1.37m m ; wid th , 0.34™"' to 0.41™"'. Shape, irregnlar 
oval, nearly straight along one side, convex along the other. General color, light 
reddish brown, lighter after hatching. General surface covered w i t h a hexagonal, 
epithelial-like sculpture, each cell from .027 m m to .033""" in length by about half 
the width . I n tbe nnhatched egg, even in those just deposited, a long, rather nar
row, ribbon-like strip is noticed along the entire length of the flattened Bide, rather 
spatuloid i n shape. I n hatching this strip splits off, remaining attached at one end, 
aud the larva emerges from the resulting slit. 

L A R V A . — A f t e r t h e eggs h a t c h t h e larvae descend i n t o t h e d u n g , re-
m a i u i n g , h o w e v e r , r a t h e r nea r t h e su r face . 

Newly-hatched Larva.— Length, 2.45 m m , and greatest w i d t h , 0.48™"'. Color, pure 
•white. Joints of segments rather plainly marked, venter w i t h slightly elevated ridges 
at ends of abdominal segments, the ridges w i t h delicate sparse rugosities. Resembles 
i n main ful l-grown larva. 

Full-grown Larva.—Length, 7 m m ; greatest width, 2 to 2.5 t n r a . Color, d i r ty white. 
Antennas 3-jointed, last jo in t pointed. Head w i t h a lamellar or ridged structure 
shown in figure; divided by cleft at t i p ; skin behind lamellar structure coarsely 
granulated, while that of thoracic and abdominal joints is nearly smooth. Thoracic 
stigmata pedunculate w i t h six pedunculate orifices. Ridges on venter of abdominal 
joints not strong, fainter than in young larva. Anal stigmata large, slightly pro
truding, very dark brown, nearly round, flattened on proximal borders, slightly longer 
than broad, 0.14 m m i n length, w i t h one central round opening, and a series of very 
delicate marginal tu f t s of cilia, four tuf ts for each spiracle, each issuing from a cleft, 
but none on the proximal edge. Anal segment below w i t h a dark yellow chitinous 
plate showing six irregular paired tubercles; the surface of the skin surrounding the 
plate rather coarsely granulated. 

PUPARIUM.—When ready to transform the larvae evidently descend 
f r o m t h e d u n g i n t o t h e g r o u n d b e l o w f r o m a h a l f t o t h ree -qua r t e r s o f an 
i n c h . A c t u a l o b s e r v a t i o n s w e r e m a d e o n larvae i n d u n g i n breeding-
cages w h e r e t h e s o i l was f i n e sand , a f f o r d i n g r e a d y e n t r a n c e to the lar
vae. W h e r e t h e d u n g has been d r o p p e d u p o n h a r d g r o u n d t h e proba
b i l i t i e s are t h a t t h e y w i l l n o t en te r so d e e p l y , a n d m a y i n d e e d t r a n s f o r m 
u p o n t h e sur face o f t h e g r o u n d a t t h e b o t t o m o f t h e d u n g . 

Description.—The puparium is from 4 m m to 4.5 m m i n length, by 2 m m to 2 .5 m r a in 
width, regularly ellipsoidal, thehead rather more pointed ; dark brown i n color. The 
segments are plainly separated. The anal stigmata are darker i n color than the rest 
of the skin ; are slightly protruded and preserve the same shape as in the larva. The 
central opening is s t i l l visible, as are the slight indentations of the border. The ven-. 
t ral plate, noticed at the base of the anal segment of the larva is s t i l l noticeable as a 
series of tubercular elevations. 

DURATION OF THE PREPARATORY STAGES AND CONSEQUENT NUM

B E R O F A N N U A L G E N E R A T I O N S . — T h e first f l i e s r e a r e d a t t h e Depar t 
m e n t issued A u g u s t 7 f r o m eggs depos i t ed J u l y 28. These w e r e five or 
s ix i n n u m b e r . A u g u s t 8 f o u r more i ssued f r o m t h e same l o t . A u g u s t 
12 s i x f l i e s issued, reared f r o m eggs l a i d J u l y 3 1 ; A u g u s t 13 t w o more, 
a n d A u g u s t 14 t w o m o r e f r o m t h e same l o t . D e l a y e d spec imens issued 
f r o m t h i s l o t A u g u s t 20 a n d 23. A u g u s t 26 seven f l i e s w e r e r e a r e d f r o m 
t w o o r th ree days ' o l d d u n g , co l l ec t ed A u g u s t 17. These obse rva t ions 
show t h e b u l k o f the f l ies d u r i n g l a t e J u l y a n d A u g u s t t o issue f r o m ten 
t o fifteen clays frorrr t h e l a y i n g o f t h e eggs. I n a l l cases the eggs h a t c h e d 
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i n less t h a n t w e n t y - f o u r h o u r s . E x p e r i m e n t s a l i t t l e l a t e r gave t h e 
f o l l o w i n g p e r i o d s : 

Aug. 21. Eggs deposited in confinement placed at 7 p. m. on cow dung free from 
eggs of other flies. 

23. Larvae one-fourth grown. 
25. Larvae one-half inch long. 
27. Larvte leaving manure and entering sand to pupate. 

Sept. 5. Three flies issued. 

Aug. 23. Eggs placed with isolated dung at 1.30 p.m. 
24. (9 a.m.) Eggs have hatched. 
25. Larvae one-fourth inch long. 
29. Apparently f u l l grown. 
30. Puparia found. 

Sept. 5. Two flies issued. 
6. Four flies issued. 

1. Eggs deposited 10.25 a m. 
2. Eggs were hatched when examined at 9 a. m. 
5. Larvae half grown. 
7. Larvae entering sand. 
8. Five puparia taken from sand. 
9. A l l i n puparia. 

15. Three adults. \ 
16. Twenty adults. > A l l found at 9 a. m. 
17. Twenty-six adults. > 
17. Twenty adults, issued between 12 and 4 p. m. 

F r o m these records i t w i l l be seen t h a t f r o m t e n t o seventeen days , 
say t w o weeks , is a b o u t t h e average t i m e f r o m t h e l a y i n g o f t h e e g g to . 
t h e appearance o f t h e f l i e s , a n d w i t h f o u r a c t i v e b r e e d i n g m o n t h s , f r o m 
M a y 15 t o Sep tember 15, t h e r e w i l l be e i g h t genera t ions . T h e f l ies w i l l 
u n d o u b t e d l y b reed l a t e r t h a n Sep tember 15, b u t w e m a y a l l o w t h i s t i m e 
t o m a k e u p f o r t h e t i m e o c c u p i e d i n t h e d e v e l o p m e n t o f t h e eggs i n t h e 
a b d o m e n o f t h e f e m a l e . W i t h seven o r e i g h t a n n u a l genera t ions t h e 
n u m b e r s o f t h e flies are n o t s u r p r i s i n g . 

FIG. 13.—HEMATOMA SEKKATA: a, head of female, front view; 6, head of male, front view ; c, head 
from side—all enlarged. (Original.) 

THE ADULT—Its Habits.—The flies were observed in the greatest 
a b u n d a n c e d u r i n g J u l y . T h e y m a k e t h e i r first no t i ceab le appearance 
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i i i V i r g i n i a e a r l y i n M a y , a n d , f r o m hearsay ev idence , r e m a i n u n t i l " l a t e 
i n t h e f a l l " o r u n t i l " r i g h t c o l d wea ther . " A t t h e da t e o f t h e present 
w r i t i n g , Sep tember 28, t h e y are s t i l l as a b u n d a n t as ever a r o u n d Wash-
i u g t o n . T h e c h a r a c t e r i s t i c h a b i t o f c l u s t e r i n g a b o u t t h e base o f the 
h o r n seems t o e x i s t o n l y w h e n t h e f l i e s are q u i t e a b u n d a n t . W h e n they 
ave rage o n l y a h u n d r e d o r so t o a s i n g l e a n i m a l , c o m p a r a t i v e l y f e w w i l l 
be f o u n d o n t h e ho rns . M o r e o v e r , as a g e n e r a l t h i u g t h e horn-cluster- , 

i n g h a b i t seems to be more 
p r e d o m i n a n t ea r l i e r i n the 
season t h a n l a t e r , a l though 
t h e f l i e s m a y seem to be 
n e a r l y as numerous . The 
c l u s t e r i n g u p o n t h e horns, 
a l t h o u g h i t has exc i t ed con
s ide rab le a l a r m , is n o t pro
d u c t i v e o f t h e s l igh tes t harm 
t o t h e a n i m a l . C a r e f u l study 
o f t h e insects i n the field 
show t h a t t h e y assume two 
c h a r a c t e r i s t i c posi t ions , one ' 
w h i l e f e e d i n g a n d the other 
w h i l e r e s t i n g . I t i s the rest-
i n g p o s i t i o n i n w h i c h they 
are a l w a y s f o u n d w h e n upon 
t h e h o r n s . I n t h i s position 
t h e w i n g s a r e h e l d n e a r l y flat 
d o w n t h e back , over lapping 

a t base a n d d i v e r g i n g o n l y m o d e r a t e l y a t t i p (see F i g . 14). T h e beak 
is h e l d i n a n e a r l y h o r i z o n t a l p o s i t i o n a n d t h e legs are n o t w i d e l y spread. 
I n t h e a c t i v e s u c k i n g p o s i t i o n , h o w e v e r , t h e w i n g s are s l i g h t l y elevated 
a n d are h e l d o u t f r o m t h e b o d y , n o t a t r i g h t ang les , b u t approaching 
i t , a p p r o x i m a t e l y a n ang le o f 60 degrees f r o m t h e a b d o m e n . T h e legs 
are s p r e a d o u t w i d e l y , a n d t h e beak , i n s e r t e d b e n e a t h t h e s k i n o f the 
a n i m a l , i s h e l d i n n e a r l y a p e r p e n d i c u l a r p o s i t i o n , a p p r o a c h i n g t ha t in 
F i g . 13c. T h e f l y , b e fo r e i n s e r t i n g i t s b e a k , has w o r k e d i t s w a y th rough 
t h e h a i r s close t o t h e s k i n . W h i l e f e e d i n g , h o w e v e r , t h e h a i r s which 
can be seen ove r i t s b o d y d o n o t seem t o i n t e r f e r e w i t h i t s speedy flight 
w h e n a l a r m e d , f o r a t a fling o f t h e t a i l o r a n i m p a t i e n t t u r n o f t h e head 
t h e flies r i se i n s t a n t l y i n a c l o u d f o r a f o o t o r t w o , r e t u r n i n g aga in as 
q u i c k l y a n d r e s u m i n g t h e i r f o r m e r p o s i t i o n s . 

T h e h o r n s are n o t t h e o n l y r e s t i n g places, f o r w i t h t h e h o r n s black 
f o r 2 inches above t h e i r base w e h a v e seen t h e flies t o w a r d s n i g h t f a l l 
se t t le i n v a s t n u m b e r s u p o n t h e b a c k b e t w e e n t h e h e a d a n d fore 
shou lders , w h e r e t h e y can be r eached b y n e i t h e r t a i l n o r h e a d . When 
f e e d i n g t h e y are f o u n d o v e r t h e b a c k a n d flanks a n d o n t h e l egs . Dur 
i n g a r a i n - s t o r m t h e y flock b e n e a t h t h e b e l l y . W h e n t h e a n i m a l is 

FIG. 14.—H^EMATOBIA SERRATA : Adult in resting posi
tion—enlarged. (Original.) 
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l y i n g d o w n a f a v o r i t e p lace o f a t t a c k seems t o be u n d e r t b e t h i g h a n d 
back b e l l y , a r o u n d t h e b a g . W i t h c e r t a i n a n i m a l s t h e d e w l a p seems t o 
be b a d l y a t t a c k e d w h i l e w i t h o the r s t h i s p o r t i o n o f t h e b o d y is a b o u t 
e x e m p t . C e r t a i n c a t t l e a g a i n w i l l be cove red w i t h f l i e s a n d w i l l lose 
c o n d i t i o n r a p i d l y , w h i l e o t h e r s are b u t s l i g h t l y t r o u b l e d . 

FIG. 15.—Cow-horn showing band of resting flies—reduced. (Original.) 

O n the horns t h e f l ies se t t l e t h i c k l y near t h e base, o f t e n f o r m i n g a 
comple te b a n d f o r a d i s t ance o f 2 inches o r more . (See F i g . 15.) T h e y 
seem t o p r e f e r t h e concave side t o the convex side o f t h e c u r v e o f t h e 
h o r n , p r o b a b l y f o r t h e reason t h a t t h e cow can n o t scrape t h e m o f f so 
r e a d i l y , a n d one cow was n o t i c e d i n w h i c h t h e y reached n e a r l y t o t h e 
t i p o f t h e h o r n on t h e concave side o f t h e c u r v e o n l y . 

Description.—For a d e s c r i p t i o n o f t h e a d u l t we m a y a d o p t t h a t sent 
us b y D r . W i l l i s t o n , w h i c h was d r a w n u p f r o m V i r g i n i a spec imens 
w h i c h we h a d sent to h i m , a n d w h i c h is s u b s t a n t i a l l y i d e n t i c a l w i t h 
t h a t p u b l i s h e d b y h i m r e c e n t l y i n Entomologica Americana (loc. cit.). 

Male.—Length 3.5to4mm. Sides of the front gently concave, its least width about 
equal to one-fourth of the distance from the foremost ocellus to the base of the anteume ; 
in the middle a narrow, dark brown stripe; a single row of slender bristles on each 
side. Antennas brownish red ; second jo in t slightly tumid ; th i rd jo in t a l i t t l e longer 
than broad, w i th its inferior angle rectangular; arista swollen at the base (which 
is black), the pectination long. The narrow sides of the front , and the s t i l l narrower 
facial and genial orbits silvery gray, w i t h a slightly yellowish cast; facial foviaj 
and cheeks blackish, the latter clothed wi th yellowish hair. Palpi black, the inner 
surface and immediate base more yellowish ; gently spatulate in shape, nearly as long 
as the proboscis, and extending two-thirds of their length beyond the oral margin. 
Mesonotum sub-shining black in ground-color, but mostly concealed beneath a brown
ish dust, which, on the pleurae, is more grayish. Abdomen wi th similar dust; in tho 
middle wi th a more brownish sub-interrupted stripe, and narrow darker posterior 
margins to the segment. Femora black, or very deep brown, first two pairs of tibia; 
and tarsi brownish yellow or luteous, the hind tibiae and tarsi blackish brown ; hind 
tibiae on the posterior surface wi th a noticeable, erect, subapical bristle ; hind tarsi 
about as long as their tibite, the first three joints widened from their base to t ip , so 
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as to form a distinct serration on their inner, acute angles, each of which terminates 
in a long hair. Wings w i t h a l ight blackish tinge (due to microscopic pubescence), 
the immediate base yellowish, the first posterior cell rather symmetrically narrowed 
to terminate broadly at the extreme t ip of the wing. 

Female— Front straight on the sides, its width about equal to one-half of the dis-. 
tance from the foremost ocellus to the base of the antennas ; the median deep brown 
stripe about as wide as the pruinose sides. Palpi yellow, w i th the margins and tip 
blackish. Legs more yellowish ; hind tarsi regular; pu lv i l l i and claws small. 

AMOUNT OF DAMAGE. 

The amount of damage done by the fly has been exaggerated by some 
a n d u n d e r e s t i m a t e d b y o the r s . W e h a v e h e a r d m a n y r u m o r s o f the 
d e a t h o f a n i m a l s f r o m i t s a t t a c k s , b u t h a v e been u u a b l e t o substan
t i a t e a s i ng l e case. W e be l i eve t h a t t h e flies a lone w i l l neve r cause the 
d e a t h o f an a n i m a l . T h e y reduce t h e c o n d i t i o n o f s t o c k to a considera
b l e e x t e n t , a n d i n the case o f m i l c h cows t h e y i e l d o f m i l k is reduced 
f r o m o n e - f o u r t h to one-hal f . I t is o u r o p i n i o n t h a t t h e i r b i tes seldom 
even p r o d u c e sores b y themse lves , a l t h o u g h w e h a v e seen a number of 
cases w h e r e l a r g e sores h a d been made b y t h e c a t t l e r u b b i n g themselves 
a g a i n s t t rees a n d fences i n a n endeavor t o a l l a y t h e i r r i t a t i o n caused 
b y t h e b i t e s ; or , i n spots w h e r e t h e y c o u l d n o t r u b , b y l i c k i n g constantly 
w i t h t h e t o n g u e , as a b o u t t h e b a g a n d o n t h e i n s ide o f the h i n d thighs. 
A sore once s t a r t e d i n t h i s w a y w i l l increase w i t h t h e c o n t i n u e d irr i ta
t i o n b y t h e flies a n d w i l l be d i f f i c u l t t o hea l . Those w h o underesti
m a t e t h e damage be l i eve t h a t t h e fles do n o t s u c k b l o o d , b u t such per
sons h a v e doub t l e s s w a t c h e d the flies o n l y u p o n t h e h o r n s o r elsewhere 
i n t h e i r r e s t i n g p o s i t i o n w h e n t h e b e a k is n o t i n se r t ed , o r have caught 
t h e m a n d c r u s h e d t h e m w h e n t h e i r bodies c o n t a i n e d l i t t l e b lood . I n 
r e a l i t y t h e flies suck a cons ide rab le a m o u n t o f b l o o d , h o w e v e r , a n d i t is 
t h e i r o n l y n o u r i s h m e n t ; i f c a p t u r e d a n d c r u s h e d a t t h e r i g h t t ime the 
m o s t s k e p t i c a l i n d i v i d u a l w i l l be c o n v i n c e d . 

i 
REMEDIES. 

Preventive Applications.—Almost any greasy substance will keep the 
flies a w a y f o r severa l days . A n u m b e r o f e x p e r i m e n t s were t r i e d i n the 
f i e l d , w i t h t h e r e s u l t t h a t t r a i n - o i l a lone , a n d t r a i n - o i l w i t h a l i t t l e sul
p h u r o r c a r b o l i c a c i d added , w i l l keep t h e flies a w a y f o r f r o m five to six 
days , w h i l e w i t h a s m a l l p r o p o r t i o n o f c a r b o l i c a c i d i t w i l l have a heal
i n g e f fec t u p o n sores w h i c h m a y h a v e f o r m e d . T r a i n - o i l s h o u l d not 
cost more t h a n f r o m 50 t o 75 cents pe r g a l l o n , a n d a g a l l o n w i l l anoint 
a n u m b e r o f a n i m a l s . C o m m o n a x l e grease, c o s t i n g 10 cen ts per box, 
w i l l answer n e a r l y as w e l l , a n d t h i s subs tance has been e x t e n s i v e l y and 
success fu l ly used b y M r . W i l l i a m J o h n s o n , a l a r g e s t o c k dea le r a t War-
r e n t o n , V a . T a l l o w has also been used t o g o o d a d v a n t a g e . T h e prac
t ice o f s m e a r i n g t h e h o r n s w i t h p i n e o r coa l - t a r s i m p l y repe l s them 
f r o m these p a r t s . T r a i n - o i l o r fish-oil seems t o be m o r e l a s t i n g i n its 
ef fec ts t h a n a n y o t h e r o f t h e subs tances used . 
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Applications to destroy the Fly.—A g r e a t dea l has been sa id d u r i n g 
t h e s u m m e r c o n c e r n i n g t h e m e r i t s o f a p r o p r i e t a r y subs tance , consist
i n g m a i n l y o f t obacco d u s t a n d creosote , k n o w n as " X . O. D u s t , " a n d 
m a n u f a c t u r e d b y a B a l t i m o r e firm, as a n a p p l i c a t i o n t o c a t t l e , a n d i t 
has r ece ived an i n d o r s e m e n t f r o m P r o f . J . B . S m i t h , E u t o m o l o g i s t t o 
t h e N e w Je r sey E x p e r i m e n t S t a t i o n . W e are c o n v i n c e d t h a t t h i s sub
stance has c o n s i d e r a b l e m e r i t as a n i n sec t i c ide , a n d k n o w f r o m expe r i 
ence t h a t i t w i l l k i l l m a n y o f t h e f l i e s w h e n i t touches t h e m , a l t h o u g h 
t h e y d i e s l o w l y , a u d a f e w m a y recover . T h e subs tance costs 25 cents 
per p o u n d , a n d i s n o t l a s t i n g i n i t s e f fec t s . W h e r e i t i s d u s t e d t h r o u g h 
t h e h a i r t h e f l i e s o n a l i g h t i n g w i l l n o t r e m a i n l o n g e n o u g h t o b i t e , b u t 
t w o days l a t e r , a c c o r d i n g t o o u r exper ience , t h e y are a g a i n p resen t i n 
as g r e a t n u m b e r s as be fo re . A s p r a y o f kerosene e m u l s i o n d i r e c t e d 
u p o n a c o w w o u l d k i l l t h e f l i e s q u i t e as s u r e l y , a n d w o u l d be cheaper, 
b u t w e d o n o t adv i se a n a t t e m p t t o r educe t h e n u m b e r s o f t h e pes t b y 
a c t u a l l y k i l l i n g t h e flies. 

How to destroy the early Stages.—Throwing a s p a d e f u l o f l i m e u p o n a 
cow d u n g w i l l de s t roy t h e larvae w h i c h a re l i v i n g i n i t , a n d as i n a l m o s t 
every p a s t u r e t h e r e are some one o r t w o spots w h e r e t h e c a t t l e p re fe r 
a b l y congrega te d u r i n g t h e h e a t o f t h e d a y , t h e d u n g w h i c h con t a in s 
mos t o f t h e larvae w i l l c o n s e q u e n t l y be m o r e o r less t o g e t h e r a n d easy 
to t r ea t a t once. I f t h e e v i l s h o u l d increase , t h e r e f o r e , i t w i l l w e l l p a y 
a s tock ra iser t o s t a r t a l o a d o f l i m e t h r o u g h h i s field occas iona l ly , par
t i c u l a r l y i n M a y o r J u n e , as e v e r y l a r v a k i l l e d t h e n represents t h e 
dea th o f v e r y m a n y flies d u r i n g A u g u s t . W e f e e l c e r t a i n t h a t t h i s 
course w i l l be f o u n d i n m a n y cases p r a c t i c a l a n d o f g r e a t a v a i l a n d w i l l 
o f t e n be a n a d v a n t a g e t o t h e p a s t u r e besides. 

OTHER FLIES REARED FROM COW DUNG. 

Our observations on the life-history of the Horn-fly have been greatly 
h indered a n d r e n d e r e d d i f f i c u l t b y t h e f a c t t h a t f r e s h c o w d u n g is t h e 
n idus f o r a n u m b e r o f species o f D i p t e r a , some o f a b o u t t h e same size 
and genera l appearance . W e h a v e i n f a c t , c h i e f l y t h i s s u m m e r , r ea red 
no less t h a n t w e n t y d i s t i n c t species o f flies f r o m horse a u d c o w d u n g , 
m a i n l y f r o m t h e l a t t e r , a u d s i x species o f p a r a s i t i c insec ts . W e s h a l l 
g ive these some c o n s i d e r a t i o n i n o u r final a r t i c l e i n t h e a n n u a l r e p o r t , 
b u t can n o t e l abo ra t e here . T h e p l a n finally a d o p t e d t o secure t h e 
i so l a t ion o f t h e Haematob ias was t o r e m o v e t h e eggs f r o m t h e su r face 
o f t h e d u n g a n d p lace t h e m w i t h d u n g w h i c h was a b s o l u t e l y f r e s h a n d 
col lec ted p r a c t i c a l l y as i t f e l l f r o m t h e cow. E v e n i u t h i s w a y v e r y 
g rea t care was necessary t o p r e v e n t t h e occur rence o f o t h e r species. 
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SOME I N S E C T PESTS OF T H E H O U S E H O L D * 

BED-BUGS AND EED ANTS.t 

By C. V E I L E Y . 

There is a peculiar propriety iu considering these two household 
pests i n t h e same a r t i c l e , f o r i t i s a f a c t n o t g e n e r a l l y k n o w n , a n d not, 
I be l ieve , p r e v i o u s l y p u b l i s h e d , t h a t t h e cha rac t e r o f t h e r e d a n t is not 
w h o l l y bad . I t has one r e d e e m i n g t r a i t , a n d t h a t i s t h a t i t w i l l ( a l though 
pe rhaps u n d e r e x c e p t i o n a l c o n d i t i o n s ) d e s t r o y bed-bugs . H a s any one 
ever k n o w n a house o v e r r u n w i t h r e d a n t s i n w h i c h bed-bugs were 
c o m m o n a t t h e same t i m e ! I t h i n k no t . O n e o f m y assistants, Mr . 
Pe rgande , h a d a u o p p o r t u n i t y a t M e r i d i a n , M i s s . , d u r i n g t h e war, of 
seeing an o l d b u i l d i n g used as a b a r r a c k s a u d filled w i t h b e d bugs, in
v a d e d b y count less n u m b e r s o f r e d an t s . Severa l an t s w o u l d a t tack a 
s i ng l e f u l l - g r o w n bed -bug , p u l l o f f i t s legs a n d c a r r y a w a y the help
less body . T h e y p e n e t r a t e d t h e closest c r acks o f t h e r o u g h beds and 
d r a g g e d o u t o l d a n d y o u n g b u g s a n d eggs. T h e r e is , t h e n , some slight 
conso la t ion i n h a v i n g t h e an t s a b o u t one's house, b u t w i t h care and 
c leanl iness , e spec ia l ly a t t h e N o r t h , t h e r e i s n o excuse f o r t h e occurrence 
o f e i t he r pest . 

T H E BED BUG. 

(AcantMa lectularia L . ) 

I have occasionally met with a favored individual who had never 
seen a b e d - b u g ; i n f a c t a w e l l - i n f o r m e d e n t o m o l o g i s t r e c e n t l y sent me 
a spec imen f o r name , i n d i c a t i n g h i s n o n - f a m i l i a r i t y w i t h t h e species! 
B u t such f o r t u n a t e people are r a r e , a n d t h e r e a r e v e r y f e w housekeep
ers w h o h a v e no t , b y acc iden t pe rhaps , o r t h r o u g h s l o v e n l y servants, 
made t h e i n t i m a t e a c q u a i n t a n c e o f t h e u b i q u i t o u s pes t de l i nea t ed here
w i t h . 

T h e b e d - b u g (AcantMa lectularia) has f o u n d i t s w a y w h e r e v e r man 
has p u s h e d , a n d i s t oo w e l l k n o w n t o need d e s c r i p t i o n . I t s odor and 
t b e ef fec ts o f i t s b i t e s are as u n i v e r s a l l y k n o w n , a n d t h e w o r d "bed-
b u g g y " has e n t e r e d o u r l i t e r a t u r e as d e s c r i p t i v e o f a p a r t i c u l a r class 
o f odors . T h e o r i g i n a l h o m e o f t h e pes t i s p r o b a b l y Southeastern 
E u r o p e a n d t h e A s i a t i c a n d A f r i c a n c o u n t r i e s a r o u n d t h e eas tern end 
o f t h e M e d i t e r r a n e a n . I t was i n t r o d u c e d i n t o E n g l a n d a t least as 
e a r l y as 1503, a n d doub t l e s s r e ached A m e r i c a soon a f t e r e x t e n s i v e set
t l e m e n t . C e r t a i n E n g l i s h w r i t e r s h a v e e n d e a v o r e d t o f a t h e r t h e pest 

* On account of tbe inquiries that are continually made of the Entomologist for 
remedies for our commoner household pests, we have decided to reprint, w i t h slight 
change or addition, certain articles recently contributed to Good Housekeeping (Spring* 
field, Mass.). 

tFrom Good Housekeeping, May 25, 1889. 
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FIG. 16.—ACANTHIA LECTULAKIA: a, young; 6, adult—en
larged. (After Riley.) 

o n A m e r i c a , b u t t h e r e i s s t r o n g ev idence t h a t i t was k n o w n to A r i s 
tophanes , D i o s c o r i d e s , P l i n y , a n d A r i s t o t l e . 

T h e a d u l t b u g ( F i g . 166) i s w e l l a d a p t e d , f r o m 
i t s f l a t t e n e d shape, t o e n t e r i n g n a r r o w crevices 
i n t h e j o i n t s o f beds teads o r c r a c k s i n w a l l s , 
o r i n o t h e r c o n v e n i e n t places o f concea lmen t , 
a n d i n such places t h e females 
l a y t h e i r eggs. These eggs 
are w h i t e , o f a n o v a l f o r m , 
s l i g h t l y n a r r o w e d a t one end , 
a n d are t e r m i n a t e d b y a cap 
w h i c h b r eaks o f f w h e n t h e 
y o u n g escape. T h e y o u n g 
b u g s are w h i t i s h , a n d a t A r t s 
n e a r l y t r a n s p a r e n t . T h e h e a d 
is c o m p a r a t i v e l y b r o a d e r t h a n i n t h e o l d b u g , a n d t h e antennas are 
s tou te r . T h e y m o l t severa l t i m e s be fo re a t t a i n i n g f u l l g r o w t h , a n d 
a m o n g t h e specimens i n m y possession I c a n d i s t i n g u i s h a b o u t f o u r 
d i s t i n c t s tages. T h e b u g figured a t 16 a has p r o b a b l y m o l t e d once, a n d 
t h e d i f fe rences i n t h e head , t h o r a x , a n d antennas, f r o m t h e f u l l - g r o w n 
b u g , w i l l be r e a d i l y seen. T h e d isagreeab le s m e l l , cha rac t e r i s t i c o f 
these insects , ar ises f r o m c e r t a i n m i n u t e o d o r i f e r o u s g l ands w h i c h i n 
t h e y o u n g b u g open o n t h e b a c k o f t h e t h o r a x , a n d i n t h e a d u l t s o n t h e 
l o w e r side o f t h e b o d y . 

T h e n u m b e r o f a n n u a l gene ra t ions depends o n c o n d i t i o n s o f f o o d a n d 
w a r m t h . W i t h p l e n t y o f f o o d a n d a n even t e m p e r a t u r e t h e y w i l l m u l 
t i p l y w i t h g rea t r a p i d i t y , w h i l e u n d e r c o n t r a r y c o n d i t i o n s r e p r o d u c t i o n 
m a y be g r e a t l y r e t a r d e d . A d u l t b u g s h a v e been k n o w n t o r e m a i n a l i v e 
f o r more t h a n a year w i t h o u t a s iug le m e a l . I t is t h i s f a s t i n g capac i t y , 
t o g e t h e r w i t h i t s f o r m so w e l l a d a p t e d f o r h i d i n g , w h i c h renders i t so 
d i f f i c u l t t o t h o r o u g h l y d i s i n f e c t a n i n f e s t e d house. 

H e r e a g a i n benz ine m u s t be o u r s t ronges t weapon . F i n e l y s p r a y e d 
w i t h a h a n d a tomize r i t w i l l pene t r a t e t h e m i n u t e s t c racks , a n d is sure 
d e a t h t o t h e insec t i n a l l i t s stages, i n c l u d i n g t h e egg . I t is a c e r t a i n 
r e m e d y , a n d used t h o r o u g h l y w i l l de s t roy eve ry b u g i n a house. K e r o 
sene i s a l m o s t as good a n d is a l i t t l e m o r e l a s t i n g i n i t s ef fec ts . M a n y 
p r e v e n t i v e s h a v e been adv i sed , b u t none are pe rmanen t . O n e o f t h e 
bes t f o r m u l a s f o r a substance w i t h w h i c h t o p a i n t t h e c racks i n a bed
s tead o r t h e w a l l is one ounce co r ros ive s u b l i m a t e , h a l f p i n t a l coho l , 
a n d o n e - f o u r t h p i n t s p i r i t s o f t u r p e n t i n e . 

I t w i l l be a w o r k o f s u p e r e r o g a t i o n t o adv i se t h e exper i enced house
keeper t o p a y p a r t i c u l a r a t t e n t i o n t o t h e b e l o n g i n g s o f new se rvan t s , 
a n d even t o t h e baggage o f r e f i n e d a n d c l e a n l y guests w h o come f r o m 
t h e S o u t h o r W e s t a n d h a v e s t o p p e d o n t h e w a y a t ho te l s . I n d e e d , I 
f e e l t h a t l i t t l e o f a p r a c t i c a l n a t u r e c a n be w r i t t e n o f t h i s insec t t h a t 
expe r i enced housekeepers w i l l n o t k n o w a l r eady . I t m a y n o t be o u t o f 

7 0 6 9 - N o . 4 2 
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place , h o w e v e r , be fo r e pas s ing t o t h e r e d a n t t o say t h a t t h e bed-bug 
has been f o u n d i n t h 6 woods u n d e r t h e b a r k o f trees, a n d t h a t the re fo re 
i n c o u n t r y houses i n c e r t a i n l oca l i t i e s t h e occas iona l presence o f the 
b u g s is n o t necessar i ly a m a r k o f uuc lean l iness . 

I t m a y be w e l l also t o s ta te t h a t t h e r e e x i s t o t h e r a l l i e d b u g s which 
possess m u c h t h e same odor 
a u d whose b i t e i s even more 
severe t h a n t h a t o f the true 
B e d - b u g . T h e B l o o d sucking 
Cone nose (Conorhinus san-
guisuga, F i g . 17) is one of 
these. I t i s f o u n d occasion-

a. b. a l l y i n beds as f a r n o i t h as 
FIG. 17.—CONOEHINUB SANGUISUGA: a, mature bu g ; b, N e w Je rsey a n d I l l i n o i s , but 

does n o t h a b i t u a l l y breed in 
such loca t ions . I t s b i t e i s v e r y p a i n f u l a n d i t w i l l absorb a considerable 
a m o u n t o f b l o o d . W e show t h e a d u l t b u g a n d t h e n e a r l y f u l l - g r o w n 
l a r v a a t 17. T h e colors are b l a c k a u d r e d . 

THE LITTLE RED ANT. 

(Monomorium pharaonis L . ) 

T h e " r e d a n t , " as t h i s i n sec t i s a l m o s t u n i v e r s a l l y ca l l ed , i s another 
o f t h e h o u s e h o l d pes ts w h i c h we seem t o owe t o t h e o l d e r c i v i l i z a t i o n of 
E u r o p e , a n d , l i k e o t h e r d o m e s t i c pests , i t has become a l m o s t cosmopol
i t a n . I t has been g e n e r a l l y cons ide red o f N o r t h A m e r i c a n o r i g i n , and 
as one o f t h e f e w A m e r i c a n species w h i c h has become wide-spread in 
E u r o p e . I t is o f t e n c o n f o u n d e d i n t h e l i t e r a t u r e o f t h e sub jec t wi th 
Myrmica malesta Say , w h i c h i s , h o w e v e r , a s y n o n y m . I n t h e l a rge r cities 
o f E u r o p e i t i s as m u c h o f a pes t t o d a y as i t i s i n t h i s c o u n t r y . I t 
p r o b a b l y r e c e i v e d t h e s c i e n t i f i c n a m e o f " P h a r a o h ' s a n t " on account 
o f a d e f e c t i v e k n o w l e d g e o f S c r i p t u r e on t h e p a r t o f i t s descr iber , who 
doub t l e s s i m a g i u e d t h a t a n t s f o r m e d one o f t h e p l a g u e s o f E g y p t i n the 
t i m e o f P h a r a o h , whereas t h e o n l y e n t o m o l o g i c a l p l agues mentioned 
were l i ce , f l i e s , a n d l ocus t s . 

O r d i n a r i l y i n househo lds t h i s i n sec t is n o t a nu i sance f r o m t h e actual 
loss w h i c h i t causes b y c o n s u m i n g f o o d p r o d u c t s , b u t f r o m i t s inordinate 
f a c u l t y o f getting into things. I t i s a t t r a c t e d b y a l m o s t e v e r y t h i n g in 
t h e house, f r o m s u g a r to shoe p o l i s h , a n d f r o m b a t h sponges t o dead 
cockroaches . I t seems t o b reed w i t h e n o r m o u s f e c u n d i t y , a n d the in
c i d e n t a l k i l l i n g o f f o f a t h o u s a n d o r so has l i t t l e e f f ec t u p o n t h e apparent 
n u m b e r . A house b a d l y i n f e s t e d w i t h these c r ea tu r e s i s a l m o s t unin
h a b i t a b l e . T h e y f o r m t h e i r nests i n a l m o s t a n y s e c l u d e d spo t , between 
t h e w a l l s o r u n d e r t h e floors o r b e h i n d t h e base-boards , o r a m o n g the 
t r a s h i n some o l d b o x o r t r u n k , o r i n t h e l a w n o r g a r d e n w a l k j u s t out
s ide t h e door . I n each o f these nests s e v e r a l f ema le s w i l l be found , 
each l a y i n g he r h u n d r e d s o f eggs a n d a t t e n d e d b y a r e t i n u e o f w o r k e t l l 
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c a r i n g f o r t h e larvae a n d s t a r t i n g o u t f r o m d a w n t i l l d a w n o n f o r a g i n g 
exped i t ions i n l o n g s ing le files l i k e I n d i a n s o n t h e w a r - p a t h . 

FIG. 18.—MOXOMORIUM PHARAONIS : a, female; 6, worker enlarged. (After Eiley.) 

I have shown at figure 18 the female and worker greatly enlarged, 
a n d t h e r e is n o t h i n g i n t h e i r s t r u c t u r e t o w h i c h I need c a l l especial at
t e n t i o n . N o r need I speak f u r t h e r o f t h e h a b i t s o f t h e species, a n d t h e 
m a t t e r o f remedies i s soon d i sposed of . O u r first r e c o m m e n d a t i o n i s t o 
find t h e p o i n t f r o m w h i c h t h e y a l l come. T h e y m a y h a v e b u i l t t h e 
nes t i n some accessible spot , i n w h i c h case a l i t t l e kerosene w i l l e n d a 
l a r g e p a r t i f n o t a l l o f t h e t r o u b l e . I f t h e nest i s i n t h e w a l l o r u n d e r 
t h e floor a n d t a k i n g u p a b o a r d w i l l n o t b r i n g i t w i t h i n r each , find t h e 
nearest accessible p o i n t a u d d e v o t e y o u r energies t o k i l l i n g t h e an t s o f t 
as t h e y appear . W h e r e the nests are ou t s ide n o t h i n g is easier t h a n t o 
find t h e m a n d to d e s t r y t h e i n h a b i t a n t s w i t h kerosene o r b i s u l p h i d e o f 
c a r b o n . T h e nests are a l m o s t a l w a y s i n t h e i m m e d i a t e v i c i n i t y o f t h e 
house. T h e au ts are p e c u l i a r l y suscept ib le t o t h e a c t i o n o f p y r e t h r u m 
i n a n y f o r m , be i t Pe r s i an o r D a l m a t i a n p o w d e r o r b u h a c h , a n d a f r e e 
a n d pers i s ten t use o f t h i s p o w d e r w i l l a ccompl i sh m u c h . 

A g r e a t n u m b e r o f remedies h a v e been p roposed i n t h e h o u s e h o l d 
c o l u m n s o f va r ious j o u r n a l s , b u t n e a r l y a l l d e p e n d u p o n t h e use o f a 
m i x t u r e o f some so r t f o r t r a p p i n g the ants , a n d a t t h e bes t are s l ow a n d 
t e d i o u s means o f w a r f a r e . T h e bes t o f these w i t h w h i c h I h a v e h a d 
a n y exper ience consis ts i n p l a c i n g s m a l l b i t s o f sponge m o i s t e n e d w i t h 
sweetened w a t e r i n the spots w h e r e t h e an t s m o s t d o congrega te , co l 
l e c t i n g t h e sponges once a d a y o r so, s o a k i n g t h e m i n h o t w a t e r a n d 
t h e n r e p l a c i n g t h e m . S m a l l b i t s o f b r e a d a n d po isoned molasses o r 
s m a l l vessels o f l a r d i n w h i c h a f e w d r o p s o f o x a l i c a c i d have beeu p u t 
h a v e also been r ecommended , as w e l l as t h e f r e e use o f bo rax , so o f t e n 
a d v i s e d f o r roaches. T h e people o f t h e S o u t h e r n Sta tes s u f f e r m o r e 
f r o m these pests t h a n w e do a t t h e N o r t h , a n d a F l o r i d i a n o f exper ience 
( M r . C . G. Cone, o f Crescen t C i t y ) r ecommends a m i x t u r e o f b o r a x a n d 
sugar , w e l l m i x e d w i t h b o i l i n g wa te r , a n d l e f t here a n d the re on b i t s o f 
b r o k e n c r o c k e r y . I f any one t r i e s t h i s I s h o u l d be g l a d t o l e a r n t b e re
s u l t . 
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A m u c h l a r g e r b l a c k or b r o w n i s h a n t (Camponotus herculeanus va r ; 
pennsylvanicus) o f t e n b u i l d s i t s nests i u door -ya rds so close t o t h e houses 
t h a t i t becomes a g r ea t nu i sance , o v e r r u n n i n g the rooms , a n d even get
t i n g i n t o t h e c lo thes , so as to be a p e r s o n a l d i s c o m f o r t . A case was 
b r o u g h t t o m y no t i ce t w o years ago i n W a s h i n g t o n , w h e r e a fine o l d 
homes tead was on t h e p o i n t o f b e i n g s o l d o n a c c o u n t o f t h e annoyance 
caused b y these ants . A n i n v e s t i g a t i o n s h o w e d one e n o r m o u s nest sev
e r a l f e e t i n d i a m e t e r i n t h e back y a r d , a n d severa l co lon ies here and 
t h e r e i u o t h e r p a r t s o f t h e premises . T h e l a r g e c o l o n y was comple te ly 
d e s t r o y e d b y t h e use of b i s u l p h i d e o f c a r b o n . A t e a s p o o n f u l was poured 
d o w n each o f a n u m b e r o f open ings , a n d a d a m p b l a n k e t was t h r o w n 
over t h e m f o r a f e w m i n u t e s . T h e n , t h e b l a n k e t b e i n g r e m o v e d , the 
b i s u l p h i d e was e x p l o d e d a t t h e m o u t h o f each hole b y means o f a l i g h t 
a t t h e e n d o f a po le . T h e s l i g h t exp los ions d r o v e t h e poisonous fumes 
d o w n t h r o u g h the u n d e r g r o u n d t u n n e l s , k i l l i n g o f f t h e an ts i n "enormous 
n u m b e r s . T h e m a i n s ource o f t h e t r o u b l e b e i n g t h u s d e s t r o y e d , t h e nui
sance was g r e a t l y lessened, a n d a l l t a l k o f s e l l i n g t h e o l d place has 
ceased. 

I D E N T I T Y OF S C H I Z O N E U R A P A N I C O L A Thos. A N D S. C O R N I Fab. 

By HERBERT OSBORN. 

Hitherto the species of Schizoneura infesting grass roots and dog
w o o d leaves, r e spec t i ve ly , h a v e been cons ide red s t r i c t l y d i s t i n c t species, 
a n d , so f a r as I can l e a r n , no susp ic ion b a s been expressed t h a t they 
bore a n y r e l a t i o n s h i p t o each o the r . 

M y obse rva t ions t h e p resen t season e s t a b l i s h , I t h i n k , b e y o n d ques
t i o n t h e i d e n t i t y o f t h e species, a n d t h a t t h e insec t s m i g r a t e by a 
w i n g e d v i v i p a r o u s b r o o d d u r i n g t h e first f r o s t y w e a t h e r o f a u t u m n f r o m 
t h e roo t s o f grasses to t h e leaves o f D o g w o o d , w h e r e t h e y establ ish 
colonies i n g r e a t n u m b e r s . 

M r . C la rence M . W e e d has desc r ibed t h e a u t u m n v i v i p a r o u s f o r m and 
t h e sexua l g e n e r a t i o n a n d eggs p r o d u c e d o n Cornus l eaves b y w h a t is 
e v i d e n t l y t h e same species, t h o u g h he r e f e r s i t t o cornicola W a l s h . I t 
i s r easonab ly c e r t a i n , t h e r e f o r e , t h a t eggs d e p o s i t e d o n Cornus t w i g s 
b y t h e s e x u a l a u t u m n f o r m h a t c h i n s p r i n g , p r o d u c i n g b r o o d s w h i c h i n 
ea r l y s u m m e r g i v e r i se t o a w i n g e d b r o o d m a k i n g t h e r e t u r n m i g r a t i o n 
t o roo t s o f grasses. 

T h e f u l l r e c o r d o f o b s e r v a t i o n s a n d ev idence e s t a b l i s h i n g t h i s con
n e c t i o n can best be p resen ted w i t h o b s e r v a t i o u s o n t h e f u r t h e r habi t s 
o f t h e species a n d w h e n c e r t a i n o t h e r p o i n t s a re d e t e r m i n e d , b u t the 
connec t ion o f t h e t w o species seems a p o i n t o f s u f f i c i e n t i n t e r e s t tc 
m e r i t t h e i m m e d i a t e a t t e n t i o n o f e n t o m o l o g i s t s . 

I t m a y be s t a t e d here , h o w e v e r , t h a t w i n g e d i n d i v i d u a l s o f 8. pani 
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cola b r e d f r o m grass agree v e r y p e r f e c t l y w i t h i n d i v i d u a l s o f 8. eorni 
f o u n d o n D o g w o o d e s t a b l i s h i n g colonies d i r e c t l y a f t e r t h e t i m e o f m i 
g r a t i o n . P r e v i o u s t o t h e m i g r a t i o n , - D o g w o o d has been f r e e f r o m 
aphides , as ev idenced b y c o n d i t i o n o f leaves a n d absence o f m o u l t e d 
sk ins o r o the r i n d i c a t i o n , a n d finally w i n g e d panicola r e a r e d f r o m grass 
roo ts a n d t r a n s f e r r e d t o Cornus leaves, e s t ab l i sh colouies a g r e e i n g en
t i r e l y w i t h those o f corni o n t h e same p l a n t . M y specimens agree per
f e c t l y w i t h t h e d e s c r i p t i o n o f F a b r i c i u s ( E n t . S y s t , I V , 214) , b u t t h i s 
d e s c r i p t i o n i s so b r i e f a n d g e n e r a l t h a t i t m i g h t n o t be s u f f i c i e n t f o r de
t e r m i n a t i o n . M r . O e s t l u n d , h o w e v e r ( A p h i d i d a e o f M i n n . , p . 28), s tates 
t h a t specimens c o l l e c t e d i n M i n n e s o t a agree i n a l l respects w i t h t h e de
s c r i p t i o n a n d figure b y B u c k t o n , a n d , as m y specimens agree p e r f e c t l y 
w i t h M r . Oes t l und ' s d e s c r i p t i o n , I a d o p t h i s re fe rence t o t h e E u r o p e a n 
corni. W a l s h ' s fungicola (P roc . E n t . Soc. P h i l . , I , 304) is a p p a r e n t l y a 
f r e s h corni t h a t he f o u n d r e s t i n g on f u n g u s ; a n d as he descr ibes corni-
cola as l i k e f ungicola, excep t a b d o m e n b l a c k , I am i n c l i n e d t o t h i n k he 
h a d s i m p l y o lde r o r c o n t r a c t e d specimens f o r t h e d e s c r i p t i o n o f t h e la t 
t e r . Passer in i ' s Schizoneura venusta ( G l i A f i d i , p . 38), i n f e s t i n g roo ts 
o f grasses i n E u r o p e , i s e v i d e n t l y t h e e q u i v a l e n t o f panicola Thos . i n t h e 
U n i t e d States , a n d I find b y t u r n i n g t o Passer in i ' s o r i g i n a l d e s c r i p t i o n 
t h a t he m e n t i o n s i t s s i m i l a r i t y t o corni F a b . , w i t h o u t ) howeve r , suggest
i n g a n y r e l a t i o n be tween t h e m . H e s a y s : 

Valde similis, Schizoneurce corni, qua? autem diversa dorsoomnino uigro in apteris, 
et abdominis basi et apice tantum albido i n alatis. 

A l l d iscrepancies i n t h e desc r ip t i ons ( w h i c h are v e r y s l i g h t ) seem t o 
me t o be accountab le o n t h e g r o u n d o f d i f f e r e n c e i n appearance o f t h e 
r ecen t ly i ssued a n d more m a t u r e i n d i v i d u a l s , a l o n g w i t h a cons iderab le 
v a r i a t i o n i n e x t e n t o f t h e b l a c k p a t c h o n t h e d i s k o f t h e a b d o m e n a n d 
the n u m b e r o f sensoria on t h e t h i r d j o i n t o f t h e antenna?. 

NOTES ON T H E B R E E D I N G A N D O T H E R H A B I T S OF SOME SPECIES 
OF CURCULIONIDJE , E S P E C I A L L Y OF T H E GENUS T Y L O D E R M A . 

By F. M . WEBSTER. 

Speaking from an economic point of view, public interest in the spe
cies o f t h e genus Tyloderma is a t p re sen t cen te red i n fragariw B i l e y , * 

f r o m t h e f a c t t h a t i t s larva? b u r r o w i n t o a n d d e s t r o y t h e t h i c k b u l b o u s 
r o o t o f t h e s t r a w b e r r y . 

T h e l i f e - h i s t o r y o f t h e insec t , f r o m t h e t i m e t h e i m m a t u r e l a r v a i s 
f o u n d i n t h e p l a n t , has been q u i t e f u l l y s t u d i e d ; b u t i t s h i s t o r y u p t o 

* I received this species from Mr. C. N . Ainslie, of Rochester, Minn. , in 1880, who 
stated that i t was of rare occurrence. 
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t h i s p e r i o d , i n c l u d i n g t h e t i m e , p lace , a u d m e t h o d o f o v i p o s i t i o n , re
m a i n s a comple t e b l a n k , so f a r as p u b l i s h e d obse rva t i ons are conce rned . 

A b o u t t h e 2 0 t h o f N o v e m b e r , 1888, I c a p t u r e d a n u m b e r o f a d u l t 
beet les i n an o l d s t r a w b e r r y field i u s o u t h e r n I n d i a n a , T a k i n g t h e m 
home w i t h me a n d p l a c i n g t h e m o n p l a n t s t r a n s p l a n t e d t o a w a r m room 
w h e r e t h e t e m p e r a t u r e was f r o m 6 5 ° to 7 0 ° F a h r . , t h e y i m m e d i a t e l y be-
g a n p a i r i n g . A f e w days l a t e r one o f t h e f ema le s w a s o b s e r v e d to eat 
a ho le t h r o u g h one o f t h e b u d scales, w h i c h a t t h i s t i m e enve loped the 
c r o w n o f t h e p l a n t ( a l l leaves a n d l ea f - s t a lk s h a v i n g been p r e v i o u s l y 
r e m o v e d ) , a n d a f t e r w a r d s reverse he r p o s i t i o n a n d p u s h t h e t i p o f her 
a b d o m e n i n t o t h e ho le , d r o p p i n g , as I supposed, h e r e g g d o w n among 
t h e y o u n g u n f o l d i n g leaves . L e a v i n g h o m e o n t h e 6 t h o f December, ' I 
d i d n o t r e t u r n a g a i n u n t i l t h e l a s t o f t h e f o l l o w i n g M a r c h , d u r i n g wh ich 
t i m e b o t h p l a n t s a n d beet les p e r i s h e d . 

O n t h e 4 t h o f A p r i l I r ece ived f r o m M r . J . C. B e a r d , o f N e w A l b a n y , 
I n d . , a f r e s h s u p p l y o f beet les , composed o f b o t h sexes, a n d f r o m the 
same field f r o m w h i c h I h a d t a k e n ray p r e v i o u s s u p p l y . These were 
n o t p l aced o n g r o w i n g p l a n t s , b u t i n a glass j a r a n d f e d each day w i t h 
f r e s h leaves . T h e sexes were p a i r i n g w h e n r ece ived , b u t I secured no 
eggs u n t i l t h e 7 t h , w h e n a s i n g l e e g g was f o u n d on t h e b o t t o m o f the 
j a r . N o m o r e eggs were f o u n d u n t i l t h e 1 7 t h , w h e n t w o a d d i t i o n a l ones 
w e r e f o u n d , also o n t h e b o t t o m o f t h e j a r . , 

The Egg.—The e g g is 0 . 9 m m i n l e n g t h , a n d 0 . 6 r a m i n b r e a d t h , w i t h the 
ends, each , e q u a l l y o b t u s e l y r o u n d e d ; co lo r v e r y l i g h t y e l l o w , of ten 
c o v e r e d w i t h a w h i t i s h , g l u t i n o u s subs tance . 

I n o w h a d o v e r a dozen f ema les i n t h e j a r , a n d , n o t w i t h s t a n d i n g they 
w e r e p a i r i u g w i t h t h e males c o n s t a n t l y , t h e r e a p p e a r e d t o be no inc l i 
n a t i o n t o w a r d s o v i p o s i t i n g . W i s h i n g t o l e a r n (1st) w h e t h e r o r n o t this 
was d u e t o a l a c k o f f a v o r a b l e c o n d i t i o n s , a n d (2d) i f t h e r e was any par
t i c u l a r p a r t o f t h e p l a n t m o r e f a v o r a b l e t h a n a n o t h e r , I p l a n t e d three 
s t r a w b e r r y p l a n t s i n as m a n y flower-pots, p l a c i n g t h e first so deep in 
t h e s o i l t h a t o n l y t h e l e a f s t a l k s were exposed , t h e second i n such a w a y 
t h a t i t was exposed t o t h e base o f t h e l e a f s t a l k s , a n d t h e t h i r d so as to 
leave n e a r l y a l l o f t h e b u l b o u s r o o t exposed above g r o u n d . A single 
f e m a l e was t a k e n f r o m t h e j a r a n d p l a c e d o n t h e first p l a n t , a n d cov
ered w i t h a g lass . A l l leaves h a d been c u t a w a y , l e a v i n g t w o leaf 
s t a l k s each a b o u t one a n d o n e - h a l f inches i n h e i g h t . A f t e r b e i n g placed 
i n t h e j a r t h e f e m a l e r e m a i n e d p e r f e c t l y q u i e t f o r a f e w m i n u t e s and 
t h e n b e g a n a n i n s p e c t i o n o f t h e s tems. A n e x c a v a t i o n was made i n 
one o f t h e m a b o u t a n i n c h a b o v e t h e s o i l , b u t was a b a n d o n e d w i t h o u t 
b e i n g used as a n i d u s . T h e second s t a l k was t h e n t a k e n u n d e r cons id- , 
e r a t i o n a u d c r i t i c a l l y e x a m i n e d , a f t e r w h i c h , w i t h h e a d d o w n w a r d , she 
began e x c a v a t i n g a c a v i t y a b o u t o n e - f o u r t h o f a n i n c h a b o v e g r o u n d ^ 
a n d , a f t e r finishing i t , she r e v e r s e d h e r p o s i t i o n a n d d e p o s i t e d he r egg 
a t t h e m o u t h o f t h e c a v i t y . T h e l a b o r o f o v i p o s i t i o n o v e r , she again 
t u r n e d a b o u t , a n d , a f t e r c a r e f u l l y p u s h i n g t h e e g g i n p l ace , b e g a n col-
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l e c t i o g t h e d o w n f r o m t h e s t em, p u l l i n g i t o f f w i t h h e r j a w s a n d t u c k -
i n g i u , o v e r a n d a b o u t t h e egg , e f f e c t u a l l y filling t h e c a v i t y , t h e w h o l e 

o p e r a t i o n o c c u p y i n g a b o u t one h o u r a n d a h a l f . 
T h e second f ema le c o n d u c t e d h e r s e l f i n m u c h t h e same manner , ex

cept t h a t she c o n s t r u c t e d her e g g c e l l j u s t a t t h e su r face o f t h e sod , 
w h i c h was also e x a c t l y a t t h e base o f t h e l e a f s t a l k , a n d , t o ray as ton
i shmen t , a f t e r p l a c i n g h e r egg , filled t h e ce l l w i t h m u d , a n d besides 
d r a w i n g t h e d a m p e a r t h u p a b o u t t h e p l a n t i n such a m a n n e r as t o con
ceal t h e spo t e n t i r e l y . T h e t i m e occup ied was a b o u t as w i t h t h e first. 

T h e t h i r d began h e r l a b o r as p r o m p t l y as e i t h e r o f t h e o the r s , b u t 
p u n c t u r e d t h e b u l b o u s r o o t a b o u t h a l f a n i n c h f r o m t h e su r f ace o f t h e 
so i l a n d a b o u t t h e same d i s t ance b e l o w t h e base o f t h e leaves , a n d filled 
t h e c a v i t y , a f t e r o v i p o s i t i n g , w i t h t h e loose m a t e r i a l o n t h e ou t s ide o f 

t h e roo t . T i m e n e a r l y t h e same as i n t h e o thers . 
T h e f o r e g o i n g seemed t o i n d i c a t e t o me t h a t t h e females w e r e w i t h 

h o l d i n g t h e i r eggs o n accouu t o f t h e i r e n v i r o n m e n t , a n d as a r u l e t h e y 
c o n t i n u e d t o do t h i s u n t i l t h e y d i e d , a f t e r t h e 1s t o f M a y . T h e r e a lso 
appeared t o me t o be a p a r t i a l i t y f o r o v i p o s i t i n g i n t h e p l a n t s some
where near t h e su r face o f t h e e a r t h , w h i c h w o u l d o r d i n a r i l y , a u d i n t h e 
fields, be near o r j u s t b e l o w t h e j u n c t u r e o f t h e l e a f s tems w i t h t h e r o o t . 
D i s sec t ion o f females r evea l ed b u t f e w eggs i n t h e ovar i e s , a n d these 
a b o u t as l a r g e as p r e v i o u s l y i n d i c a t e d . I , o f course, k n o w n o t h i n g o f 
t h e movements o f these beetles before t h e y came i n t o m y h a n d s , b u t , 
j u d g i n g f r o m m y o w n observa t ions , s h o u l d n o t e x p e c t t h e m t o d e p o s i t 
above a dozen eggs each, a n d t h a t , u n d e r f a v o r a b l e c o n d i t i o n s , these 
eggs m i g h t be depos i ted d u r i n g M a r c h a n d A p r i l o r w i t h h e l d u n t i l M a y , 

i f necessary. 
A l l o f t h e eggs w h i c h were depos i t ed i n t h e p l a n t s , u n d e r m y obser

v a t i o n , were sacr i f i ced i n t h e a t t e m p t t o d e t e r m i n e t h e e g g p e r i o d . 
T w o eggs were , however , depos i ted b y o t h e r females , a b o u t t h e 3 d o f 
M a y , o n the i n s ide o f glass tubes , i n w h i c h t h e y were c o n f i n e d . I 
wa t ched t h e deve lopmen t o f t h e larvae i n these eggs , i t b e i n g a v e r y 
easy m a t t e r t o do so t h r o u g h t h e glass, a n d t h a t p o r t i o n o f t h e s h e l l 
w h i c h adhered t o t h e w a l l s o f t h e t u b e . T h e larvae d i d n o t r e a c h ma
t u r i t y u n t i l nea r ly t h e m i d d l e o f J u n e , a n d a te t h r o u g h t h e s h e l l , w h e r e 
the l a t t e r was a t t a c h e d t o t h e t u b e , o d t h e 1 8 t h o f same m o n t h . I t 
m u s t be borne i n m i n d t h a t these eggs were i n a n u n n a t u r a l e n v i r o n 
ment , a n d t h e resu l t s are t o be t a k e n f o r j u s t w h a t t h e y are w o r t h . 

T h e species foveolatus Say o v i p o s i t s i n t h e s tems o f t h e E v e n i n g P r i m 
rose, (Enothera biennis L . , i n June . T h e m e t h o d o f o v i p o s i t i o n i s v e r y 
m u c h t h e same as i n t h e p r e c e d i n g , t h e m o t h e r beet le c o v e r i n g t h e 
c a v i t y , a f t e r d e p o s i t i n g t h e e g g t h e r e i n , b y r a k i n g t h e e p i d e r m i s o f t h e 
s tem toge ther , a n d fixing i t i n a n d over t h e ho le , w h e r e i t d r i e s a n d 
f o r m s a sor t o f scab, r e m a i n i n g u n t i l a f t e r t h e w o u n d has w h o l l y o r i n 
p a r t healed. T h e eggs are r a t h e r l a r g e r t h a n those o f fragari<r, b u t 
shaped a n d colored m u c h t h e same. T h e insec t , i n a l l i t s s tages e x c e p t 
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t h e egg , m a y be f o u n d i n t h e s tems o f t h i s p l a n t d u r i n g t h e m o n t h o f 
A u g u s t , t h e more a d v a n c e d stages neares t t o t h e g r o u n d . T h e m a m 
s tem i n t h e one selected a n d t h e w o r k o f t h e bee t l e m a y be r e a d i l y de
t ec t ed b y t h e i r scar red a n d p i t t e d appearance . E x c e p t f r o m be ing 
l a rge r , t h e larva? o f t h i s species do n o t d i f f e r m a t e r i a l l y i n gene ra l ap-
pearance f r o m t h e p r e c e d i n g . T h e p u n c t u r e s w h i c h are so apparent 
i n t h e a d u l t bee t le a re also t o be obse rved i n t h e pupae. 

O f t h e b r e e d i n g h a b i t s o f variegatus H o r n , I k n o w n o t h i n g , a n d only 
r e f e r t o t h e species here i n o r d e r t o r e c o r d i t s occur rence i n an an t -h i l l 

i n t h e m o n t h o f December . 
I h ave obse rved wrens Say a b o u t p l a n t s o f E v e n i n g P r i m r o s e , but 

h a v e n o t obse rved t h e m o v i p o s i t i n g . M o r e o v e r , h a v e observed them 
o f v a r i o u s sizes a n d i n g r e a t n u m b e r s i n l oca l i t i e s w h e r e the re were no 
p l a n t s o f t h e P r i m r o s e . 

Byssematus lineaticollis Say breeds i n t h e seed pods o f Asclepias in-
carnata, t h e l a r v a f e e d i n g u p o n t h e seeds a n d t r a n s f o r m i n g t o the adul t 
i n t h e l a t e a u t u m n . T h e l a r v a i s w h i t e , r o b u s t , a n d m u c h w r i n k l e d , 
w i t h sparse ly -p laced , s h o r t b r i s t l e s d i s t r i b u t e d ove r t h e b o d y ; the head 
is m u c h sma l l e r t h a n first segment , y e l l o w , w i t h m o u t h p a r t s darker. 
L e n g t h w h e n e x t e n d e d 6 m m . I n t h e v i c i n i t y o f L a F a y e t t e , I n d . , the 
larva? are p r e y e d u p o n b y a species o f Br aeon, t h e larva? o f w h i c h leave 
t h e b o d y o f t h e i r h o s t a n d s p i n s m a l l b r o w n cocoons w i t h i n tbe seed , 
p o d , severa l paras i tes i n h a b i t i n g a s i n g l e l a r v a o f Bhyssematus. 

J u n e 18, 1889. 

E X T R A C T S F R O M CORRESPONDENCE. 

The Spread of the Australian Lady-bird. 

The Vedolia has multiplied in numbers and spread so rapidly that every one of my 
thir ty- two hundred orchard trees is l i teral ly swarming w i t h them. A l l of my orna
mental trees, shrubs, and vines which were infested w i t h white scale, are practically 
cleansed by this wonderful parasite. About one month since I made a public state
ment that my orchard would be free f rom i l Icerya by November 1," but the work has 
gone on w i t h such amazing speed and thoroughness, that I am to-day confident that 
the pest w i l l have been exterminated f rom my trees by the middle of August. People 
are coming here daily, and by placing infested branches upon the ground beneath my 
trees for two hours, can secure colonies of thousands of the Vedolia, which are there 
in countless numbers sucking food. Over f i f t y thousand have been taken away to 
other orchards during the present week, and there are millions s t i l l remaining, and 
I have distributed a total of sixty-three thousand since June 1. I have a list of one 
hundred and th i r ty names of persons who have taken the colonies, and as they have 
been placed in orchards extending f rom South Pasadena to Azusa, over a belt of 
country ten miles long and six or seven i n wid th , I feel positive f rom my own ex
perience, that the entire valley w i l l be practically free f rom Icerya before the advent 
of the new year. You w i l l be as much pleased to, read this as I am to wr i te i t . [ J . 
R. Dobbins, San Gabriel, Cal., July 2, 1889. 
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W a s p s i n Ind ia . 

A tin trunk belonging to Mrs. Sidney Preston, wife of a gentleman in Her Majesty's 
civi l service, was packed wi th wearing apparel, etc., i n H o t i Murdan, and brought 
to Jhelum, Punjab, India, i n March,.1889. I t was le f t i n a veranda for two months 
and opened in May. I t contained, to the surprise of the owner, four large nests of 
wasps, the ordinary Vesya of the district. A small hole was at last discovered near 
the hinge, affording a possible clue to the entrance of the parent or parents. One of 
the nests was so large as entirely to fill up a baby's hood. After getting r i d of the 
paper-like nests and the l i v ing wasps, which were numerous, the remainder of the 
clothing in the box was found to be covered w i t h dead wasps i n quantities; i n fact, 
wi th several hundred of them. The contents of the box had been carefully cam-
phored and peppered when packed.—[A. O'D.Taylor, Newport, E . I , 

Injurious Insects in New Mexico. 

I have forwarded to you by same mail this day a square tin box containing inclosed 
two small boxes. The larger square box contains a number of specimens of tho bean 
or fr i jole bug, also two small pupse of the same insect, and further, a single specimen 
of a bug said by tbe sender to prey on his grape-vines. Having no means of k i l l i ng 
the insects I forward them as I received them, most of them alive. I n the small 
round box you w i l l find a few specimens of another bug resembling the first some
what i u its markings and general shape, but larger and evidently a different insect. 
These are al l dead, and were collected by myself personally on a plant of the Convol
vulus or Ipomsea family, near Bernalillo, in the Rio Grande Valley. Not having a 
Gray's Manual I am unable to give the plant its name in botany. I t is named by the 
Mexicans, calabaza (gourd) on account of its enormous root, which is supposed to re
semble a large, warty species of native gourd. Its flowers, of a pale purple color, 
resemble very large morning-glories. The plant, which is found in al l New Mexico, 
but especially i n the sandy wastes which border the valley proper of the Eio Grande 
Eiver, is an upright bush w i t h long, narrow leaves. The stems aud leaves die out 
every year, but the root is perennial, and must live many years, for i t becomes very 
hard and woody. The seeds resemble those of the morning-glory, but are much 
larger. I have described this plant so particularly because the larger of the two 
species of bugs, which is of a paler color and wi th fewer and less marked black dots 
(the one in the small round box), is found in large quantities on the plant ; and the 
Mexicans have an idea, whether correct or not (of this I am no judge because I am 
not an entomologist), that the fr i jole chinch (the smaller bug in the square box), 
which is the destructive bug that preys on the beans, originates from the other. 

The convolvulus bug appears early iu the spring; I gathered i t ou the plants my
self in May. The Bean bug appears i n July. Although I felt satisfied that the two 
insects are different, and that a bug that preys on the Convolvulus family could not 
equally prey on beans, I thought this matter of sufficient interest, and brought a 
handful of convolvulus bugs, which I put in the midst of a small patch of beans 
growing in the garden, but wi th in ten minutes they bad al l left, and for two weeks 
I looked carefully through the beans, but never saw a bug of any k ind on them. The 
Bean bug commits great depredations on bean fields, often destroying them entirely. 
The only means the Mexicans have found to somewhat prevent its ravages is to plant 
their beans late, about the middle of July, the bug appearing to swarm in smaller 
numbers later i n the season. The chief season of the Mexican bean bug seems to be 
from the middle of July to the first of September. The Phaseolus grown by the Mex
icans belongs to the same family as our string beans; the pod can be eaten as a string 
bean, and the bean is of a yellowish brownish color, of ordinary size, somewhat flat-
ish. When cooked and prepared in the Mexican way i t is the best bean I have ever 
eaten, far superior and better flavored than our so-called navy bean, and i t would be 
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a real acquisition to tbe American b i l l of fare. Tbe Mexicans eat their beans three 
times a day—at every meal the year round, i f they have them, I n a few days I wi l l 
endeavor to go myself to the place from which these bean bugs ( I t h ink you ought to 
call them Mexican beau bugs i f not already named) were sent to me, some 20 miles 
from Las Vegas, to examine them myself on the vines, and w i l l then send you another 
lot aud describe what I see.—[J. F. Wiehmdy, Springer, N . Mex., July 23, 1889. 

R E P L Y . — I have your letters of the 22d, 23d, aud 24th of July, and also all of the 
specimens which you mention. I am very much obliged to you for your f u l l informa
tion and for the specimens which you send. The insect which you call the Now 
Mexico bean bug is Epilaehna corrupta, one of the few plant-feeding lady-birds. A 
congeneric species feeds upon the leaves of squash in the more northern States, and 
is mentioned by Professor Riley iu his fourth Missouri report. The larger beetle 
found upon Convolvulus is one of the leaf beetles known as Chelimorpha cribraria* 
Your long account i n your letter of the 23d is very interesting, and unless you send 
me something to supersede i t after your visi t in person to examine the insects in the 
field, I shall publish i t i n INSECT L I F E . Among your specimens wo also found the 
common rose bug of the Northern States (Macrodactylus subspinosus). The applica
tion of an arsenical poison early in the season should be an effective remedy against 
the bean bug. Your locality is a very interesting one, and I trust you w i l l keep yonr 
eyes open for injurious insects for us.—[July 31, 1889.] 

SECOND LETTER.—In order to investigate the Mexican bean bug more fu l ly (there 
being no beans in this immediate neighborhood) I went last Sunday to Watrous, 
some 50 miles south of this place, on the Atchison, Topeka & Santa F6 Railroad, 
where I examined them on the farm of Mr. Wi l l i am Kroenig, who is, w i th me, one of 
the very few persons who take a I interest iu such matters i u New Mexico. The re
sult is that I am enabled to send you to-day the insect i n the egg stage, the larva 
stage, and the imago stage. Ths pupaae I am not able to procure, for reasons appar
ent enough. I n conversing w i t h Mr. Kroenig I find the fol lowing facts: That he has 
known the insect tiince he has beeu iu this region, which is about forty years; that it 
was then just as bad as now; that i t is found chiefly ou beans cultivated in old 
fields, and on land newly cultivated is comparatively scarce, or even unknown, for the 
first few years; that frequently i t destroys the entire crop ; that the only way to keep 
down its ravages to some extent is to plant the beans during the interval between 
the first appearance of the bugs and their second appearance i n the f a l l . The ques
tion wi th me is now to find out i f they have more than one brood, and i f so, how many. 
During my visit I examined a new field of beans i u which there were no insects. 
From that we went to a corn field in which there were beans planted among the 
corn. We there found chieflv larva}, and only 4 bugs. The bugs had apparently laid 
their eggs and died. The larva) were nearly a l l of the same size. I also found 3 
bunches of eggs, which, together w i t h the larva}, I put i n the l i t t l e vial with a 
mixture of alcohol and water. The parent bug appeared about the 15th of July for 
the first time in this locality, possibly a few days sooner. Ou the 28th, thoy, as well 
as the eggs, were nearly a l l gone, I finding, as stated, only 4 bugs and 3 bunches of 
eggs. I found among them two varieties of lady-bugs, which seemed engaged in 
preying upon the eggs and small larva}, aud of which I inclose a couple of speci
mens. I do not know whether the larger, paler colored of the two insects which I 
take to belong to the lady-bug family is really ono; I never saw i t before. You wil l 
know. The 4 Mexican bean bugs and the lady-bugs are together i n one box, and 
the larva} i n the bottle together w i t h the eggs. I am positive that another appear
ance of the full-grown bug occurs i n September and October, because I saw some of 
them at that time last year myself. You have no doubt received some of the bugs I 
have sent you last week iuclosed i n letters; one being a bug found on a species of 
Ipomaja or Convolvulus; the other being the notorious Mexican bean bug, which i s ' 
the brown bug of the Coleoptera order—sixteen spotted. I w i l l continue my observ
ations on this insect. I seud you a few bean leaves to show you the manner i n which 
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its depredations are committed. Yoa w i l l notice that i t does not eat the leaf, hat only 
the parenchyma on both sides. I t also eats the flowers and the very small young 
pods. 

I also send you another box w i t h a bug of the Hemiptera order, which I found in a 
garden at Las Vegas, preying upon youug cabbage plants, which i t sucks, causing 
the leaves to dry and the young plants to w i l t aud die entirely, i n the same manner 
as the squash bug preys upon Cucnrbita?. This very pretty harlequin-colored He-
mipteron appears frequently in immense numbers, l i v ing on various plants of the 
genus Brassica, such as cabbage, mustard, turnip, etc., and sometimes appears iu 
immense numbers, destroying everything and causing very great havoc. I t is also 
said to have existed in this region from time "immemorial." I am told that i t has 
originated on a native plant of the Brassica family, which has purple or bluish flow
ers, but I have never seen the plant and do not know how the insect propagates i t -
s. If . I also send you a third, grayish insect, which abounds i n immense quantities on 
the farm of Mr. Kroenig. I t is omnivorous, at least apparently. I t does especially 
great damage on young apple trees. I inclose two apple leaves to show how i t works, 
eating the parenchyma, some young trees being entirely denuded in appearance, al
though none of them die from the effect. They are not entirely killed, only greatly 
retarded in growth. I have seen this bug on apple trees, pear trees, plum trees, apri
cots, grape vines, on a native wi ld species of wil low, even on beans, but i t does not 
appear, to touch the peach. I t abounds in millions, very much like the May bug 
(hanneton) of Europe. I know nothing about its mode of multiplication. * * * 
[ J . F . Wielandy, Springer, N . Mex., July 30, 1889. 

SECOND REPLY.—Thank you very much for your long and interesting letter of the 
30th ultimo, concerning the New Mexican Bean Bug. I shall be glad to publish this 
letter nearly in f u l l . The two Lady-birds which you found feeding upon the eggs are 
Hippodamia convergens and Coccinella transversoguttata. The bug which you found 
upon cabbage is the common Harlequin Cabbage-bug (Murgantia Imtrionica). The 
beetle which you found upon young apple trees is congeneric w i th onr Rose Bug of 
the North. I t is Macrodactylus uniformis. The beans which you inclose have been 
handed to the head of the Seed Division w i t h the request that they be planted.—[Au
gust 5, 1889.] 

The Corn-feeding Syrphus-f ly . 

A few days ago, while passing through a corn-field, I noticed that most of the 
lower leaves of the plants were brown, yellow, and dried up. My first idea was that 
this was dne to the Chinch Bug. Of course I s"t to work at once to investigate, and 
found only a solitary bug here and there, not sufficiently numerous to do any damage. 
On carefully stripping down the leaves that were partially discolored I found, snugly 
feeding between the base of the leaf and the stem, many lively but delicate-looking 
larva?, sometimes five or six at the base of one leaf. The larvae seem to be al l of one 
species, but of various sizes, or ages, and here and there in the same places where the 
larvae were feeding I found pupae of different ages, some black and some only re
cently changed. The stems under the enfolding base of the leaf, where the larva} 
feed, are bathed in or covered w i t h the juice of the plant, and the effect produced is 
exactly the same as that produced by the Chinch Bug. To-day I mailed you a can
ister, in which I hope you w i l l find plenty of larva? and pupa? of differeut ages, i f they 
are not dried up before they reach you. Yoa w i l l also, perhaps, f ind a few small in 
sects that I found in the .same places w i t h the larva?. No corn can successfully con
tend with this pest. A t this time, although there has been an unusual amount of 
rain this summer, the leaves of the corn are " sere and brown " half way up the 
stalk.—[J. G. Barlow, Cadet, Mo., August 9,1889. 

REPLY.—Your letter of the 9th instant w i t h specimens has been received. The In
sect i n corn is a very interesting thing, and yon w i l l find i t figured and described un
der the caption of the Corn-feeding Syrphns-fly (Mesograptapolita) in No. 1, Vol . I , of 
INSECT L T F E . Your letter is therefore of considerable interest, and w i l l go on record 
among our notes.—[Angast 14, 1889.] 
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Larvae o f Cephenomyia i n a Man ' s Head. 

I was called to see a case to-day, who had just come from Swarthout Canon, 30 
miles from here, the messenger stating that his father had Screw Worms in his nose and 
wanted me to get them out. I found the patient at the home of his son, in bed. His 
name is E. P. Fowler ; age, G l ; occupation, a carpenter; native of New York ; raised 
i n Ohio. I found him breathing hard, accelerated pulse and temperature, a bloody 
mucus issuing from tbe nose, the passages nearly closed f rom dried blood and mucus, 
nose swollen and pain between the eyes, as well as reddened looking i n the mouth, 
wi th the back parts of a leaden color and covered w i t h mucus. I procured warm 
water, carbolized i t , aud took forceps and small plugs of cotton and removed the dried 
secretions as far as I could. I then came on to the maggots and removed 40 of them 
w i t h the forceps from the nose. I used a powder-blower and blew into each nostril 
i n different directions an impalpable powder of calomel, after which several maggots 
came away of themselves. I send you a sample of five of them in this mail. Mr. Wright) 
my neighbor, being an entomologist, I gave him a number of the maggots. Here-
ports them feeding on a bony piece of raw beef, they having refused cooked beef. I 
hope to gain some information of the f ly , whether i t is identical w i th the Sheep Grub, 
Green Bottle f ly , or is i t an individual species. The patient has had nasal catarrh 
for many years, and i t is probable the secretions formed a suitable field for the deposit 
and development of the maggot.—[Wesley Thompson, M . D. , San Bernardino, Cal., 
August 7, 1889. 

REPLY.—Your very interesting letter of August 7 has just come to hand, and the 
specimens also arrived in good condition. The larva? which you send do not belong 
to the species which is ordinarily known as the Screw Worm, but to a different group. 
Instead of being Muscids they are OEstrids, aud although i t is impossible to determine 
the precise species from the larva), the genus is Cephenomyia. The larva? of those 
species of this genus of which we know the larva?, are found in the nasal passages 
of deer, and wi th in the last two months we have received from Mrs. Bush, of San Jos6, 
larva? taken from the deer which may be the same species as the one which you send. 
The occurrence of this larva? in the head of your patient was of course more or less 
accidental, although not without precedent. I hope that Mr. Wr igh t w i l l succeed iu 
rearing the f ly , although the larva? are evidently not more than half grown, and suc
cess seems doubtful.— [August 15; 1889.] 

STEPS T O W A R D S A R E V I S I O N OF C H A M B E R S ' I N D E X , W I T H NOTES 
A N D DESCRIPTIONS OF N E W SPECIES. 

By LORD WALSINGHAM. 

[Continued from page 81 of Vol. II. J 

Lithocolletis nemoris sp. n. 

Antenna'., white, spotted above w i t h fawn brown. 
Palpi, white. 
Bead, face white, f rontal t u f t whitish, much mixed w i t h saffron-brown, especially at 

the sides. 
Uxor ax, saffron. 
Fore-wings, rather shining saffron w i t h snow-white markings consisting of two trans

verse fascia, sl ightly oblique, and angulated beneath the costal margin, beyond 
which arc one dorsal and two costal streaks; there is no basal streak; the first 
fascia at one-fourth the wing-length is but slightly angulated, margined with 
scattered blackish scales, widely on its outer and very indist inctly on its inner 
side; the second fascia at the middle of the wing is rather more strongly angn-
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lated than the first; this is also slenderly dark-margined internally and more 
widely so externally, the black dusting on its outer side being produced back
wards at the angle i n the direction of the first costal streak; this is at the com
mencement of the costal cilia, rather further f rom the base than the first dorsal 
streak, which is oblique, its point terminating below the point of the first costal 
streak ; f rom the points of these two streaks a cloud of black scales proceeds out
wards along the middle of the wing, forming a dark patch below and beyond the 
second costal streak which is situated just before the apex; the cilia are saffron, 
shading to pale grayish-saffron beyond their fa in t ly darker median line. 

Hind icings and cilia, pale grayish, w i t h a very fa in t saffron tinge. 
Abdomen, pale gray, anal t u f t saffron-yellow. 
Bind tarsi, white w i t h two grayish-fuscous bars above. 
Exp. al. 8 m m . 
TypeS $Mus. Wlsm. 

The puckered mines of this species were found i n some abundance i n June, 1871, 
in Mendocino County, California, on the upper sides of leaves of Vaccinium ovala, the 
mine occupying the whole surface of each leaf and causing the margins to approach 
each other. I took the species also on the wing at the same time and place. This 
species belong to the same group as cincinnatiella Chamb. 

Lithocolletis oregonensis sp. n. 

Antenna, closely annulate w i t h white and brown. 
Palpi, whitish, dusted wi th gray externally. 
Haustellum, yellow. 
Head, face grayish, frontal t u f t grayish-fuscous. 
Thorax, golden-saffron. 
Fore wings, golden-saffron, w i t h four rather shining white fascia? and a semi-circular 

white apical streak inclosing a black apical spot and reaching through the cilia 
on the costal and dorsal margins; the first fascia is situated w i th in one-fourth 
the wing-length, the dorsal portion of i t commencing nearer to the base than the 
costal portion and proceeding obliquely outward to a l i t t le above the fold , the 
shorter costal portion ouly being conspicuously dark margined internally; the 
second fascia, just before the middle, is distinctly curved, almost augulated out
wards, and has a conspicuous margin of black scales on its inner side; the th i rd 
fascia, commencing before the costal cilia, is less curved than the second, but 
its black inner margin interrupts i t i n the middle by a short line of black scales; 
the fourth fascia, at the apical fifth of the wing, isaho internally black-margined, 
but the black scaling is almost interrupted, becoming very slender at the middle of 
the wings ; the apical spot is black, encircled by white as already described ; the 
cilia are grayish, tinged wi th fuscous about the anal angle, and w i t h a short 
golden-saffron dash from the black apical spot; there is no line along their base. 

Hind wings and cilia, pale grayish. 
Abdomen, gray. 
Hind tarsi, whitish, thickly spotted w i t h fuscous above. 
Exp. al. 7 m m . 
Type £ Mus. Wlsm. 

Two specimens taken on the wing near Fort The Dalles, on the Columbia River, in 
northern Oregon, in Apri l , 1872. 

A beautiful and distinct species, somewhat allied to the European scabioxclla. I 
have unfortunately no knowledge of its food-plant. 

Lithocolletis insignia sp. n. 
Antenna, yellowish, unspotted. 
Palpi, white. 
Head, face white, frontal t u f t white w i th a few saffron scales. 
'Thorax^ white, 
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Fore-icings, pale saffron, w i t h a rather golden t inge; a broad white basal streak on 
the upper half of the wing, running parallel to the costal margin for one-third 
the wing-length, thence deflexed and confluent w i t h the middle of the upper 
edge of the first very broad white dorsal streak. The basal streak is sometimes 
extended at the base across the fold reaching to the dorsal margin, thus leaving 
between itself and the first dorsal streak a small curved, oblique saffron streak; 
sometimes i t is not thus projected across the fold, but upon the dorsal margin be
neath i t is found a separate short dorso-basal white dash. Above and slightly 
beyond the point at which the broad basal streak is deflexed there is a very ob
lique costal streak, somewhat triangular, w i t h its apex reaching nearly to the 
apex of the much larger first dorsal streak below i t ; beyond this the second streak, 
situated j ust beyond the middle of the costal margta > is of about the same size, alSo 
triangular, a l i t t l e less oblique, and corresponding w i t h a wider aud more con
spicuous white dorsal patch opposite to i t . The th i rd and fourth costal streaks, 
of which the former points slightly outwards. The latter is perpendicular, 
reaching nearly (or i n some specimens quite) to a white patch on the dorsal mar
gin before the apex, which seems to consist of two confluent white dorsal atreaks. 
A t the extreme apex is a minute black apical spot, surrounded by a semi-circular 
dark line at the base of the apical cilia, which are tinged wi th golden saffron at 
the extreme apex. Beneath the apex the cilia are white, blending into saffron-
gray about and before the anal angle; a l l the white markings are distinctly 
dark-margined on a l l sides. The white streaks on the fore wings of this species 
are so large and conspicuous as i n some cases to almost obliterate the pale saffron 
ground-color, and different specimens vary much i n the proportionate space oc
cupied by one and the other. 

Hind wings and cilia, pale gray. 
Abdomen and anal iufi, grayish-white. 
Hind tarsi, whitish, spotted above w i t h gray. 
Exp. al. 9 m m . 
Type $ 9 Mus. Wlsm. 

I met w i t h this very beautiful and distinct species in June, 1871, i n Lake and Men
docino Counties, California, and again on Mount Shasta, Siskiyou County, in August 
of the same year. I t is evidently a scarce species, as I met w i th a single specimen only 
on each of the four different occasions. I am unable to give any information as to 
its larval habits. I t seems to belong to the same group asfitchella and the European 
species roboris, but differs very greatly in the form of its markings. 

I n addition to the kuown American species of this genus, I have received two more, 
which are undescribed, from Dr. Eiley, one feeding on Grindel'ta robusta, the other on 
Betula. I prefer to leave their description to my distinguished friend, who has prob
ably a better series of specimens to refer to than I have. 

I am indebted to the late Professor Bolander, of San Francisco, and to Mr. W. Car-
ruthers, of the Bri t ish Museum, for the identification of some of the plants mentioned 
in this paper. 

The following is a list of plants, w i t h the species of Lithocolletis, which feed upon 
them, so far as they are known to me. I have published this in the hope that i t may 
facilitate the collection of further information concerning the life-histories of the very 
numerous species belonging to this interesting genus. 



1 1 9 

North American species of Lithocolletis. 

Food plants. 

Tiliacece: 
Tilia americana 

Anacardiaeece: 
Rous toxicodendrum 

Sapindacece : 
iEsculus glabra 

Aceracece: 
Acer saccharinum 

Leguminosce : 
Desmodinm viridiflorum. 
Phaseolus pauciflorus 
Aroorphafrurieosa 
Robinia pseudacacia Robinia viscosa. 
Robinia nispida. 
Robina sp. ? 
Amphicarpaae monoica 

Rosaceae : 
Cerasus serotina 
Primus americana 
Crataegus totnentosa .. 
Pyrus coronaria 
Pyrus malus 
Cydonia vulgaris 
Cydonia japouica 

Hatnamelidece : 
Hamamelis virginica... 

Caprifoliacece: 
Lonicera albida 

Lonicera sempervirens 
Symphoricarpus vulgaris 

Symphoricarpus sp. ? . 
Composites: 

Solidago patula 
Grindelia robust a 
Ambrosia triflda .. . . . 
Helianthus gigantcus. Elephantopus carolinianus 
Actinomeris squarrosa 

Verbesina virginica 
Ericacece : 

Gaultberia shallot) 
Ledum glandnlosnm 

Vacciniacece: 
Vaccinium ovatum.. 

[Primulaceoe: 
Lysimachia lanceolata . . . 

Lavrinice: 
Umbellularia californica 

VlmacecB : 
Ulmus americana 
Ulmus fulva 

Celtis occidentalis . 
Juglandaccce: 

Juglans nigra 
Juglans cinerea . . . 
Carya alba 
Carya olivajformis. 
Carya sp. ? 

Cupulif'erce : 
Quercus alba 

Larvje. 

:uperior. 

Tiliella Chamb 
Guttifinitella Clem... 
Toxicodendri F. & B. 
Guttifinitella 
Var. iEsculella Chamb. 
Aceriella Clem 

Ostensackenella Fitch 
Robiniella Clem 
Robiniella Clem 
Ostensackenella Fitch 
Robiniella Clem 
Gemmea F. & B 

Aceriella Clem. 

Sp.? 

Actinomeridis F. t£- B 

Gaultberiella Wlsm. 
Ledella Wlsm 
Nemoris Wlsm. 

Umbellularia^ Wlsm 
Ulmella Chamb 
Ulmella Chamb 
Celtifoliella Chamb. 
Caryaefoliella Clem 
Caryaef'oliella Clem 
Carya?foliella Clem 
Caryaefoliella Clem ... 
Eppelsbeimii F.&.B... Bifasciella Chamb 
Cincinnatiella Chamb. 
Hamadryadella Clem . 
Tubiferella Clem. 

Inferior. 

Lucetrella Clem. 

* This species has not yet been bred, 

Clemensella Chamb. 
Lucidicostella Clem. 
Desmodiella Cl-.m. 
Desmodiella Clem. 
V hie. ella Fitch. 
Ostensackenella Fitch. 
Robiniella Clem. 
Robiniella Clem. 
Ostensackenella Fitch. 
Robiniella Clem. 
0 Superior and inferior.) 
Morrisella Fitch. 
Pomifoliella Z. 
Pomifoliella Z. 
Pomifoliella Z. 
Pomifoliella Z. 
Pomifoliella Z. 
Pomifoliella Z. 
Pomifoliella / . 
Affinis F. &B. 
Fragilella F. dt B. 
Fragilella F. & B. 
Fragilella F. & B. 
Mariella Chamb. 
S.yniphoricarpella Chamb. 
Affinis F. <t B. 
Solidaginis F. de B. 
Ambrosiella Chamb. 
Ambrosiella Chamb. 
Ignota F. & B. 
Eiephantopodella F. <£ B. 
Elephantopodella F. ./• B. 
Araoena F. <£ B. 
(? Superior and inferior.) 
Elephantopodella F. dh B. 

Lysimachiella* Chamb. 

Argentinotella Clem. 
Argentinotella Clem. 
Occitanica F. & B. 
Cellifoliella Chamb. 

Caryalvella Chamb. 
(1 Superior and inferior.) 
iEriferella Clem. 
Albanotella Chamb. 
Argentifimbriella Clem. 
Basisttigella Clem, 
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North American species of Lithocolletis—Continued. 

Food plants. 

Cupuliferce—Continued. 
Quercus bicolor 
Quercus castanea. 

Quercus macrocarpa. 
Quercus nigra 
Quercus obtusiloba. 

Quercus prinoides , 
Quercus prinus 
Quercus rubra 
Quercus tinctoria. 

Quercus sp. ? 
Castanea americana. 
Fagus sylvatiea . . . 
Corylus americana. 
Ostrya virginica . . . 

Carpinus americana 
Betulacece: 

Alnus incana 
Alnus serratula 
Alnus sp. ? 
Betula sp. ? 

Salicacece : 
Salix alba 
Salix babylonica 
Salix longifolia 
Salix sp. f 
Populus grandidentata 
Populus tremuloides... 
Populus sp. ? 

Food plants unknown . 

Larva). 

Superior. 

Conglomeratella Z. 

Hamadryadella Clem . 
Macrocarpella F.db.B. 
Cincinnatiella Chamb 
Conglomeratella Z 
Hamadryadella Clem.. 
Leberteila F.& B 
Quercivorella Chamb . 

Bethnniella Chamb . 
TTniiasciella Chamb. 
Castanella Chamb .. 
Castanella Chamb .. 
Caryliella Chamb... 
Coryliella Chamb 
Coryliella, var. ostryella 

Chamb. 
Tritseniella Chamb 
Coryliella Chamb Alnicolella. Wlsm . 

Alnivorella Chamb 
i>p. ? (superior and inferior) 

Alniella (Z.) F.cC B .. 
Australisella Chamb. 
Bostonica F.dh B 
Chambersella Wlsm . 
Insignis Wlsm 
Obsoleta F.& B 
Oregonensis Wlsm,... 
Sexnotella Chamb ... 

Inferior. 

Argentifimbriella Clem. 
Basistrigella Clem. 
Argentifimbriella Clem. 
Basistrigella Clem. 
Fitchella Clem. 
Hagenii F. & B. 
Quercibella Chamb. 
iEriferella Clem. 
Rileyella Chamb. 

Basistrigella Clem. 
Fitchella Clem. 
Hagenii F. dhLB. 
Minutella F. <& B. 
Rileyella Chamb. 
iEriferella Clem. 
Basistrigella Clem. 
Obstrictella Clem. 
Diaphanella F. <£ B. Faginella Z. 
Obscuricostella Clem. 
Ostryaefoliella Clem. 

Incanella Wlsm. 
Auronitens F. <£ B. 

Salicifoliella Chamb. 
Salicifoliella Chamb. 
Salicifoliella Chamb. 
Atomariella Z. 
Scudderella F. & B. 
Atomariella Z. 
Atomeriella Z. 
Populiella Chamb. 
Salicifoliella Chamb. 
(? Alnus.) 

(To be continued.) 
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G E N E R A L NOTES. 

THE CABBAGE PLUTELLA IN NEW ZEALAND. 

In the last number of INSECT LIFE we mentioned the occurrence of 
t h i s cabbage pes t i n S o u t h A f r i c a a n d r e f e r r e d t o o u r p r e v i o u s state
m e n t ( A n n u a l E e p o r t f o r 1883) c o n c e r n i n g i t s occur rence i n A u s t r a l i a . 
W e h a v e n o w t o r e c o r d t h e f a c t t h a t i t seems t o be w e l l k n o w n as a 
cabbage pes t i n N e w Z e a l a n d . T h e New Zealand Farmer f o r A u g u s t * 
1889, s ta tes t h a t i n f o r m a t i o n i s r e c o r d e d b y more t h a n one o f i t s readers 
c o n c e r n i n g t h i s i n s e c t a n d quotes a t l e n g t h f r o m t h e New Zealand 
Country Journal f o r M a y , 1887, a n a r t i c l e c o n c e r n i n g i t s h a b i t s a n d 
damage. T h e a r t i c l e i s i l l u s t r a t e d b y a r e p r o d u c t i o n o f Cur t i s ' s w e l l 
k n o w n figure, a n d t r e a t s o f t h e pes t u u d e r t h e E n g l i s h n a m e o f " T h e 
D i a m o n d B a c k T u r n i p M o t h . " T h e Country Journal we h a v e n o t h a d t h e 
pleasure o f see ing be fo re , a n d w e m a y m e n t i o n t h e f a c t t h a t t h e t u r n i p 
crops o f 1886- '87, i n t h e v i c i n i t y o f C a n t e r b u r y , s u f f e r e d t o a v e r y ser ious 
e x t e n t f r o m t h e r avages o f t h e larvae o f t h i s insect , w h i l e t h e m o t h s 
m i g h t be seen i n count less t h o u s a n d s d u r i n g M a r c h a n d A p r i l . So-
grea t w e r e t h e r avages d u r i n g 1887 t h a t i n some ins tances t h e t u r n i p 
crop was r e d u c e d t o 25 p e r cent , o f i t s n o r m a l c o n d i t i o n . T h i s i s a 
serious t h i n g , because i n N e w Z e a l a n d o f l a t e yea r s t h e c u l t u r e o f t h e 
t u r n i p i s i n c r e a s i n g e n o r m o u s l y , a n d t h e a u t h o r o f t h e a r t i c l e s tates 
t h a t w i t h o u t i t i t w o u l d be d i f f i c u l t , t o p r o f i t a b l y c a r r y o n t h e w o r k o f 
b r i n g i n g i n t o c u l t i v a t i o n l a r g e areas o f n e w l a n d , a n d t h e f e r t i l i t y o f 
areas a l r e a d y u n d e r c u l t i v a t i o n c o u l d n o t be so w e l l m a i n t a i n e d . W i t h 
o u t t h e t u r n i p , m o r e o v e r , t h e t r a d e i n f r o z e n m u t t o n c o u l d n o t be 
ca r r i ed o n t o such a n e x t e n t as i t p romises b y t h e a i d o f t h i s c r o p . 
M a n y c r u c i f e r o u s p l a n t s w o u l d a lso su f fe r . A c c o r d i n g t o M r . F e r e d a y , 
t h e insec t has been k n o w n i n N e w Z e a l a n d f o r years pas t . 

CANNIBALISM WITH COCCINELLA. 

Apropos of the note from Science Gossip in the August issue of IN
S E C T L I F E , c o n c e r n i n g t h e c a n n i b a l i s m o f Coccinella dispar, I des i re t o 
r eco rd some o b s e r v a t i o n s m a d e i n s o u t h e r n I l l i n o i s f o u r o r five years 
ago, s h o w i n g a n e v e n m o r e r e p r e h e n s i b l e h a b i t o f some m e m b e r s o f t h i s 
g r o u p t h a n t h e e a t i n g o f t h e pupae. I was s t u d y i n g a p p l e insec ts f o r 
Professor F o r b e s a t t h e t i m e , i n e a r l y s p r i n g , a n d some species o f Coc-
cinell idse w e r e v e r y a b u n d a n t i n t h e o r c h a r d s o f M r . P a r k e r E a r l e , a t 
A n n a , 111. M a n y o f t h e m w e r e o v i p o s i t i n g , a n d t h e c lus te r s o f b r i g h t 
y e l l o w eggs w e r e n o t u n c o m m o n u p o n t h e t r u n k a n d l a r g e r l i m b s . O n e 
species i n p a r t i c u l a r , Coccinella 9-notata, I be l i eve , t h o u g h as I h a v e n o t 
m y notes w i t h me , I a m n o t c e r t a i n , was l a y i n g eggs a b u n d a n t l y a n d 
was also eating them with avidity. I c a u g h t a d u l t beet les i n t h e a c t a 
n u m b e r o f t imes ; a n d a f t e r w a r d s p r o v e d b y o b s e r v a t i o n s o n spec imens 
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i n c o n f i n e m e n t t h a t t h e y are n o t a t a l l averse t o e a t i n g eggs p r e s u m a b l y 
o f t h e i r o w n species .—[Clarence M . W e e d . ] . 

RHODE ISLAND POPULAR NAMES FOR CORYDALTJS CORNUTUS. 

We are indebted to Prof. W. W. Bailey, of Brown University, Provi
dence, B . I . , f o r t h e f o l l o w i n g l i s t o f names used i n R h o d e I s l a n d fo r 
Corydalus cornutus o r H e l l g r a m i t e F l y : Dobsons , C r a w l e r s , A m l y , Con
n i p t i o n B u g s , C l i p p e r , W a t e r G r a m p u s , G o g g l e G o y , B o g a r t , Crock, 
H e l l D e v i l s , F l i p F l a p s , A l l i g a t o r s , H o J a c k ( l o c a l l y i n Sc i tua te , R. I . ) , 
S n a k e D o c t o r , D r a g o n , a n d H e l l D i v e r . 

SOUTHERN SPREAD OF THE COLORADO POTATO-BEETLE. 

Apropos to the note on page 22, current volume of IN"SECT LIFE, allow 
m e t o s ta te t h a t t h e r e are g o o d reasons f o r t h e b e l i e f t h a t Doryphora 
10-lineata o c c u r r e d a t J a c k s o n , M i s s . , i n A p r i l , 1888/ W h i l e a t V icks -
b u r g , l a t e i n A p r i l , l a s t year , I was t o l d o f t h e i r appearance on po
ta toes , i n t h e v i c i n i t y o f J a c k s o n , a n d t o o k p a i n s t o ques t ion m y in 
f o r m e r as t o t h e i r l ooks , a n d h i s r ep l i e s l e f t no d o u b t as t o t h e i d e n t i t y 
o f t h e species .—[F. M . W e b s t e r , L a F a y e t t e , I n d . , J u l y 25,1889.] 

THE GAS PROCESS FOR SCALE INSECTS. 

While at Orange I learned of four persons who had used the gas pro
cess f o r r i d d i n g t h e i r t rees o f t h e r e d scale, a n d t h e y m u c h p r e f e r r e d i t 
t o s p r a y i n g . D r . W - B . W a l l , t h e c o u n t y t r e a s u r e r o f O r a n g e Coun ty , 
t o l d me t h a t i t cost h i m a b o u t one a n d a h a l f t i m e s t o f u m i g a t e w h a t i t 
w o u l d t o s p r a y t h e t rees w i t h a w a s h c o s t i n g one cen t a g a l l o n , a n d tha t 
one f u m i g a t i o n a c c o m p l i s h e d as m u c h g o o d as three sp ray ings , besides 
l e a v i n g t h e t r ee i n a b e t t e r c o n d i t i o n . T h e r e i s s t i l l cons iderab le i n j u r y 
t o t h e leaves o f t rees f u m i g a t e d i n v e r y h o t wea the r , b u t I hope t o over
come t h i s b y u s i n g a t e n t c o n s t r u c t e d f r o m a d i f f e r e n t m a t e r i a l t han 
those h e r e t o f o r e used, as t h e r e i s reason f o r b e l i e v i n g t h a t i t is t he rays 
o f light r a t h e r t h a n o f hea t t h a t decompose t h e g a s . — [ D . W . Coqui l 
l e t t , L o s A n g e l e s , C a l . , J u l y 22, 1889.] 

A SAD BLUNDER IN NO. 2. 

Unfortunately I allowed a very careless error to appear in print in 
N o . 2 i n t h e i t e m e n t i t l e d " A P e c u l i a r i t y o f C e r t a i n C a d d i s F l i e s . " The 
t i t l e s h o u l d r e a d i n s t e a d o f " C a d d i s F l i e s , " " T r i c h o p t e r y g i d Beetles." 
I n r e a d i u g t h e G e r m a n a r t i c l e i n t h e Entomologische Zeitung t h e w o r d 
" T r i c h o p t e r y g i e r " i m p r e s s e d m e as r e f e r r i n g t o t h e T r i c h o p t e r a a n d I 
a l l o w e d t h e i t e m t o go t o press be fo r e d i s c o v e r i n g t h e b l u n d e r . Pro
fessor R i l e y was absent a n d a b o u t t o l e ave F r a n c e , so t h a t c o p y o f the 
i t e m was n o t sen t h i m , as t h e m i s t a k e w o u l d o t h e r w i s e n e v e r h a v e oc
c u r r e d . — [ L . O . H . ] 
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ARSENICALS AND T H E HONEY B E E . 

In tbe last number of INSECT LIFE, pp. 84-85, in his note on the effect 
o f a r sen ica l insec t i c ides u p o n t h e h o n e y bee, M r . W e b s t e r desires t o s ta te 
t h a t i t was during a period of two years t h a t M r . Y e n o w i n e s p r a y e d a l l 
h i s f r u i t s f r e e l y , so t h a t t h e increase i n h i s bee colonies was p r a c t i c a l l y 
t h a t o f one u n f a v o r a b l e season, t h e season o f 1888. 

FIRST ANNUAL MEETING OF THE ASSOCIATION OF OFFICIAL ECONOMIC 
ENTOMOLOGISTS. 

The Association of Official Economic Entomologists will hold its first 
a n n u a l m e e t i n g i n t h e c i t y o f W a s h i n g t o n , D . 0 . , o n N o v e m b e r 12, 
1889, a t 1 1 o 'c lock a. m . , i n t h e E n t o m o l o g i c a l rooms o f t h e U . S. N a 
t i o n a l M u s e u m . 

A c c o r d i n g t o t h e r e s o l u t i o n o f t h e A s s o c i a t i o n a t t h e T o r o n t o m e e t i n g , 
t h e a n n u a l m e e t i n g was t o be h e l d o n t h e da te a n d a t t h e p lace w h e r e 
t h e A s s o c i a t i o n o f A g r i c u l t u r a l Col leges a n d E x p e r i m e n t S t a t i ons 
s h o u l d n e x t mee t . T h e da te a n d p lace f o r t h e l a t t e r m e e t i n g h a v i n g 
been fixed, t h e above no t i ce is h e r e b y g i v e n t o a l l members o f t h e A s 
soc ia t ion o f E c o n o m i c E n t o m o l o g i s t s . A l l t i t l e s o f c o m m u n i c a t i o n s t o 
be r e a d s h o u l d be sent t o t h e sec re ta ry as soon as possible , a n d those 
d e s i r i n g e n r o l l m e n t as members w i l l also please c o m m u n i c a t e w i t h t h e 
sec re ta ry . 

J O H N B . S M I T H , 

Rutgers College, New Brunswick, N. J . 

ENTOMOLOGICAL SOCIETY OF WASHINGTON. 

September 5, 1889.—The society opened with an informal discussion, in the course of 
which Mr. Schwarz's l ist of Myrmecophilous insects, read before the last meeting, 
was increased by the addition of two spiders belonging to the genera Synemosyna and 
Synageles by Dr. Marx, and a beetle (Microrhopala melsheimeri) by Mr. Ulke. 

Mr. Schwarz read a note on the spread of Sitones Mspidulus, a European clover in
flect, which has probably been recently imported. I ts sudden appearance i n great 
numbers i n Washington and the likelihood of i ts becoming a dangerous enemy to. 
clover in this country were discussed. Additional observations on this insect were 
made by Messrs. Ulke and Linel l . 

I n a note on a new food plant of Pieris rapes, Mr. Schwarz stated that he had found 
the eggs, larva?, and pupae on Cakile americana i n July at Cape May, N . J., and Vir
ginia Beach, Va. He questioned whether this plant, which grows abundantly al l 
along the Atlantic coast, has not been instrumental i n the spread of the Cabbage but
terfly f rom north to south. 

Mr. Schwarz exhibited an exceptionally large specimen of Lymexylon sericorne, 
calling attention to a remarkable secondary sexual character, viz, the flabellate 
maxillary palpi. These beetles have been found near Washington in and about de
caying wood of the red oak. 

C. L . M A R L A T T , 

Acting Recording Secretary. 

O 
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S P E C I A L NOTES. 

Work of the Division on the Pacific Coast During the past summer 
P r o f . W . A . H e n r y , d i r e c t o r o f t h e W i s c o n s i n A g r i c u l t u r a l E x p e r i m e n t 
S t a t i o n , was sen t b y t h e Sec r e t a ry o f A g r i c u l t u r e t o t h e P a c i f i c coast t o 
r e p o r t u p o n c e r t a i n m a t t e r s connec ted w i t h a g r i c u l t u r a l research i n t h a t 
p a r t o f t h e c o u n t r y , a n d , i n c i d e n t a l l y , t o l o o k i n t o t h e w o r k o f t h e agents 
o f t h e D e p a r t m e n t a n d t o a sce r t a in t h e p o p u l a r f e e l i n g r e g a r d i n g t h e 
cha rac te r a n d i m p o r t a n c e o f t h e i r w o r k . P ro fesso r H e n r y has j u s t sub
m i t t e d h i s r e p o r t t o Secre ta ry E u s k , a n d t h a t p o r t i o n r e l a t i n g to the 
w o r k o f t h e E n t o m o l o g i c a l D i v i s i o n has been r e f e r r e d to us. T h e seve ra l 
p a r a g r a p h s r e p r o d u c e d t h e r e f r o m i n a n o t h e r p a r t o f t h i s issue w i l l h a v e 
in t e re s t as t h e t e s t i m o n y o f a m a n o f e s t ab l i shed r e p u t a t i o n as a n o r i g 
i n a l i n v e s t i g a t o r i n p r a c t i c a l a g r i c u l t u r e . 

Food Hab i t s of S n o w y Tree-crickets.—We p u b l i s h i n t h i s n u m b e r a n 
a r t i c l e b y M i s s M a r y E . M u r t f e l d t , i n w h i c h she g ives t h e r e su l t s o f 
some d e t a i l e d obse rva t ions w h i c h we des i red h e r t o m a k e , s h o w i n g t h a t 
these insects , p a r t i c u l a r l y (Ecanthus latipennis, R i l e y , are i n s e c t i v o r o u s 
t h r o u g h a l l o f t h e i r stages, a n d t h a t w h e n d e p r i v e d o f a n i m a l f o o d t h e y 
i n v a r i a b l y p e r i s h r a t h e r t h a n p a r t a k e o f v e g e t a b l e f o o d . These ex
p e r i m e n t s w i l l u n d o u b t e d l y i n t e r e s t a l l en tomo log i s t s . W e h a v e a l r eady 
s t a t e d (see F i f t h E e p o r t o n I n s e c t s o f M i s s o u r i , p . 120), t h a t d u r i n g 
t h e i r e a r l y l i f e t h e y o u n g c r i c k e t s subs is t p r i n c i p a l l y u p o n p l an t - l i c e , 
eggs o f o t h e r insects , a n d even u p o n each o t h e r ; b u t t h a t as t h e y g r o w 
l a r g e r t h e y are o f t e n c o n t e n t w i t h a vege tab le d i e t . T h i s s t a t ement , 
howeve r , was m a d e i n r e fe rence t o t h e c o m m o n niveus. W e m a y , pe rhaps , 
i n f e r f r o m M i s s M u r t f e l d t ' s obse rva t i ons t h a t (E. latipennis is m o r e 
s t r i c t l y c a r n i v o r o u s t h a n niveus, o r pos s ib ly t h a t t h e s t r i c t l y c a rn ivo 
rous h a b i t s w e r e e x c e p t i o n a l f o r t h i s season. F u l l as he r obse rva t ions 
are, t h e y r e q u i r e . v e r i f i c a t i o n b y o thers , a n d i n d i f f e r e n t seasons, t o 
enable us t o l a y d o w n t h e l a w t h a t t h e b r o a d - w i n g e d species i s a l w a y s 
an a n i m a l feeder . 

125 
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The Chinch Bug Entomopthora I n a n u m b e r o f t h e a g r i c u l t u r a l jour 
nals d u r i n g t h e pas t summer , i t e m s h a v e a p p e a r e d r e f e r r i n g t o the 
e x p e r i m e n t s b e i n g conduc t ed b y P r o f . F . H . S n o w , o f t h e K a n s a s State 
U n i v e r s i t y , i n t h e i n t e n t i o n a l d i s s e m i n a t i o n o f t h i s disease. W e notice 
i n t h e O c t o b e r 2 d issue o f t h e L a w r e n c e ( K a n . ) Daily Journal a long 
accoun t o f t h e success o f t h e e x p e r i m e n t s , i n w h i c h l e t t e r s t o Pro
fessor S n o w are q u o t e d a t l e n g t h a n d w h i c h t h u s bea r t h e impress of 
h i s s anc t ion . I t is s t a t e d i n t h i s a r t i c l e t h a t P ro fe s so r Snow obtained 
some b u g s k i l l e d b y t h e E n t o m o p t h o r a , a n d m i x e d t h e m w i t h l i v e bugs 
w h i c h w e r e soon a t t a c k e d a n d d i e d . R e p e a t i n g t h i s e x p e r i m e n t u n t i l 
he h a d a s u f f i c i e n t n u m b e r o f dead b u g s o n h a n d he d i s t r i b u t e d them 
i n s m a l l ba tches t o v a r i o u s f a r m e r s , a g r i c u l t u r a l e x p e r i m e n t stations, 
n a t u r a l i s t s , a n d o t h e r s — i n a l l , t o a b o u t fifty persons. E a c h l o t was ac
c o m p a n i e d w i t h d i r e c t i o n s t o co l l ec t t e n t o t w e n t y t i m e s t h e number of 
h e a l t h y b u g s a n d m i x t h e m w i t h t h e diseased b u g s f o r t h i r t y - s i x or 
f o r t y - e i g h t h o u r s , a n d t h e n t u r n t h e m loose i n t h e field a n d w a t c h closely 
f o r t h e r e s u l t . T h e l e t t e r s p u b l i s h e d a re m a i n l y f r o m agr icu l tu r i s t s 
a n d are f a v o r a b l e . I n o t h e r w o r d s , a l l t h e p u b l i s h e d answers state that 
t h e disease seemed t o h a v e been c o m m u n i c a t e d . 

E v e r s ince P r o f . O . L u g g e r p u b l i s h e d h i s a p p a r e n t l y favorab le re
s u l t s i n t h e same d i r e c t i o n , s o m e t h i n g m o r e t h a n a yea r ago, we have 
w a t c h e d t h e accounts o f subsequen t a t t e m p t s , a n d endeavored t o ascer
t a i n w h e t h e r a n y t h o r o u g h l y s c i e n t i f i c ev idence o f t h e spread o f the 
disease has been e s t ab l i shed . T h e m a t t e r i s o f s u f f i c i e n t importance 
t o r e q u i r e t h e m o s t c a r e f u l w e i g h i n g o f t h e ev idence , as t h e apparent 
ev idence i s so eas i ly m i s c o n s t r u e d , a n d t h e d a n g e r o f u n j u s t i f i e d state
m e n t a n d as se r t ion i s so g r ea t . I n t h i s p a r t i c u l a r a r t i c l e we notice 
t h a t no da tes a re g i v e n t o t h e l e t t e r s , a n d t h a t t h e correspondents i i r 
n o w a y s h o w t h a t t h e supposed h e a l t h y b u g s w e r e e x a m i n e d cr i t i ca l ly , 
t h e ev idence o f l i f e b e i n g a s sumed t o m e a n h e a l t h f u l n e s s . T h e chief 
d i f f i c u l t y i s t h a t a t t h e t i m e w h e n t h e disease i s p r e v a l e n t i n one local
i t y t h e same c l i m a t i c a n d z y m o t i c c o n d i t i o n s a re l i a b l e t o — a u d i n fact 
u s u a l l y d o — p r e v a i l t h r o u g h a w i d e e x t e n t o f c o u n t r y , a n d t h a t the dis-. 
ease, i f i t has n o t a l r e a d y appea red , m a y b e a b o u t t o appea r over the 
w h o l e area. T h i s a t once es tab l i shes t h e necess i ty o f t h e mos t careful 
o b s e r v a t i o n s b y means o f check e x p e r i m e n t s . I f t h e diseased bugs are 
s i m p l y p l a c e d a m o n g a p p a r e n t l y h e a l t h y b u g s a n d t h e l a t t e r subse
q u e n t l y become diseased, t h e p r o o f o f d i r e c t t r a n s m i t t a l b y contagions 
i s b u t n e g a t i v e . I f , h o w e v e r , h e a l t h y b u g s a re i s o l a t e d f r o m t h e im
p o r t e d diseased b u g s a u d r e m a i n h e a l t h y , t h e n a p r o b a b i l i t y i s estab
l i s h e d i n f a v o r o f t h e c o n t a g i o n b y c o n t a m i n a t i o n . T h e disease is 
a l w a y s m o s t p r e v a l e n t i n coo l , w e t w e a t h e r , f r o m m i d s u m m e r o n , when 
l a r g e n u m b e r s o f t h e o l d e r b u g s a re n a t u r a l l y d y i n g f r o m o t h e r causes, 
a n d are p r o b a b l y m o r e l i a b l e to f a l l v i c t i m s t o a n y s cou rge o f t h i s k i n d . 

T h e sub j ec t is o f e x t r e m e i n t e r e s t , a n d w h i l e t h e r e a r e reasons which 
w o u l d m a k e us d o u b t f u l o f a n y t a n g i b l e a n d p r a c t i c a l r e s u l t s f o l l o w i n g 
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t h e a t t e m p t e d a r t i f i c i a l s p r ead a n d p r o p a g a t i o n o f t h e disease, a n d 
w h i c h m a k e us accep t w i t h c a u t i o n t h e m o r e s angu ine v i e w s o f m e n 
l i k e Professors L u g g e r a n d S n o w , y e t the re is s u f f i c i e n t p r o m i s e o f such 
resu l t s t o j u s t i f y t h e f u l l e s t a n d mos t c a r e f u l e x p e r i m e n t a t i o n . T h i s 
w i l l doub t l e s s be h a d i n t h e n e x t y e a r o r so b y t h e co -opera t ion o f t h e 
e n t o m o l o g i s t s connec ted w i t h t h e d i f f e r e n t e x p e r i m e n t s t a t i ons . T h e 
f u l l l i f e h i s t o r y o f t h e p a r t i c u l a r E n t o m o p t h o r a i s o f e x t r e m e i m p o r 
tance i n t h i s connec t ion . 

SOME I N S E C T PESTS OF T H E HOUSEHOLD. 

By C. V. RILEY. 

iContirmed from page 108. ] 

FIG. 19.—ANTHRENUS SCROPHULARLE : a larva, dorsal view; 6, do., ventral viow ; c, pupa; d, adult— 
all enlarged (after Riley). 

THE CARPET BEETLE, OR SO-CALLED "BUFFALO MOTH."* 

(Anthrenus scrophularias L.) 

This destructive insect, the despair of the good housekeeper, has been 
k n o w n i n t h e eas te rn U n i t e d Sta tes s ince 1874, w h e n n e w s p a p e r a r t i c l e s 
b e g a n t o appear c o m p l a i n i n g o f i t s r avages . I n 1876, i t was first 
b r o u g h t t o t h e a t t e n t i o n o f e n t o m o l o g i s t s b y P r o f . J . A . L i n t n e r , o f 
A l b a n y , w h o f o u n d i t a t Schenec tady , N . Y . B e t w e e n 1874 a n d 1877, 
i t h a d been f o u n d a t v a r i o u s p o i n t s i n N e w Jersey , a t Schenec tady , 
A l b a n y , Syracuse , a n d B u f f a l o , N . Y . , a n d B o s t o n a n d C a m b r i d g e , M a s s . 
W i t h i n t h i s r a n g e o f c i t i e s i t has s ince flourished a n d done g r e a t d a m 
age, b u t has n o t g r e a t l y e x t e n d e d . I t i s f o u n d , h o w e v e r , i n a l l t h e N e w 
E n g l a n d Sta tes , a n d as f a r w e s t as I l l i n o i s , a n d as f a r s o u t h as. W a s h 
i n g t o n , t h o u g h n o t a t r o u b l e s o m e pes t a t t h i s l a s t n a m e d p o i n t . 

L i k e a n u m b e r o f o t h e r i m p o r t a n t i n sec t pests i t is a E u r o p e a n spe
cies, b u t , a l t h o u g h o c c u r r i n g c o m m o n l y a b r o a d , i t i s n o t k n o w n as a car-

* Reprinted substantially from Good Housekeeping, A p r i l 13, 1889. 
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p e t pest , f o r t h e o b v i o u s reason t h a t ca rpe t s a r e r a r e i u m o s t European 
coun t r i e s . R u g s , w h i c h are f r e q u e n t l y t a k e n u p a n d s h a k e n , do not 
o f f e r a c o m f o r t a b l e d w e l l i n g - p l a c e f o r t h i s insect , w h i c h i s o f a secreting 
a u d r e t i r i n g d i s p o s i t i o n . I t seems p r o b a b l e t h a t t h e pes t was i m p o r t e d 
a l m o s t s i m u l t a n e o u s l y b y carpet -dealers i n N e w Y o r k a n d B o s t o n , and 
thence s h i p p e d i n goods to i n l a n d c i t i es . D r . H . A . H a g e n , i u 1875, for 
ins tance , was ab le t o t r ace t h r e e - f o u r t h s o f t h e i n f e s t e d carpe ts brought 
t o h i s no t i ce t o a p a r t i c u l a r l i n e o f goods so ld a t a s i ng l e es tabl ishment 
i n B o s t o n . A t t h e p resen t d a y t h i s insec t i s t h e g rea tes t household 
pes t i n o u r n o r t h e a s t e r n States . I t r u i n s ca rpe t s a n d a l l s to red woolen 
goods, w h i l e f u r s do n o t escape i t s a t t a c k s . L e t us t h e n b r i e f l y consider 
i t s l i f e h i s t o r y a n d s u m m a r i z e t h e bes t remedies t o be used aga ins t i t . 

T h e a c c o m p a n y i n g figures ( F i g . 19 a t o d), w h i c h I p r e p a r e d some 
t w e l v e years since, i l l u s t r a t e t h r e e o f t h e stages o f t h e insect ( a l l except 
t h e egg ) , a n d t h e n a t u r a l sizes are i n d i c a t e d b y t h e h a i r l ines a t the side. 

T h e l a r v a , w h i c h is t h e s tage i n w h i c h t h e insec t i s m o s t f a m i l i a r to 
t h e housekeeper , i s shown a t a f r o m above , a n d 6 f r o m be low. This is 
t h e a c t i v e f e e d i n g s t a te i n w h i c h i t does t h e damage . T h e f u l l - g r o w n 
l a r v a is r a t h e r l o n g e r t h a n t h e bee t le a n d is b r o w n i n color , clothed 
w i t h s t i f f b r o w n ha i r s , w h i c h are l o n g e r a r o u n d t h e sides t h a n on the 
back , a n d s t i l l l o n g e r a t t h e e x t r e m i t i e s . B o t h a t sides a n d extremit ies 
t h e y f o r m tu f t s ^ t h e h i n d e r e n d b e i n g f u r n i s h e d w i t h t h ree t u f t s ot long 
h a i r , a n d t h e head w i t h a dense b u n c h o f s h o r t e r h a i r . 

T h e qu iescen t s ta te be tween t h e l a r v a a n d t h e bee t le is ca l led the 
pupa, a n d i s s h o w n a t c. I t needs no f u r t h u r d e s c r i p t i o n , b u t i t should 
be s t a t ed t h a t t h e pupa i s s e ldom seen, b e i n g f o r m e d w i t h i n the last 
p a r t l y s p l i t s k i n o f t h e l a r v a . 

T h e p e r f e c t beet le , d, is t h r ee - s ix t een ths o f a n i n c h l o n g , near ly as 
b r o a d , a n d b r o a d l y e l l i p t i c a l i n o u t l i n e . I t d r a w s i n i t s legs a n d feigns 
d e a t h w h e n d i s t u r b e d . T h e figure w i l l enab le the housekeeper to rec
ogn ize i t w h e n we e x p l a i n t h a t i t s co lors are w h i t e , b l a c k , a u d scarlet. 
T h e b l a c k a n d w h i t e are i n d i c a t e d i n t h e figure, w h i l e t h e r e d is con
fined t o a s t r i p e d o w n t h e m i d d l e o f t h e b a c k , w i d e n i n g i n t o projections 
a t t h r e e i n t e r v a l s , a n d m e e t i n g t h e i r r e g u l a r w h i t e bands . 

T h e beetles b e g i n t o appear i n t h e F a l l a n d c o n t i n u e t o issue through 
t h e w i n t e r a n d s p r i n g . T h e y soon p a i r a n d t h e f ema le s depos i t their 
eggs, p r o b a b l y u p o n t h e c a r p e t i t s e l f a n d n o t i n floor-cracks, as is some
t i m e s supposed. T h e eggs, w i t h f a v o r a b l e t e m p e r a t u r e , soon ha tch , and 
t h e larvae g r o w apace, m o l t i n g some s i x o r m o r e t i m e s . U n d e r ordi
n a r y c i r cums tances t he re i s p r o b a b l y b u t one a n n u a l gene ra t ion , al
t h o u g h the re m a y be m o r e ; b u t , as I h a v e s h o w n b y e x p e r i m e n t w i t h 
r e l a t e d species, t h e larvae are ab l e t o r e m a i n f o r a l o n g t i m e w i t h o u t 
f o o d , i n w h i c h case t h e g r o w t h i s v e r y s l o w a n d t h e n u m b e r o f molts 
g rea t . W h e n f u l l g r o w n t h e l a r v a seeks t o h i d e i t s e l f i n a c rack in 
t h e floor o r some o t h e r c o n v e n i e n t she l t e r a n d t r a n s f o r m s t o pupa 
w i t h i n t h e l a r v a l s k i n . A f t e r a t i m e t h e l a r v a l s k i n c r a c k s along 
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t h e b a c k , s h o w i n g t h e p u p a , w h i c h l a t e r s p l i t s open a n d t h e bee t l e 
emerges. 

T h e beetles fly t o t h e w i n d o w s d u r i n g t h e d a y - t i m e a n d m a y o f t e n be 
c a u g h t u p o n t h e panes. T h e y are also t o be c a p t u r e d o u t d o o r s u p o n 
t h e flowers o f compos i t e a n d sc rophu la r i aceous p l a n t s , b u t p r o b a b l y d o 
n o t v o l u n t a r i l y l eave t h e house u n t i l t h e i r eggs h a v e been depos i t ed . 

A s a l r e a d y i n d i c a t e d i n t h e m e n t i o n o f t h e f a c t t h a t t h i s insec t is n o t 
n o t e d as a pes t i n E u r o p e , t h e use o f r u g s i n s t e a d o f carpe ts i s h i g h l y 
t o be r e c o m m e n d e d i n l o c a l i t i e s w h e r e i t abounds . E u g s are more o f t e n 
s h a k e n o u t a n d t h e pes t i s t h u s d i scouraged . 

W h e r e ca rpe t s a re used, h o w e v e r , a n d o n l y t a k e n u p once a yea r a t 
" house-c lean ing ," t h e c o n d i t i o n s are v e r y f a v o r a b l e f o r t h e insect 's i n 
crease, p a r t i c u l a r l y w h e r e t h e house-c lean ing is h u r r i e d l y a n d careless ly 
done. W h e n a house has once become i n f e s t e d n o t h i n g b u t t h e m o s t 
ene rge t i c measures w i l l c o m p l e t e l y r i d i t o f t h e pest , a n d i n comple t e 
r i d d a n c e i s t h e o n l y hope, as i n a y e a r a v e r y f e w i n d i v i d u a l s w i l l so 
increase as t o do g r e a t damage . A t house-c lean ing t i m e , t h e n , as m a n y 
rooms s h o u l d be b a r e d a t once as possible , a n d t h e housekeeper s h o u l d 
go c a r e f u l l y o v e r t h e rooms , r e m o v i n g a l l dus t , a n d w i t h a h a n d - a t o m i 
zer c h a r g e d w i t h benzine s h o u l d p u f f t h e l i q u i d i n t o a l l t h e floor-cracks 
a n d u n d e r t h e base-boards u n t i l e v e r y c rev ice has been reached . T h e 
ca rpe t s themse lves , a f t e r t h o r o u g h b e a t i n g , s h o u l d be l i g h t l y sp r ayed 
w i t h t h e same substance, w h i c h w i l l q u i c k l y evapora te , l e a v i n g no odor 
a f t e r a s h o r t t i m e . T h e i n f l a m m a b i l i t y o f benzine s h o u l d be r emem
bered , howeve r , a n d no l i g h t s h o u l d be b r o u g h t near i t . T h i s done, 
be fo re r e l a y i n g t h e ca rpe t s , i t w i l l be w e l l t o p o u r i n t o t h e c racks 
a m o d e r a t e l y t h i c k m i x t u r e o f p l a s t e r o f P a r i s a n d wa te r , w h i c h goon 
sets a n d fills t h e m w i t h a s o l i d subs tance i n t o w h i c h t h e insects w i l l 
n o t en ter . T h e n l a y a r o u n d the borders o f t h e r o o m a w i d t h o f t a r r e d 
r o o f i n g - p a p e r a n d a f t e r w a r d r e l a y t h e carpets . T h i s t h o r o u g h t r ea t 
m e n t s h o u l d answer i n t h e v e r y w o r s t cases, a n d i n a house so c leaned 
t h e in sec t w i l l p r o b a b l y n o t r e g a i n a f o o t - h o l d d u r i n g t h e e n s u i n g yea r . 
C l o t h - c o v e r e d f u r n i t u r e w h i c h m a y h a v e also become i n f e s t e d s h o u l d be 
s teamed o r also t r e a t e d w i t h benz ine , a n d chests o r d r a w e r s i n w h i c h 
i n f e s t e d c l o t h i n g has been s t o r e d s h o u l d be t h o r o u g h l y sp rayed . 

A n o t h e r m e t h o d o f t r e a t m e n t , a n d one w h i c h I h a v e f r e q u e n t l y rec
o m m e n d e d , was i n d i c a t e d b y me i n a f o r m e r c o m m u n i c a t i o n t o Good 
Housekeeping i n r e n d e r i n g m y dec i s ion i n t h e c o m p e t i t i o n f o r bes t r em
edies f o r h o u s e h o l d pests. I t can be used t o a d v a n t a g e w h e n e v e r t h e 
w o r k o f t h e l a r v a i s n o t i c e d o r suspected. I t consis ts i n l a y i n g a d a m p 
c l o t h (an o l d t o w e l o r a f o l d e d sheet w i l l do) s m o o t h l y ove r t h e sus
pec ted p a r t o f t h e ca rpe t , a n d i r o n i n g i t w i t h a h o t i r o n . T h e s team 
t h u s gene ra t ed w i l l pass t h r o u g h t h e c a r p e t a n d k i l l a l l t h e insects i m 
m e d i a t e l y benea th . I f n o t t o o l a b o r i o u s , an e n t i r e r o o m c o u l d be t r e a t e d 
t o a d v a n t a g e i n t h i s w a y . 

C a m p h o r , pepper , tobacco, t u r p e n t i n e , c a r b o l i c a c i d , t a l l o w , p y r e t h -
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r u m p o w d e r , a n d m a n y o t h e r substances h a v e been r e c o m m e n d e d f r o m 
t i m e to t i m e , b u t a l l m u s t be cons ide red as i n f e r i o r t o t h e p l a n s here 
j u s t o u t l i n e d . 

I t has been sa id t h a t t h e bes t housekeepers a re t h e m o s t uncomfor t 
able people i n t h e w o r l d , a l w a y s o n t h e l o o k o u t f o r d i r t o r indicat ions 
o f insec t pests ; b u t i f t h e s o m e w h a t e l abora t e t r e a t m e n t I h a v e given 
is gone t h r o u g h w i t h once a yea r , t h e g o o d housekeeper m a y t h e n sit 
d o w n a n d p l a c i d l y f o l d he r hands f o r a l l t h e t r o u b l e Anthrenus scrophu-
lariat w i l l g i v e her . 

THE CARNIVOROUS HABITS OF TREE CRICKETS. 

BY MARY E. MURTFELDT. 

From observations and experiments on the Snowy Tree Crickets 
(QVccmfhus niveus D e Geer a n d (E. latipennis E i l e y ) d u r i n g t h e past two 
s u m m e r s I i n c l i n e s t r o n g l y t o t h e o p i u i o n t h a t t h e y s h o u l d be classed 
w i t h t h e b e n e f i c i a l r a t h e r t h a n w i t h t h e i n j u r i o u s species. They are 
accused o f c u t t i n g i n t o a n d s i p p i n g t h e j u i c e s o f v a r i o u s f r u i t s , o f sever
i n g t h e be r r i e s f r o m g r a p e c lus t e r s , a n d e v e n o f c u t t i n g t h e l a t t e r f rom 
t h e v ines . I n t h e process o f o v i p o s i t i o n also t h e y a re cha rged w i t h the 
d e s t r u c t i o n o f g r a p e a n d r a s p b e r r y canes a n d t h e t w i g s o f va r ious f r u i t 
t rees b y t h e i r p u n c t u r e s a n d b y c r o w d i n g t h e p i t h w i t h t h e i r eggs.. 
T h e l a t t e r cha rge i s i r r e f u t a b l e ; b u t w h e n w e cons ide r t h e amoun t of 
w o o d t h a t i t is necessary t o r e m o v e f r o m v i n e s a n d t rees a n n u a l l y , the 
f e w t w i g s p u n c t u r e d b y these insec ts s h o u l d n o t be a l l o w e d to ccunt 
a g a i n s t t h e m . A s t o t h e i r i n j u r i e s t o g r o w i n g f r u i t , I have never been 
a b l e t o v e r i f y a n y o b s e r v a t i o n s o f t h e k i n d . D u r i n g t h e presen t season 
I co lon i zed a cons ide rab le n u m b e r — m o s t l y (E. latipennis—on a por t ion 
o f a g r a p e v i n e a n d w a t c h e d t h e m a t a l l h o u r s o f t h e d a y , w i t h o u t ever 
d e t e c t i n g t h e m i n t h e n e f a r i o u s w o r k o f s n i p p i n g o f f e i t h e r berries or 
bunches . N o r was t h e r e any c i r c u m s t a n t i a l e v i d e n c e o f t h e i r hav ing 
done a n y t h i n g of t h e k i n d a t n i g h t . F u r t h e r m o r e a l l m y observations 
u p o n t h e m i n t h e r e a r i n g cage p r o v e t h a t a t no s tage o f t h e i r existence 
c a n t h e y subs i s t on vege t ab l e f o o d , e i t h e r f r u i t o r f o l i a g e . W h e n de
p r i v e d o f o t h e r insects f o r t h e i r sus tenance , t h e y i n v a r i a b l y perished. 

E a r l y i n J u n e ot l a s t yea r I h a d a c o l o n y o f <E. niveus h a t c h f r o m 
a p p l e t w i g s t h a t h a d also been b a d l y p u n c t u r e d b y Ceresa bubalus. A t 
h a t c h i n g each t i n y c r i c k e t l e f t a t t h e a p e r t u r e o f t h e b a r k t h r o u g h j 
w h i c h i t e m e r g e d t h e filmy p e l l i c l e i n w h i c h i t h a d been inc lo sed i n the 
e g g . T h e r e w e r e a b o u t a dozen i n a l l , a n d I k e p t t h e m u n d e r constant 
o b s e r v a t i o n o n m y w r i t i n g - d e s k . D u r i n g t h e d a y t h e y r e m a i n e d almost 
mot ion les s i n one p o s i t i o n , i f poss ib le concea led f r o m l i g h t a n d s i g h t on 
t h e u n d e r s ide o r i n t h e f o l d s o f a leaf . T h e y were , f r o m t h e first, sup
p l i e d w i t h v a r i o u s ber r ies a n d t ende r leaves, b u t e v i d e n t l y n e v e r touched 
t h e m f o r f o o d . O n t b e m o r n i n g o f t h e f o u r t h d a y t w o o r t h r e e were 
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dead, a n d s h o w e d s igns o f h a v i n g been n i b b l e d b y t h e i r h u n g r y b r o t h e r s . 
Some leaves o f p l u m i n f e s t e d w i t h a de l i ca t e species o f y e l l o w aph i s 
were t h e n p u t i n t o t h e j a r , b u t a t t r a c t e d no i m m e d i a t e a t t e n t i o n . A s 
t w i l i g h t deepened, h o w e v e r , t h e c r i c k e t s a w a k e n e d to g rea te r a c t i v i t y . 
B y h o l d i n g t h e j a r a g a i n s t t h e l i g h t o f t h e w i n d o w o r b r i n g i n g i t sud
d e n l y i n t o t h e l a m p - l i g h t , t h e l i t t l e n o c t u r n a l h u n t e r s m i g h t be seen 
h u r r y i n g , w i t h a f u r t i v e , d a r t i n g m o v e m e n t ove r t h e leaves a n d s tems, 
t h e h e a d b e n t d o w n , t h e antennae s t r e t c h e d f o r w a r d , a n d eve ry sense 
a p p a r e n t l y o n t h e a l e r t . T h e n t h e aph ide s p r o v i d e d f o r t h e i r f o o d 
w o u l d be c a u g h t u p one a f t e r a n o t h e r w i t h eagerness a n d d e v o u r e d 
w i t h v i o l e n t a c t i o n o f t h e m o n t h p a r t s , t h e antennae m e a n w h i l e p l a y i n g 
u p a n d d o w n i n e v i d e n t express ion o f s a t i s f ac t i on . U n l e s s I h a d p ro 
v i d e d v e r y l i b e r a l l y n o t an aph i s w o u l d be f o u n d i n t h e j a r t h e n e x t 
m o r n i n g , a n d t h e s l u g g i s h c r i c k e t s w o u l d h a v e e v e r y appearance o f 
p l e t h o r a . L a t e r o n i n t h e i r l i v e s , b y r e d u c i n g t h e m t o t h e p o i n t o f 
s t a r v a t i o n , I r epea t ed ly made t h e m feed i n t h e d a y t i m e , so t h a t I m i g h t 
t h e m o r e d i s t i n c t l y observe t h e process, w h i c h i s c e r t a i n l y v e r y i n t e r 
e s t i n g . 

T h e g r o w t h o f t h e insects is r a t h e r s low. T h r e e l a r v a l m o u l t s t a k e 
p lace a t i n t e r v a l s o f a b o u t t w o weeks . I n t h e case o f those r e a r e d i n 
t h e j a r t h e h a b i t o f d e v o u r i n g t h e exuviae was n o t v e r y s t r i c t l y adhe red 
t o , a l t h o u g h i n some ins tances i t was p a r t i a l l y eaten. P r o b a b l y o w i n g 
to t h e a b u n d a n c e o f l e g i t i m a t e f o o d t h e r e was no c a n n i b a l i s m , a f t e r t h e 
first f e w days , a m o n g m y pets , a n d w h i l e t h e y d i d n o t seem t o seek 
each o the r ' s soc ie ty t h e y h u n t e d ove r t h e same leaves a n d t w i g s w i t h 
o u t i n j u r i n g each o t h e r , t h o u g h i t was a m u s i n g t o observe t h e a l a c r i t y 
w i t h w h i c h b o t h w o u l d r e t r e a t i f t w o chanced t o come i n con tac t . 

W i n g s were n o t a c q u i r e d u n t i l l a t e i n A u g u s t , a n d a t t h i s t i m e I 
a g a i n a t t e m p t e d t o change t h e i r d i e t t o f r u i t , grapes , p l u m s , etc., an 
e x p e r i m e n t t h a t r e s u l t e d i n t h e d e a t h o f a l l b u t t h r e e o f m y specimens. 
Those w h i c h r e m a i n e d f e d f o r a b o u t t w o weeks l o n g e r u p o n o a k Tingis, 
Aphis populi, a n d o n a b r o w n i s h aph i s w h i c h i n f e s t e d t h e n e w shoots o f 
g r a p e , b u t n e i t h e r o f t h e t w o males essayed a n y m u s i c a l p e r f o r m a n c e s , 
n o r w o u l d t h e s i n g l e f e m a l e t h a t r eached i t s p e r f e c t s ta te p u n c t u r e a n y 
o f t h e t w i g s t h a t w e r e f u r n i s h e d her , a n d a l l t h r e e d i e d l o n g be fo re 
those o u t o f doors h a d ceased t o s i n g . 

D u r i n g t h e p resen t s u m m e r m y a t t e n t i o n was aga in a t t r a c t e d t o these 
insec ts b y finding t h e m so c o n s t a n t l y a n d n u m e r o u s l y on oaks i n f e s t ed 
w i t h Phylloxera rileyi. E v e r y l e a f d o t t e d b y t h e aph i s w o u l d h a v e i t s 
t r ee c r i c k e t i n a d d i t i o n t o v a r i o u s s m a l l e r foes. T h e species m o s t com
m o n l y seen was (E. latipennis, d i s t i n g u i s h e d t o casua l o b s e r v a t i o n b y i t s 
s o m e w h a t l a r g e r size a n d b y t h e b r i l l i a n t o r ange r e d o r r e d a n d y e l l o w 
d o r s a l s t r i p e o f t h e pupae. T h e size a n d t h e b roade r w i n g s s u f f i c i e n t l y 
cha rac te r i ze t h e m a t u r e insect . A close e x a m i n a t i o n reveals m a n y less 
o b v i o u s d i s t i n c t i o n s b e t w e e n t h e t w o . 

I f o u n d t h a t one specimen o f Acanthus w o u l d c lear t h e Phylloxera 
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f r o m a l a r g e o a k l e a f i n t h e course o f a s i ng l e n i g h t w h e n conf ined 
t o one leaf. O n one occasion one o f t h e c r i c k e t s a te t w o saw-flies 
w h i c h h a d e m e r g e d i n t h e j a r ; I am n o t p o s i t i v e t h a t i t k i l l e d them, 
b u t i t c e r t a i n l y d e v o u r e d a l l t h e so f t e r p a r t s o f t h e b o d y . I have also 
h a d t h e m f e e d u p o n v a r i o u s k i n d s o f s m a l l l ea f -hoppers a n d t iug ids , 
a n d a m c o n v i n c e d t h a t t h e y are t h o r o u g h l y a n d c o n s t a n t l y carnivorous 
a n d t h e r e f o r e a v a l u a b l e a l l y i n r e d u c i n g t h e n u m b e r s o f o u r smaller 
insects . 

L I F E H I S T O R Y OF ONE OF T H E CORN BILL-BUGS. 

(Sphenophorus ochreus L e e ) . 

By F. M. WEBSTER. 

Although its method of attack is somewhat unlike, this insect is 
c lo se ly a l l i e d t o t h e species figured i n Y o l . I , p . 186, o f I N S E C T L I F E , 
a n d t h e r e desc r ibed as d e s t r o y i n g sugar-cane i n t h e S a n d w i c h Islands. 

W h i l e b y n o means r a re , a n d d i f f u s e d ove r t h e c o u n t r y f r o m Canada 
t o A r i z o n a , t h e species u n d e r d i scuss ion has b u t r e c e n t l y come to the 

f r o n t as a d e s t r u c t i v e insec t , t h e first published 
n o t i c e o f i t s d e p r e d a t i o n s a p p e a r i n g i n the 
m o n t h l y r e p o r t o f t h e I l l i n o i s S ta te B o a r d of 
A g r i c u l t u r e f o r J u n e , 1888. I t was there accused 
o f p u n c t u r i n g t h e s tems o f y o u n g c o r n , and feed
i n g o n t h e t e n d e r f o l d e d leaves i n t h e center of 

t h e p l a n t , near t h e surface o f the 
g r o u n d , i t s d e p r e d a t i o n s b e i n g con
fined t o fields p l a n t e d o n newly-
d r a i n e d s w a m p l ands , w h i c h had 
p r e v i o u s l y been g r o w n u p w i t h 
rushes (Scirpus) a n d reeds (Phrag-
riites), i t s supposed f o o d plants . 

T h e r e is t h e bes t o f evidence that 
t h i s pes t has f o r seve ra l years been 
w o r k i n g ser ious i n j u r y t o t h e corn 
c r o p p l a n t e d o n recen t ly -d ra ined 
s w a m p l a n d s i n I n d i a n a , hundreds 

o f acres b e i n g t h u s d e s t r o y e d . U n t i l q u i t e r e c e n t l y , h o w e v e r , I have 
n o t been ab le t o w o r k u p t h e m a t t e r t h o r o u g h l y e n o u g h t o ge t an in
s i g h t i n t o t h e l i f e h i s t o r y o f t h e d e p r e d a t o r , a n d t h o u g h t h e r e are yet 
a f e w m i n o r p o i n t s l a c k i n g , s t i l l I a m ab le t o g i v e i t s p r o b a b l e habits^ 
d u r i n g t h e e n t i r e year . 

T h e i n sec t passes t h e w i n t e r i n t h e a d u l t s tage , c o m i n g f o r t h f r o m its -
h i d i n g places i n s p r i n g , a n d f e e d i n g u p o n t h e t e n d e r p o r t i o n o f t h e stems 

PIG. 20.- - Sphenophorus ochreus: a, larva; b, adult_ 
enlarged (original). 
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o f reeds a n d rushes , a n d l a t e r o n t h e same p a r t s o f t h e y o u n g c o r n 
p l a n t s , i f t h e field has been p l a n t e d to t h a t g r a i n . L a t e i n M a y a u d 
e a r l y i n J u n e t h e f e m a l e b u r r o w s d o w n i n t o t h e e a r t h a n d depos i t s he r 

eggs i n o r a b o u t t h e b u l b o u s roo t s o f Scirpus, 
t h e roo t s o f t h i s p l a n t c o n s i s t i n g o f b u l b s con
nec t ed b y sma l l e r s lender roo ts . T h e larvae 
b u r r o w i n these b u l b s , w h i c h are m a n y o f 
t h e m t h e size o f a n o r d i n a r y hen's e g g a n d 
v e r y h a r d , a n d t r a n s f o r m t o t h e a d u l t beet le 
t h e r e i n , a p p e a r i n g on t h e rushes , reeds, o r 
c o r n i n A u g u s t a n d September , a n d f e e d i n g 
a f t e r t h e m a n n e r o f t h e i r ancestors. T b e 
l a r g e size o f t h e larvae a n d the d i m i n u t i v e 
size o f t h e c o r n a t t h e p e r i o d o f o v i p o s i t i o n , 
renders i t v e r y u n l i k e l y t h a t t h i s species w i l l 
ever b reed i n the. roo t s o f c o r n , a n d , indeed , 
uo t r o u b l e has been exper i enced a f t e r t h e 
n a t u r a l flora o f t h e l a n d has been e rad i 

ca ted . 
A t t h e commencemen t o f m y i n v e s t i g a t i o n , 

a u d a f t e r l e a r n i n g t h e h a b i t s o f the larvae, i t 
l o o k e d as t h o u g h b r e a k i n g t h e g r o u n d i n 
J u n e o r J u l y a n d t h r o w i n g roo t s a n d larvae 
u p t o t h e s c o r c h i n g r a y s o f a m i d s u m m e r s u n 

m i g h t d e s t r o y t h e pest . B u t h a v i n g r ea red a d u l t s f r o m t h e e g g i n b u l b s 
k e p t i n d r y e a r t h f r o m t h e m i d d l e o f J u n e u n t i l t h e 25 th o f A u g u s t , i t 
w o u l d seem t h a t l i t t l e can be a c c o m p l i s h e d i n t h a t d i r e c t i o n , a n d t h e 
o n l y p l a n w h i c h n o w promises success, i s t o d e s t r o y a l l t race o f t h e i r 
n a t i v e f o o d p l a n t s l o n g e n o u g h be fo r e p l a n t i n g t o c o r n t o s t a r v e t h e 
a d u l t s , o r c o m p e l t h e m t o seek o the r u n c u l t i v a t e d loca l i t i e s . A field 
o f 75 acres, i n t h e v i c i n i t y o f L a F a y e t t e , w h i c h was n e a r l y a t o t a l loss 
t h i s season, i s b e i n g f a l l - p l o w e d , a n d t h e r e s u l t w i l l be seen a n o t h e r 

year . 
T h e e g g I h a v e n o t been ab le t o i d e n t i f y w i t h c e r t a i n t y , excep t as 

d issected f r o m t h e ovar ies o f t h e f ema le , b u t i t is i n a l l p r o b a b i l i t y q u i t e 

l a r g e , e longa te , a n d w h i t e . 
T h e l a r v a i s w h i t e w i t h b r o w n head , t h e l a t t e r s m a l l , t h e b o d y be

c o m i n g v e r y r o b u s t p o s t e r i o r l y , so m u c h so t h a t i t appears t o be f u l l y 
t w o - t h i r d s as b r o a d as l o n g , a u d v e r y m u c h w r i n k l e d . Fee t w a n t i n g . 

T h e a d u l t i s b l a c k benea th b u t v a r y i n g i n co lor above f r o m pa l e 
ochreous t o p l u m b e o u s a n d c inereous . T h e size var ies f r o m less t h a n 
one -ha l f t o n e a r l y t h r e e - f o u r t h s o f a n i n c h i n l e n g t h . 

I n some ins tances I find t h a t t h e w o r k o f these snou t beet les has 
been c o n f u s e d b y u n e n t o m o l o g i c a l f a r m e r s w i t h t h a t o f a c u t - w o r m 
w h i c h eats i n t o t h e y o u n g c o r n a s h o r t d i s t ance above the roo t s a u d 
t h e n w o r k s u p w a r d s i n t h e s t em, a f t e r t h e m a n n e r o f Oortyna nitela, 

ochreus in roots of Scirpus—nat. 
ural size (original). 
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above g r o u n d . T h i s l a s t depredates o n c o r n i n n e w l y - b r o k e n l ands , 
b o t h o f n a t i v e a n d t i m o t h y s o d ; b u t I h a v e f a i l e d t o find t h e m i n blue-
grass sod. T h e w o r m is t h e l a r v a o f Hadena stipata M o r r , a species 
n o t p r e v i o u s l y k n o w n t o i n j u r e c o r n . T h e i r m e t h o d o f w o r k is such 
t h a t an a t t a c k e d p l a n t neve r recovers , a n d one w o r m m a y d e s t r o y a whole 
h i l l o f c o r n , g o i n g f r o m one p l a n t t o ano the r w i t h o u t c o m i n g t o t h e sur
face . Larvae c o n t i n u e d t o w o r k u p t o t h e 1s t o f J u l y , a n d t h e moths 
appea red a b o u t t h e 2 5 t h o f t h a t m o n t h . Ser ious d a m a g e has been re
p o r t e d i n v a r i o u s p a r t s o f t h e Sta te , specimens a c c o m p a n y i n g t h e com
p l a i n t s . I f o u n d t h e m t h e mos t a b u n d a n t i n l o w , r e c e n t l y - d r a i n e d , and 
n e w l y - b r o k e n l ands . 

THE NEW ZEALAND KATIPO. 

By E. ALLAN WIGHT, Auckland, New Zealand. 

T h e M a o r i n a m e o f t h i s s p i d e r is " Katipo," t h e p r o p e r name, Latro-
dectus scelio a n d i t be longs to t h e f a m i l y Ther id i idae . A l l o l d colonists, 
n a t i v e s , a n d s c i e n t i f i c men i n N e w Z e a l a n d are ag reed t h a t i t i s danger
o u s l y po isonous . T h e po i son i s o f a n e x t r a o r d i n a r i l y v i r u l e n t na tu re , and 
f a t a l cases are n o t w a n t i n g . T h e h a b i t a t o f t h i s sp ide r i s s t r i c t l y con
fined t o t h e sea-shore. T h e r e are no o t h e r po isonous sp iders k n o w n i n 
N e w Z e a l a n d . M r . A . T . U r q u h a r t , w h o i s a v e r y o l d co lonis t , a n d our 
bes t a r a c h n o l o g i s t , says t h a t t h e r e are species o f Aga len idae andTegen-
a r i a , w h i c h i n h a b i t ga rdens a n d o l d houses, b u t t h e y h a v e no resem
b l ance t o t h e K a t i p o . T h e o n l y w a y t o a c c o u n t f o r M r . T a y l o r ' s state
m e n t t h a t t he re are t w o species o f K a t i p o i s b y s u p p o s i n g he m u s t have 
t a k e n t h e m a l e a n d f e m a l e f o r d i s t i n c t species, a n d t h a t b y the te rm 
" r e d s p i d e r " he m u s t h a v e m e a n t " s p i d e r w i t h a r e d spot ." 

A s f o r t h e m i s t a k e D r . W r i g h t makes i n s a y i n g t h a t t he re i s an in 
l a n d species t h a t i n h a b i t s g a r d e n s a n d sp ins a " s l i g h t w e b , " i t is easily 
a c c o u n t e d f o r . B e f o r e D r . W r i g h t came t o N e w Z e a l a n d t h e nat ives 
w e r e m o r e i n d u s t r i o u s (i. e., t h e y h a d more s laves) , a n d t h e y used to con
v e y m a n y canoe loads o f sea-shells a n d sand f a r i n l a n d t o f o r m beds fo r 
t h e Kumera, o r sweet p o t a t o . W h e n I first saw these beds i n deserted 
ga rdens , I was t o l d t h e sea h a d l e f t t h e m t h e r e , b u t g e o l o g i c a l reasons 
d i d n o t bea r t h e idea o u t , a n d I soon f o u n d t h e n a t i v e s h a d t r anspo r t ed 
t h e m f o r t h e Kumera beds. M y f u r t h e r d o u b t s , as t o w h e t h e r the mol-
l u s k h a d been b r o u g h t i n t h e m , f o r m a n u r e , were s e t t l e d b y t h e pres
ence o f t h e K a t i p o , w h i c h was p r o o f o f t h e she l l s h a v i n g been d r y and 
b r o u g h t f r o m above h i g h - w a t e r m a r k . I n these d a y s b e f o r e t h e Pheas
a n t a n d some o t h e r b i r d s w e r e i m p o r t e d , t h e coas t was f u l l o f t h e spiders , 
t h e n a t i v e s used t o b u r n t h e grass b e f o r e s l e e p i n g on i t , a n d w h e n they 
r e m o v e d t h e she l l s , l a r g e n u m b e r s o f sp ide r s w e r e t r a n s p o r t e d w i t h 
t h e m . T h i s accounts f o r t h e m a j o r i t y o f cases o f persons b i t t e n b y K a t i -
poes b e i n g n a t i v e w o m e n and . o l d w o m e n , because t h e w o r k o f t h e Kumera 
beds g e n e r a l l y f a l l s t o t h e m . A n d m o r e o v e r t h e m o s t f a t a l cases are i n 
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summer , because a t t h a t season t h e o l d w o m e n are c o n s t a n t l y engaged 
p i c k i n g o f f t h e larvae o f t h e B i n d - w e e d H a w k - m o t h (Sphinx convolvuli). 
R e m o v e d f r o m t h e shore t h e K a t i p o seems even m o r e venomous t h a n i n 
i t s n a t i v e h a b i t a t , a n d t h e M a o r i e s w i l l b u r n d o w n a house a n d a l l t h a t 
i s i n i t w h e r e a pe r son has been b i t t e n , i f t h e y do n o t find t h e sp ider , 
sooner t h a n l e t i t escape, because t h e y t h i n k t h a t u p o n t h i s depends t h e 
r e c o v e r y o f t h e suf fe re r . A s f o r t h e " t h i n w e b , " t h e sp iders o n t h e 
beach weave t h e same w e b , a n d even those p a c k e d b y me f o r W a s h i n g 
t o n h a d done so be fo re t h e b o x as f a s t e n e d d o w n a n d t h e y were capt
u r e d o n t h e sea shore. 

T h e po i son i s g e n e r a l l y t r e a t e d as a na rco t i c , w i t h s t i m u . a n t s , b u t i t 
seems p e c u l i a r t h a t no one ever seems t o press a r i n g over t h e f resh-
m a d e w o u n d t o keep t h e po i son f r o m s p r e a d i n g . T o g i v e some idea o f 
t h e ef fec ts a n d n a t u r e o f t h e po i son , I w i l l condense a f e w cases o u t o f 
a g r e a t m a n y k i n d l y sent t o me, f o r some o f t h e best o f w h i c h I have 
t o t h a n k M r . U r q u h a r t , and , t o save r e p e t i t i o n , I m a y as w e l l say t h a t 
1 se lec t o n l y those u p o n r e l i ab l e evidence , a n d where t h e su f f e r e r was 
i n g o o d h e a l t h a n d c o n d i t i o n a t t h e t i m e , also ~ h e r e t h e K a t i p o was 
recognized . 

Mr. King, of Waimate: B i t t e n i n t h e l e g ; v i o l e n t p a i n ; cons iderab le 
s w e l l i n g a n d i n f l a m m a t i o n ; t r e a t m e n t , h o t v i n e g a r ; l a s t e d t h r e e h o u r s ; 
i m p u t e s cu re t o h a v i n g been d r i v e n i n t o g r ea t a n d sudden e x c i t e m e n t 
f r o m o t h e r causes. 

The Bev. Mr. Mathews: B i t t e n o n t h e s h o u l d e r ; g r e a t p a i n ; p u n c t 
u r e d w o u n d ; s l i g h t s w e l l i n g ; i n f l a m e d 3 inches a r o u n d : h a d t o w a l k 
s h a r p l y f o r 20 m i l e s ; d u l l , h e a v y p a i n f o r th ree days . 

Archdeacon Clarice and party: B i t t e n b y a b r o o d o f v e r y y o u n g K a t i -
poes ; g r e a t i r r i t a t i o n f o r some hou r s . 

Captain Burleigh: T w i c e b i t t e n , a r m a n d shou lde r • g rea t i r r i t a t i o n 
a n d r a s h on neck and head f o r some hou r s . 

D r . S h o r t l a n d , one o f o u r o ldes t a n d mos t esteemed se t t le rs , g ives 
cases as f a r b a c k as 1842, f r o m w h i c h I select. 

P a r t i c u l a r l y p o w e r f u l , h e a l t h y y o u n g m a n , b i t t e n o n t h e l eg , b r o u g h t 
i n d y i n g c o n d i t i o n ; w o u n d l i k e t h a t o f a l a r g e flea; in tense pa ins a l l 
o v e r t h e b o d y f o r t w e l v e h o u r s , t h e n v i o l e n t pa in s i n t h e soles o f t h e f e e t ; 
i n . v io l en t p e r s p i r a t i o n a l l t h e t i m e ; a l l t h e b o d y cove red w i t h a r a sh 

. l i k e t h e meas les ; s k i n a l l came o f f ; a m m o n i a i n j e c t e d i n t o t h e w o u n d ; 
l a r g e dose o f b r a n d y ; d u r a t i o n o f i l lness n o t g i v e n . 

A n o t h e r case : W o u n d " l i k e t h e b i t e o f a sand- f ly , " in tense c o l d and 
s h i v e r i n g f o r t h r e e d a y s ; g r e a t d i f f i c u l t y i n k e e p i n g u p the p u l s e ; \\o-
l e n t " p i n s a n d n e e d l e s " a l l o v e r t h e b o d y ; p r o f u s e p e r s p i r a t i o n ; 
s w e l l i n g n o t g r e a t ; v i o l e n t p a i n s l a s t ed a w e e k ; w e a k a n d depressed 
f o r " a l o n g t i m e a f t e r . " 

Case o f a M a o r i w o m a n b i t t e n on t h e t h i g h w h i l s t t e n d i n g Kumera-
b e d s : N o b e t t e r means b e i n g a t h a n d swee t o i l used a n d recovered i n 
th ree d a y s ; a t first seemed t o be d y i n g . 
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D r . S h o r t l a n d adds t h a t he has o f t e n p l aced K a t i p o e s o n h i s h a n d , of 
b o t h sexes a n d a l l ages, a n d n e v e r was b i t t e n , f r o m w h i c h he infers 
t h a t t h e y do n o t b i t e un less h u r t . T h e r e i s a case g i v e n b y D r . T r i m -
n e l l , o n t h e a u t h o r i t y o f t h e r e s i d e n t m a g i s t r a t e o f N e l s o n ( M r . Bishop) , 
o f t h e d e a t h o f a c h i l d . T h e f a c t i s b e y o n d d o u b t , b u t t h e pa r t i cu la r s 
are n o t g i v e n . 

T h e R e v . M r . M e e k g ives a v e r y c i r c u m s t a n t i a l accou o f his son's 
case, a n d , as i t i s a c u r i o u s one, I m a y here s ta te t h a t t h e reverend 
gen t leman ' s w o r d i s b e y o n d d o u b t . D r . M o h b e e r was also i n attend
ance. I t m u s t be s eve re ly condensed . B i t e o n shoulder , " e x c r u c i a t i n g " 
p a i n ; p a i n f o u n d i t s w a y d o w n t o t h e g r o i n s , t h e n u p t h e spine and 
i n t o a r m s a n d c h e s t ; m o a n e d w i t h p a i n d a y a n d n i g h t ; p a t i e n t very 
s t r o n g a n d h e a l t h y y o u n g m a n . " I neve r saw a n y one i n such agony 
i n a l l m y l i f e " ; ve ins v e r y m u c h s w e l l e d ; w o u n d p u n c t u r e d , a m m o n i a 
i n j e c t e d , t u r n i p p o u l t i c e a p p l i e d ; " w h e n r e m o v e d , q u a n t i t y o f black 
m a t t e r e x u d e d ; w h e n legs r u b b e d , q u a n t i t y o f i n k y - b l a c k fluid e m i t t e d ; " 
severe pa ins l a s t e d t h r e e or f o u r d a y s ; depress ion n o t over a f t e r a 
m o n t h ; t r e a t e d w i t h f r e q u e n t doses o f b r a n d y . 

M r . M e e k adds t h a t f a t a l cases are f r e q u e n t a m o n g s t t h e nat ives i n 
h i s d i s t r i c t . Besides these I h a v e m a n y o t h e r s i m i l a r cases, and 
a m o n g s t those t h a t h a v e n o t been p u b l i s h e d o t h e r w i s e are one o f a g i r l 
a n d one o f an o l d m a n s u f f e r i n g severe ly , m u c h i n t h e same w a y ; am
m o n i a a n d s p i r i t s were used a n d r e c o v e r y t o o k p l a c e i n abou t a week. 
O n e case o f a b o y is r e c o r d e d w h o d i d n o t r ecover f o r many months, and 
n e v e r p e r f e c t l y . Seve ra l t h e r e are o f w o m e n b i t t e n i n t h e legs a n d abdo
m e n , seized w i t h c o l d a n d s h i v e r i n g a n d s u f f e r i n g g r e a t pa ins generally 
f o r t h r e e o r f o u r days , a n d t h e n t a k i n g a m o n t h t o recover , and the r e i s 
one o f a w o m a n w h i c h p r o v e d f a t a l , a n d a n o t h e r o f a n o t h e r w o m a n who, 
b r o u g h t i n a p p a r e n t l y d y i n g , was t a k e n w i t h t h e u s u a l s y m p t o m s o f nar
co t i c p o i s o n i n g , b u t w h o r ecove red , a l t h o u g h t r e a t e d w i t h n o t h i n g but 
doses o f laudanum. I m u s t say, h o w e v e r , t h a t f r o m m y knowledge of 
n a t i v e s , some o f t h e p r i m a r y s y m p t o m s are n o t i m p r o b a b l y cause*? by 
in t ense f ea r , as t h e y h a v e a t e r r i b l e d r e a d o f t h e K a t i p o ; b u t th is ob
s e r v a t i o n w o u l d n o t a p p l y t o t h e w h i t e m a n . 

A C A T E R P I L L A R D A M A G I N G T H E CORE-TREE. 

W e l e a r n i n a r o u n d a b o u t w a y ( t h r o u g h t h e C o n s u l a r R e p o r t o f the 
P r o v i n c e o f V i c t o r i a ) t h a t t h e co rk - t r ee i n t h e P r o v i n c e o f Cataluna, 
D i s t r i c t o f G e r o n a , S p a i n , has r e c e n t l y been s u f f e r i n g f r o m t h e attacks 
o f a n u n d e t e r m i n e d l a r v a , w h i c h i n a f e w d a y s s t r i p s a t r e e o f i t s leaves, 
g i v i n g i t t h e appearance o f h a v i n g been b u r n t . T h e c a t e r p i l l a r first 
made i t s appearance i n t h e w o o d s o f L l a g o s t e r a i n 1886, a n d has rapidly 
inc reased i n n u m b e r s . I t i s d e s c r i b e d as b e i n g o f t h e size o f t h e silk 
w o r m , o f a d a r k g r a y c o l o r , a n d cove red w i t h d o w n , a n d t o produce 
u s m a l l w h i t e b u t t e r f l i e s . " 
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A N O T H E R S T R A W B E R R Y S A W - F L Y * 

Monosiegia ignota (Nor.).t 

By F. W. MALLEY, Champaign, Ills. 

FIG. 22.—MONOSTEGIA IGNOTA : a, egg; 6, blisters containing eggs; c, blisters from which larvae have 
issued; d, d, young larvae; / , fall grown larva; g, cocoon containing larva (natural size); h, shows gr 
enlarged ; i , adult female ; j j, ventral and lateral view of abdomen of female ; k, saw j I, labium and 
labial palpi; m, maxillae and maxillary palpi; n, mandibles; o, ventral view of embryo after segmen
tation ; p, embryo, lateral vijw, ventral surface outermost; q, embryo, lateral view, ventral surface 
carving inward; r, embryo, lateral view, ventral surface doubled upon itself, and showing beginnings 
of alimentary canal; *, embryo, showing alimentary canal completed, eyespots, muscles of mouth-
parts, &c. (Drawn by the author.) 

The adults of this species are black four-winged saw flies (Tenthredin-
idee), a b o u t .28 i n c h l o n g . B y d i s p l a c i n g t h e w i n g s , cha rac t e r i s t i c 
d u l l w h i t i s h spots a re seen o n t h e b a c k o f t h e a b d o m e n . H o w e v e r , t h e 

*This article is a hrief extract, giving the more important results of the study of the 
above-uamed species, and irfcluded in a Thesis prepared for the degree of Master of 
Science at the Iowa Agricultural College, Ames, Iowa. 

t Selandria ignota (Nor.). Trans Am. Ent. Soc, I , page 257. 
Monostegia ianot^i^^X Hitoessou's Synopsis N. Am. Hymen., page 162. 
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casua l observer w h o depends o n t h i s cha rac t e r a lone i s l i a b l e t o be mis
l e d , as t h e r e is ano the r species o f s a w - f l y Harpiphorus maculatus (Nor . ) f 
c lo se ly r e s e m b l i n g i t , a n d h a v i n g s i m i l a r m a r k i n g s o u t h e back o f the 
a b d o m e n . T h e mos t c e r t a i n m e t h o d o f d i s t i n g u i s h i n g t h e t w o species 
i s t o no te t h e n u m b e r o f s u b m a r g i n a l cel ls i n t h e f o r e w i n g s , M. ignota 
h a v i n g f o u r , a n d H. maculatus o n l y th ree . 

T h e larvae o f M. ignota h a v e i n f e s t e d t h e s t r a w b e r r y beds o n the col
lege g r o u n d s f o r seve ra l years , f e e d i n g o n t h e leaves, a n d would , i f 
n u m e r o u s e n o u g h , t h r e a t e n t h e c r o p . T h i s has n o t been t h e case here, 
b u t r e p o r t s f r o m o t h e r p a r t s o f t h e S t a t e say t h a t " t h e w o r m s are sim
p l y r u i n i n g o u r p l a n t s . " D r a w i n g s o f t h i s species i n a l l i t s stages are 
g i v e n i n F i g . 22. 

A d u l t saw-f l ies o f t h i s n e w s t r a w b e r r y pes t were f o u n d deposit ing 
eggs f r o m t h e 1st t o 2 5 t h o f A p r i l , t h e p e r i o d o f grea tes t deposi
t i o n b e i n g f r o m t h e 1 0 t h t o 2 0 t h . A d u l t f emales were cap tured , con
fined, a n d eggs o b t a i n e d t h a t h a v e f u r n i s h e d larvae w h i c h have been 
c a r r i e d t h r o u g h a l l t h e l a r v a l s tages a n d t h e i r h a b i t s s t u d i e d in con
n e c t i o n w i t h o b s e r v a t i o n s i n t h e field. T h e eggs are deposi ted singly 
o n t h e u n d e r s ide o f t h e lea f , j u s t b e n e a t h t h e e p i d e r m i s . I n no case 
were t h e eggs f o u n d d e p o s i t e d i n t h e p e t i o l e o f t h e l e a f as is sa id to be 
t h e h a b i t i n H. maculatus, b u t f r e q u e n t l y a longs ide o r i n the angle be
t w e e n t w o v e i n s ; s e l d o m m o r e t h a n t h r e e o r f o u r eggs are f o u n d de
pos i t ed i n a s i n g l e l ea f l e t . 

W h e n first d e p o s i t e d t h e eggs ( F i g . 22a) are p u r e w h i t e , tapering 
t o w a r d s b o t h ends, one s ide s l i g h t l y concave , t h e o t h e r q u i t e convex; 
a re . 4 7 5 m r a w i d e b y . 8 7 5 m m l o n g . T h e p o i n t o f d e p o s i t i o n can hardly 
be seen a t first, b u t t h e s w e l l i n g o f t h e eggs, d u e t o the developing 
e m b r y o , causes l i g h t - c o l o r e d b l i s t e r s o f 0.5-.75 b y . 7 5 - l m m i n size. Dur
i n g e m b r y o n i c d e v e l o p m e n t t h e t r a n s v e r s e d i a m e t e r o f t h e egg is doubled 
o r t r e b l e d , l e n g t h e n s a b o u t one d i a m e t e r b u t does n o t t h i c k e n much. 
I n F i g . 22 a re s h o w n a f e w o f t h e m o r e i m p o r t a n t changes t a k i n g place 
d u r i n g t h e e m b r y o n i c g r o w t h o f t h e larvae. I t s e m b r y o l o g y has been 
t r a c e d i n d e t a i l , b u t o n l y a s u g g e s t i v e o u t l i n e c a n he re be g iven . 

First. S e g m e n t a t i o n o f t h e y o l k a n d p a r t i a l d i f f e r e n t i a t i o n o f the 
a n t e r i o r a n d p o s t e r i o r e m b r y o lobes . F i g . 22 o. 

Second. D i v i s i o n o f t h e a n t e r i o r lobes a n d t h e d i f f e r e n t i a t i o n o f the 
v e n t r a l s u r f a c e w h i c h a t t h i s s tage occupies t h e o u t e r c i rcumference. 

Third. T h e f o l d i n g o f t h e e m b r y o u p o n i t s v e n t r a l sur face and the 
d i f f e r e n t i a t i o n o f t h e t w o l o w e r a n t e r i o r lobes . F i g . 2 2 r . 

Fourth. B e g i n n i n g s o f t h e a l i m e n t a r y c a n a l ; a n t e r i o r l y , t h e oesopha
g u s ; p o s t e r i o r l y , t h e r e c t u m a n d c o l o n . F i g . 22 r. 

Fifth. C o n t i n u e d d e v e l o p m e n t , f o r m i n g t h e r e m a i n d e r o f t h e aliment
a r y c a n a l ; appearance o f t h e eye-spots a n d musc les o f t h e head and 
m o u t h p a r t s . F i g . 22 s. 

JEmphytus maculatus (Nor.). Bost. Proc, VIII, 1861, pages 1*7, 158. Trare. Am. 
Ent. Soc, I , page 232. 

Marpiphorus maculatus (Nor.) . Cre«?««'« « " w »~. 160. 
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Sixth. D i v i s i o n o f t h e o u t e r w a l l i n t o d i s t i n c t segments a n d h a t c h i n g 
o f t h e e m b r y o . 

W h e n r e a d y t o issue t h e y o u n g larvae ea t a s m a l l h o l e t h r o u g h t h e 
i n c l o s i n g e p i d e r m i s a n d emerge . A t first t h e y are s lender 22- footed 
s lugs ; bod ies w h i t e , t r a n s l u c e n t , m u c h w r i n k l e d ; g r a n u l a r ; 2 - 2 . 3 m m 

l o n g ; u p p e r p a r t o f t h e h e a d c r eam c o l o r e d ; c l a w s o f t h e p e c t o r a l legs 
e y e s , l a b r u m , m a n d i b l e s , b r o w n ; r e m a i n i n g m o u t h p a r t s , w h i t i s h b r o w n ; 
r i n g a r o u n d t h e eyes b l a c k . T h e y o u n g w o r m s b e g i n t h e i r r avages a t 
once, e a t i n g s m a l l holes t h r o u g h t h e leaves. A f t e r f e e d i n g s i x o r seven 
d a y s t h e y pass t h r o u g h t h e first m o l t , a re a b o u t one -ha l f l a rge r , t h e 
d o r s a l a n d l a t e r a l sur faces y e l l o w i s h green , v e n t r a l su r f ace pa le . A t 
each o f t h e t h r e e succeed ing m o l t s , a l l o f w h i c h occur w i t h i n t h e n e x t 
e i g h t o r t e n days , t h e co lo r i s o f a deeper g reen . T h e larvae w h e n f u l l 
g r o w n are b e t w e e n .55 a n d .65 i n c h l o n g . H e a d a n d m o u t h pa r t s , c l aws , 
a n d first j o i n t s o f t h e p e c t o r a l l egs are o f a more d i s t i n c t b r o w n ; b o d y 
a b e a u t i f u l deep g reen , m u c h w r i n k l e d , w i t h one d o r s a l a n d t w o l a t e r a l 
obscure b l a c k i s h s t r ipes . A n t e r i o r segments b u t s l i g h t l y l a r g e r t h a n 
t h e p o s t e r i o r ones. 

B y t h e 1st o f M a y t h e w o r m s b e g i n m a t u r i n g a n d e n t e r i n g t h e e a r t h , 
a n d b y a b o u t t h e 1s t o f J u n e a l l h a v e e n t e r e d t h e g r o u n d . E n t e r i n g 
t h e e a r t h t o t h e d e p t h o f a n i n c h o r so, a f r a i l e a r t h e n cocoon is f o r m e d , 
o n t h e i n s i d e o f w h i c h t h e r e i s a t h i n s i l k e n l i n i n g . Larvae i n cocoons 
f o r m e d M a y 1 h a v e s h r u n k t o one -ha l f o f t h e i r o r i g i n a l l e n g t h , b u t u p 
t o d a t e ( A u g u s t 22) h a v e n o t p u p a t e d . T h e s h r u n k e n larvae s t i l l r e t a i n 
t h e i r g r een co lor , b u t t h e s t r i pes are more d i s t i n c t , due no d o u b t t o t h e 
f a c t t h a t t h e y h a v e been c r o w d e d i n t o a b o u t one -ha l f t h e i r o r i g i n a l 
l e n g t h . 

A s y e t h o second b r o o d has been o b t a i n e d . H o w e v e r , i f t h e larvae 
s h o u l d p u p a t e a n d issue a n y t i m e i n A u g u s t o r f o r e p a r t o f Sep tember 
t h e r e w o u l d y e t be t i m e e n o u g h f o r o v i p o s i t i o n , h a t c h i n g o f eggs, a n d 
m a t u r i n g o f larvae be fo re f r o s t w o u l d i n t e r f e r e . T h i s que t i o n w i l l soon 
be d e t e r m i n e d , a n d , i ndeed , w i l l p r o v e t o be a n i n t e r e s t i n g one, s ince 
t h e r e has been m u c h c o n f u s i o n a n d c o n t r o v e r s y as t o t h e n u m b e r o f 
b roods o f t h e o l d pest , JET. maculatus. I t seems b a r e l y poss ib le t h a t t h e 
t w o species h a v e i n f e s t e d t h e same beds a n d h a v e been c o n f u s e d w i t h 
each o t h e r i n some o f t h e obse rva t i ons made . I t i s h o p e d t h a t , w i t h 
o u r p re sen t k n o w l e d g e o f t h e species, a f u r t h e r s t u d y o f t h e m i n t h e i r 
r e s p e c t i v e l oca l i t i e s w i l l d e t e r m i n e ques t i onab l e p o i n t s . I n t h i s local 
i t y t h e r e i s s l i g h t ev idence t h a t b o t h species a re p resen t . T h e ev idence 
is v e r y s l i g h t , h o w e v e r , i n t h a t n o a d u l t s o f H. maculatus w e r e capt 
u r e d , a n d b u t one i m m a t u r e l a r v a i n one h u n d r e d a lcoho l ic spec mens 
bears t h e u n m i s t a k a b l e m a r k i n g s o n t h e h e a d w h i c h cha rac te r i ze t h e 
larvae o f t h a t species. (See F i g . 23 f o r c o m p a r i s o n o f the heads o f t h e 
larvae o f M. ignota a n d M. maculatus.) 

N u m e r o u s specimens o f t h e a d u l t s oiM. ignota were e x a m i n e d , n e u r a t i o n 
o f t h e w i n g s espec ia l ly n o t e d , a n d no v a r i a t i o n f o u n d . Some s l i g h t v a r i a -
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tion in the size of adults and depth of coloring of the legs was discovered. 
I t was also f o u n d t h a t t h e d e s c r i p t i o n o f Monostegia obscurata Cress, ap-
p l i e d v e r y c lose ly , a n d a c c o r d i n g l y specimens o f a d u l t s were sent to 
M r . E . T . Cresson, P h i l a d e l p h i a , Pa . , f o r c o m p a r i s o n a u d de te rmina t ion . 
H i s r e p l y was t h a t " y o u r specimens seem t o agree w i t h Selandria ignota 
N o r . A s t o S. obscurata, I t h i n k on a n e x a m i n a t i o n o f more abundant 
m a t e r i a l i t w i l l p r o v e t o be t h e same as ignota.11 A l s o , " I w o u l d not 
l i k e t o say t h a t y o u r Selandria i s a n e w species w i t h o u t an examinat ion 
o f a l a r g e r series o f ignota t h a n w e h a v e i n o u r co l l ec t i on . " Hence tbe 
bes t t h a t c a n be done a t p resen t is t o say t h a t t h e species i s Monostegia 
ignota ( N o r . ) . 

FIG. 23.—a, head of larva of Monostegia ignota (STor.); I and c, front and side view of head of Harpi-
phorus maculatus. (Drawn by the author.) 

As to the geographical distribution of this species, little can be said 
j u s t n o w . A m o n g t h e specimens f r o m w h i c h N o r t o n descr ibed M. ignota 
was one f r o m I l l i n o i s , a n d M. obscurata w a s d e s c r i b e d b y Cresson from 
m a t e r i a l co l l ec ted i n Co lo rado . 

T h e p e r i o d o f g rea tes t a b u n d a n c e o f t h e w o r m s i s f r o m abou t the 25th 
o f A p r i l t o 5 t h o f M a y , t h o u g h t h e y b e g i n a p p e a r i n g a b o u t t h e middle 
o f A p r i l . H e n c e m o s t o f t h e w o r m s h a v e h a t c h e d be fo r e t h e vines are 
w e l l i n b l o o m , feed , m a t u r e , a n d a g a i n d i s appea r b y t h e las t o f May, 
be fore m u c h f r u i t has r i p e n e d . I t w i l l t h e r e f o r e be p e r f e c t l y safe to apply 
a n y o f t h e a rsen ica l po isons , w i t h g r e a t e f f i c i e n c y , as e a r l y as A p r i l 20 
t o 25, a n d w i t h c o m p a r a t i v e s a f e t y a b o u t t h e 1s t o f M a y . 

O f t h e insec t enemies p r e y i n g u p o n t h e w o r m s , Goriscus ferus was 
f o u n d t o be v e r y b e n e f i c i a l i n d e e d . N o pa ras i t e s h a v e as ye t been 
r ea red . 

I n conc lu s ion , I c o u l d n o t h o n o r a b l y f a i l t o g i v e due c r e d i t to and 
a c k n o w l e d g e t h e needed g u i d a n c e a n d i n s t r u c t i o n o f m y k i n d and 
w o r t h y i n s t r u c t o r , P r o f . H e r b e r t O s b o r n , w i t h o u t whose suggestions 
a n d f r i e n d l y c r i t i c i s m s o f t h e w o r k w h i l e i n p rog res s i t m u s t have been 
less accura te a n d c o m p l e t e . T o D r o f . F . M . W e b s t e r f o r " g e n u i n e E. 
maculatus larvae," a n d t o M r . E . T . Cresson f o r d e t e r m i n a t i o n o f speci
mens sent h i m , I w i s h t o t e n d e r m y s incere t h a n k s . 
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P A C I F I C COAST W O R K OF T H E D I V I S I O N OF ENTOMOLOGY * 

By Prof. W. A. HENRY, Madison, Wis. 

Several days were spent in company with Mr Coquillett, of Los An
geles, i n v i s i t i n g f r u i t f a r m s a t v a r i o u s p o i n t s i n t h a t v i c i n i t y a n d no t 
i n g t h e d e s t r u c t i v e e f fec t s o f t h e w h i t e scale a n d r e d scale, a n d the ef
f o r t s i n p rogress t o check t h e i r r avages . A t O r a n g e , i n O r a n g e C o u n t y , 
t h e d e s t r u c t i o n o f c i t r u s t rees b y t h e r e d scale has been g rea t , a n d 
o n l y a f e w m o r e years w o u l d su f f i ce t o leave t h a t sec t ion w i t h o u t a n y such 
trees i f remedies t o check t h e d e s t r u c t i o n h a d n o t been p u t i n o p e r a t i o n 
t h e p r e sen t season. T h e S a n t a A n n a v i n e disease has d e s t r o y e d mos t 
o f t h e g rape-v ines , a n d e v e r y o range o r c h a r d shows i n a g rea t e r o r less 
degree t h e a t t a c k s f r o m t h e r e d scale. E v e r y s tage f r o m t h r i f t n e s s t o 
d e a t h i t s e l f was n o t e d . I n some o rcha rds o n l y t h e y e l l o w - s p o t t e d char
ac te r o f t h e leaves s h o w e d t h e presence o f t h e scale j u s t b e g i n n i n g i t s 
f a t a l w o r k ; i n o the r s t h e ends o f t h e b ranches w e r e leafless a n d dead , 
t h e i n t e r i o r p o r t i o n s o f t h e t o p y e t c a r r y i n g leaves , t h o u g h l i t t l e o r n o 
f r u i t . S t i l l o t h e r o r c h a r d s h a d b u t t h e s t u m p s o f t h e o range trees l e f t , 
a l l o f t h e l i m b s t o t h e size o f one's a r m h a v i n g been k i l l e d b y t h e scale 
a n d r e m o v e d w i t h t h e saw. F r o m these s t u m p s g reen shoots showed 
s igns o f l i f e , a n d i f care was g i v e n p r o m i s e d t o r e n e w t h e v a l u e o f t h e 
o r c h a r d . T h e careless t r e a t m e n t o f t h e l a n d showed as p l a i n l y as t b e 
trees themse lves t h e d i s c o u r a g e m e n t o f t h e people . 

U s u a l l y a n o range o r c h a r d i n s o u t h e r n C a l i f o r n i a receives t h e best 
o f care, a n d t h e c a r e f u l l y - t i l l e d so i l l y i n g loose w i t h o u t a weed i n s i g h t 
a n d as l e v e l as a floor d e l i g h t s t h e l o v e r o f t h r i f t a n d g o o d t i l l a g e . I n 
m a n y o rcha rds weeds cover t h e g r o u n d a n d f o r m t h i c k e t s 5 o r 6 f ee t 
h i g h , so dense t h a t a m a n can h a r d l y ge t t h r o u g h t h e m . T h e dead a u d 
d y i n g o range t rees a m o n g these weeds s t a n d l i k e m o n u m e n t s m a r k i n g 
t h e d e a d l y m a r c h o f t h e i n s i d i o u s , i n s i g n i f i c a n t , b u t w o n d e r f u l l y f a t a l 
scale. I n c o m p a n y w i t h M r . H a m i l t o n w e v i s i t e d t h e o r c h a r d i n w h i c h 
M r . C o q u i l l e t t was c o n d u c t i n g s p r a y i n g e x p e r i m e n t s w i t h resin-soap 
s o l u t i o n s . I w i l l r e f e r t o these e x p e r i m e n t s a g a i n l a t e r o n . W e also 
v i s i t e d m a n y o t h e r g roves i n a l l s tages o f t h r i f t a n d decay, f r o m those 
b e a r i n g h e a v y crops t o those w i t h n o t h i n g b u t t h e s t u m p s s t a n d i n g . I t 
was v e r y a p p a r e n t t h a t those w h o h a d f o u g h t t h i s scale t h e m o s t v i g 
o r o u s l y , e v e n t h o u g h v e r y i m p e r f e c t l y h e r e t o f o r e , are c o m i n g o u t t h e 
best i n t h e e n d , a n d t h a t those w h o e a r l y g a v e u p a n d n e g l e c t e d t h e i r 
o r c h a r d s w i l l s u f f e r f a r t h e mos t h e a v i l y . O n e o r c h a r d near t h e C a l i 
f o r n i a C e n t r a l E a i l r o a d s t a t i o n , a t O r a u g e , o f 830 seed l ing t rees , s h o w e d 
t h e ends o f t h e b ranches a l r e a d y dead , a n d t h e r e were scales e n o u g h o n 
t h e leaves t o so reduce t h e v i t a l i t y o f t h e t rees t h e p resen t season t h a t 

'Extracted from a report submitted to the Secretary of Agriculture (see the special 
notes m this number, p. 125). 
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b y n e x t s p r i n g mos t o f t h e t rees w o u l d h a v e t o be c u t b a c k t o mere 
s tumps . A f e w weeks be fo re o u r v i s i t t h e o w n e r p l u c k e d u p courage 
a n d s p r a y e d t h e t rees w i t h t h e res in-soap c o m p o u n d i n a v e r y thorough 
a n d sys t ema t i c m a n n e r , t h e w h o l e o p e r a t i o n c o s t i n g f o r t h e 850 trees 
$200. W e s p e n t a n h o u r i n o b s e r v i n g t h e e f f ec t s o f t h e w a s h , and es
t i m a t e d t h a t m o r e t h a n 95 p e r cen t , o f t h e scale h a d been destroyed, 
w h i l e n o t one l e a f i u t e n t h o u s a n d h a d been i n j u r e d i n t h e least by the 
wash . M r . H a m i l t o n i n f o r m e d us t h a t r e s i n was n o w be ing*b rough t to 
O r a n g e b y t h e ca r - load f o r t h e p u r p o s e o f m a k i n g t h e r e s i n soap. For 
t h e first t i m e peop le a re r e a l l y t a k i n g hea r t , a n d w e r e g o i n g a t their 
o r c h a r d s i n d e a d earnes t t o m a k e t h e m p r o f i t a b l e once more . The plow 
h a d been set t o w o r k t o r educe t h e weeds a n d b r i n g b a c k t h e old-time 
t h r i f t i n m a n y cases, t h o u g h some o r c h a r d s w e r e y e t as desolate as ever. 
B e f o r e s p e a k i n g f u r t h e r i n r e g a r d t o remedies f o r t h e r e d scale, the de
s t r u c t i o n o f t h e c o t t o n y - c u s h i o n scale s h o u l d be n o t e d . 

I n s t u d y i n g t h i s insec t we first v i s i t e d t h e p l ace o f M r . W i l l i a m Niles, 
i n L o s A n g e l e s , w h e r e t h e " l a d y - b u g " (Vedalia cardinalis) was being 
p r o p a g a t e d b y t h e c o u n t y i n sec t c o m m i s s i o n f o r d i s s e m i n a t i o n among 
t h e o r a n g e g roves i n f e s t e d w i t h t h e c o t t o n y c u s h i o n o r w h i t e scale. We 
f o u n d five o r a n g e t rees s t a n d i n g a b o u t 18 f e e t h i g h i nc lo sed b y walls of 
cheap m u s l i n s u p p o r t e d b y a l i g h t f r a m e - w o r k o f w o o d . T h e orange 
t rees i n s i d e t h i s c anvas c o v e r i n g h a d o r i g i n a l l y been cove red w i t h the 
w h i t e scale, b u t t h e V e d a l i a w h i c h h a d been p l a c e d o n these trees were 
r a p i d l y c o n s u m i n g t h e l a s t o f t h e pes ts . E n t e r i n g one o f these canvas 
houses w e f o u n d t h e V e d a l i a , b o t h larvae a u d a d u l t s , b u s y consuming 
t h e scale ; here a n d t h e r e o n t h e canvas w e r e t h e beet les endeavor ing to 
escape t o o t h e r t rees . These insec ta r i e s w e r e i n c h a r g e o f M r . Kirche-
v a l , one o f t h e c o u n t y in sec t c o m m i s s i o n e r s , w h o k e p t a r e c o r d o f the 
d i s t r i b u t i o n o f t h e beet le . I t was i n d e e d a m o s t i n t e r e s t i n g s i g h t to see 
t h e peop le come, s i n g l y a n d i n g roupes , w i t h p i l l - b o x e s , spool-cotton 
boxes , o r some so r t o f receptac le i n w h i c h t o p l ace t h e Veda l i a s . O n ap
p l i c a t i o n t h e y w e r e a l l o w e d w i t h i n t h e in sec t a r i e s a n d each was per
m i t t e d t o h e l p h i m s e l f t o t h e beet les , w h i c h w e r e p l a c e d i n the boxes 
a n d c a r r i e d a w a y t o be p l a c e d o n t rees a n d v i n e s i n f e s t e d b y the 
w h i t e scale a t t h e i r homes . M r . K i r c h e v a l k e p t a r e c o r d o f t h e parties 
a n d t h e n u m b e r o f bee t les c a r r i e d o f f . T h e n u m b e r c o m i n g f o r the Ve
d a l i a was s u r p r i s i n g l y large—scores i n a d a y — a n d each secured a t least 
a f e w o f t h e h e l p f u l beet les . T h a t t h e s u p p l y s h o u l d h o l d o u t under 
such a d r a i n was a g r e a t su rp r i s e , a n d speaks b e t t e r t h a n w o r d s the ra
p i d i t y w i t h w h i c h t h e V e d a l i a m u l t i p l i e s w h e n t h e r e a re scale insects 
e n o u g h t o n u r t u r e t h e y o u n g . 

W e v i s i t e d o t h e r p o i n t s : L a m a n d a P a r k , S a n t a A n i t a , S i e r r a Madre 
V i l l a , Pasadena , etc . A t t h e t i m e o f o u r v i s i t t o S i e r r a M a d r e Vi l l a , 
A u g u s t 23, t h e w h i t e scale h a d a l r e a d y d i s a p p e a r e d b e f o r e t h e Vedalia. 
A t S a u t a A n i t a , t h e r a n c h o f M r . E . J . B a l d w i n , w e e x a m i n e d a 350-
acre o r a n g e o r c h a r d , i n w h i c h t h e w h i t e scale h a d s t a r t e d a most de-
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s t r u c t ! v e course. M r . B a l d w i n b e g a n a n e q u a l l y v i g o r o u s defense, 
going, pe r sona l ly i n t o t h e o r c h a r d a n d s u p e r i n t e n d i n g t h e w o r k o f fight
i n g t h e w h i t e scale. T h e r e w a s e v e r y s i gn , h o w e v e r , t h a t t h e scale was 
g o i n g t o b e t h e v i c t o r . Some o f t h e t rees w e r e a l m o s t r u i n e d b y t h e 
s e v e r i t y o f t h e a p p l i c a t i o n made . H a p p i l y , b e f o r e t h e pes t h a d gone 
f a r i n i t s w o r k , t h e V e d a l i a was h e a r d f r o m , a n d M r . B a l d w i n secured 
a n u m b e r , w h i c h w e r e p l a c e d i n t h e hands o f one m a n spec i a l l y d e t a i l e d 
t o l o o k a f t e r i t s w e l f a r e . T h i s i n d i v i d u a l spen t s i x weeks i n c o l o n i z i n g 
t h e V e d a l i a i n v a r i o u s p a r t s o f t h e o r c h a r d . A f t e r t h a t t i m e a c a r e f u l 
e x a m i n a t i o n showed t h e s u p e r i n t e n d e n t t h a t t h e w o r k o f c o l o n i z i n g was 
so c o m p l e t e t h a t f u r t h e r e f f o r t i n t h a t l i n e was u n p r o f i t a b l e . I t was 
p r e d i c t e d a t t h e t i m e o f o u r v i s i t t h a t a f e w weeks more w o u l d leave t h e 
o r c h a r d e n t i r e l y f r e e f r o m t h e w h i t e scale. A t Chapman ' s w e f o u n d 
t h e c i t r u s o r c h a r d , f o r m e r l y so f a m o u s , e n t e r i n g t h e d e a t h stages f r o m 
t h e w h i t e scale, w h i c h was n o w f o r t u n a t e l y b e i n g so e f f e c t u a l l y checked. 
A t Pasadena , o n the g r o u n d s o f P r o f . E z r a C a r r , w e f o u n d t h a t some o f 
t h e s h r u b b e r y h a d been se r ious ly i n j u r e d b y the w h i t e scale, b u t t h a n k s 
t o t h e V e d a l i a , n o t a s ing le pes t was a l i v e a t t h e t i m e o f o u r v i s i t . M r s . 
J e n n i e C a r r p r o n o u n c e d t h e V e d a l i a " a m i r a c l e i n e n t o m o l o g y . " 

A w o r d i n r e l a t i o n t o t h e g r a n d w o r k o f t h e D e p a r t m e n t i n t h e i n t r o 
d u c t i o n o f t h i s one predaceous insect . W i t h o u t d o u b t i t is t h e best 
s t r o k e eve r made b y t h e A g r i c u l t u r a l D e p a r t m e n t a t W a s h i n g t o n . 
D o u b t l e s s o t h e r e f f o r t s h a v e been p r o d u c t i v e o f g r ea t e r good , b u t t h e y 
w e r e o f such cha rac te r t h a t t h e people c o u l d n o t c l e a r l y see a n d appre
c ia te t h e bene f i t s , so t h a t t h e D e p a r t m e n t d i d n o t rece ive t h e c r e d i t i t 
dese rved . H e r e i s t h e finest i l l u s t r a t i o n poss ib le o f t h e v a l u e o f t h e 
D e p a r t m e n t t o g i v e people a i d i n t i m e o f d is t ress . A n d t h e d is t ress 
was v e r y g r e a t i n d e e d ; o f a l l scale pests t h e w h i t e scale seems t h e m o s t 
d i f f i c u l t t o cope w i t h , a n d h a d no r e m e d y been f o u n d i t w o u l d p r o b a b l y 
h a v e d e s t r o y e d t h e c i t r u s i n d u s t r y o f t h e S t a t e , f o r i t s s p r e a d i n g t o 
e v e r y g r o v e w o u l d p r o b a b l y be o n l y a m a t t e r o f t i m e . I t was t h e De 
p a r t m e n t o f A g r i c u l t u r e a t W a s h i n g t o n w h i c h i n t r o d u c e d t h e W a s h 
i n g t o n n a v e l o range i n t o s o u t h C a l i f o r n i a , a n d t h e D e p a r t m e n t has n o w 
g i v e n a n e f f e c t i v e r e m e d y f o r t h e w o r s t scale insect . T h e people w i l l 
n o t soon f o r g e t these bene f i c i a l acts . 

A t S i e r r a M a d r e V i l l a , i n t h e o r c h a r d o f W . D . C o g s w e l l , a c h a l c i d 
fly was f o u n d t o be p a r a s i t i c o n w h a t is t h e r e c a l l e d t h e r e d scale. I n 
c o m p a n y w i t h t h e c o u n t y insec t commiss ioners a n d M r . C o q u i l l e t t we 
v i s i t e d t h i s o r c h a r d . I t i s q u i t e e v i d e n t t h a t t h e so-cal led r e d scale o f 
t h i s o r c h a r d has been g r e a t l y checked a n d m a y y e t be e n t i r e l y de s t royed 
b y t h e c h a l c i d . A t E . J . B a l d w i n ' s t h e commiss ion also f o u n d t h e same 
scale b e i n g d e s t r o y e d b y t l i e same paras i t e . I n t h i s case each pa ras i t e 
des t roys b u t a s i ng l e insec t , a n d t h e commiss ioners were v e r y so l i c i t ous 
a n d also s k e p t i c a l as t o i t s a b i l i t y t o r a p i d l y d e s t r o y t h e r e d scale. 
F u r t h e r m o r e , t h e y ques t i oned w h e t h e r t h e c h a l c i d w o u l d d e s t r o y t h e 
t r u e r e d scale, as t h e y d i d n o t be l ieve t h a t t h e scale o n t h e o r c h a r d s 
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m e n t i o n e d was i d e n t i c a l w i t h t h a t a b o u t O r a n g e . T h e V e d a l i a has 
b r o u g h t t h e people a s i m p l e , r a p i d , a n d e f f e c t i v e r e m e d y f o r t h e whi te 
scale, a n d t h e c o m m i s s i o n was v e r y so l i c i t ous l e s t t h e people should 
g i v e u p t h e use o f washes f o r t h e r e d scale a n d w a i t f o r t h e spread 
o f t h e c h a l c i d pa ras i t e . I f t h e p a r a s i t e s h o u l d m u l t i p l y b u t s lowly, 
w h i c h seems p r o b a b l e , t h e r e d scale w o u l d be e n a b l e d t o spread and do 
g r e a t h a r m be fo re o v e r t a k e n . I t is o f t h e h i g h e s t i m p o r t a n c e , a t this 
t i m e , t h a t a c o n s t a n t fight aga in s t t h i s scale s h o u l d be made , a n d there 
s h o u l d be no h a l t i n g , e v e n i f i m p e r f e c t means o f h o l d i n g t h e pest i n 
check are o n l y a t h a n d . 

I c a r e f u l l y e x a m i n e d t h e e x p e r i m e n t s c o n d u c t e d b y M r . Coqui l l e t t 
w i t h r e s i n washes , a n d cons ide r t h a t he has used e x c e l l e n t j u d g m e n t 
i n t h e m a n n e r i n w h i c h he has c o n d u c t e d t h e m . I t h i n k he p lans his 
s p r a y i n g e x p e r i m e n t s c a r e f u l l y a n d w i t h good j u d g m e n t , a n d carries 
t h e m t h r o u g h w i t h t h o r o u g h n e s s t o t h e e n d . 

I t seems t o me o f t h e h i g h e s t i m p o r t a n c e t h a t exper imen t s wi th 
washes be p rosecu t ed , a n d t h a t t h e g r e a t a d v a n c e o f t h e l a s t year be 
f o l l o w e d u p v i g o r o u s l y . W i t h t h e r e s i n washes f o r t h e r e d scale, and 
t h e V e d a l i a f o r t h e w h i t e scale, t h e c i t r u s i n d u s t r y w i l l aga in move 
f o r w a r d a n d peop le h a v e t h e conf idence i n i t o f f o r m e r days . 

C I C I N D E L A L I M B A T A Say. 

By L A W R E N C E B R U N E R . 

Eecently, while walking over the sand-hills lying to the south of the 
D i s m a l E i v e r i n T h o m a s C o u n t y , Nebr . , I found 
a f e w specimens o f Say 's Cicindela Umbata. This 
v e r y i n t e r e s t i n g beet le is , so f a r as I am a t present 
aware , c o n f i n e d t o t h e s a n d - h i l l r e g i o n o f central 
a n d n o r t h e r n N e b r a s k a . I n t h i s r e g i o n i t is also 
r e s t r i c t e d i n i t s d i s t r i b u t i o n t o c e r t a i n peculiar 
l o c a l i t i e s . 

T h e species was first o b s e r v e d b y me on the 
a f t e r n o o n o f t h e 1 1 t h o f J u l y , a t a b o u t 6 o'clock 
p . i n . , w h i l e w a l k i n g t h r o u g h a l a r g e " b l o w - o u t , ' ' 
t w o sides o f w h i c h w e r e a l m o s t perpendicular , 
w h i l e t h e o the r s w e r e s l o p i n g a n d composed en
t i r e l y o f loose w h i t e s a n d . T h r e e o f t h e beetles 
were t a k e n , t w o o f t h e m in coitu. 

T h e n e x t d a y u n t i l 2 p . m . was spen t i n look ing 
f o r m o r e o f t h e m . I n a l l t w o d o z e n specimens 
were t a k e n — e v e r y o n e o f t h e m i n " b l o w - o u t s " 
o f a s i m i l a r t y p e t o t h a t i n w h i c h t h e first were 
seen, i. e., w i t h one o r m o r e n e a r l y pe rpend icu la r 

sides a n d i n w h i c h l i t t l e o r n o v e g e t a t i o n o c c u r r e d . 

FIG. 24. - CICINDELA LIM 
BATA—enlarged. (Original.) 
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I n h a b i t s t h i s t i g e r bee t l e resembles Cicindela lecontei so „a r as t h e 
r u n a n d flight a re concerned . I t is n o t so a c t i v e an insec t as some 
o thers o f t h e sandy-so i l f r e q u e n t e r s , n o r does i t r u n o r fly as q u i c k l y 
as t h e y , no d o u b t d e p e n d i n g m o r e o r less u p o n i t s co lor f o r p r o t e c t i o n . 
B u t l i t t l e v a r i a t i o n is no t i ceab l e i n t h e m a r k i n g s o f t h e d i f f e r e n t i n d i 
v i d u a l s ; i n f a c t , t h e f e w specimens t a k e n t e n d t o show a m u c h m o r e 
p e r t i n e n t adherence to a t y p i c a l p a t t e r u i n t h i s respect t h a n i s u s u a l l y 
t h e case w i t h t h e species o f t h e genus . C. lepida, C.formosa, C. venusta, 
a n d G. punctulata were also t a k e n i n s i m i l a r places. O f these l a t t e r 
t h e G. lepida a lone was r e s t r i c t e d t o the ba re w h i t e sands o f b l o w - o u t s 
o f cons iderab le size, w h i l e t h e o t h e r t h r e e were also t o be encoun t e r ed 
a w a y f r o m these l oca t ions i n d i s c r i m i n a t e l y a m o n g t h e sand-h i l l s . 

T h e l a r v a l b u r r o w s o f limbata are e v i d e n t l y p l aced i n t h e s o m e w h a t 
s o l i d u p r i g h t b a n k s u p o n t h e sides o f t h e l a r g e r " b l o w - o u t s . " O f these 
b u r r o w s none were seen t h a t c o u l d be d e f i n i t e l y sa id t o b e l o n g t o t h i s 
beet le , a l t h o u g h some search was m a d e f o r t h e m . E v i d e n t l y t h e season 
w a s too e a r l y f o r t h e m . M y reason f o r t h i n k i n g t h a t t h e larva? are t o be 
f o u n d here is t h a t t h e p a r e n t beetles are mos t f r e q u e n t l y seen a b o u t 
these b a n k s w h e n in coitu ; a n d also because t h e m a t e r i a l c o m p o s i n g 
t h e w a l l s o f these " b l o w - o u t s " i s t oo f r a g i l e a n d loose a t eve ry o t h e r 
p o i n t save here t o r s u s t a i n i n g t h e b u r r o w s . 

E X T R A C T S F R O M CORRESPONDENCE. 

Injury by Xyleborus dispar in England. 

The beetle which is considered one of the rarest of the British Coleoptera, the Xy
leborus dispar Fabr. (formerly known as Bostrichus or Apate) has appeared i n such 
great numbers i n plum wood i n the f r u i t grounds at Toddington, near Cheltenham, as 
to be doing very serious injury. I found on anatomizing the injured small branches 
that ono of the galleries which the horde of beetles (packed as closely as they can be) 
forms or enlarges passes about two-thirds round in the wood more or less deeply be 
neath the bark, whilst another of the tunnels, likewise occupied wi th its closely-packed 
procession of beetles, was in possession of about 2 inches of pith, so that the rapid 
destructoin of the tree was fu l l y accounted for. The attack appears, as far as I see, 
to disappear usually very rapidly; but I am advising burning to make sure. This 
disappearance I conjecture may arise from excessive rar i ty of the male of this spe
cies; amongst about 60 females which 1 extracted from the tunnels I found only 
one male. * * * —[Eleanor A. Ormerod, Torriugton House, St. Albans, England, 
August 22, 1889. 

Insec t Pests i n Colorado i n 1889. 

Here is a short summary of the insect pests in Colorado for 1889, so far as they 
have come under my notice : 

There has been considerable immunity f rom the attacks of insects i n Colorado this 
year, so far as I can learn. Neither Eurycreon nor Caloptenus have molested in this 
section, at any rate. Warble-flies (Hypoderma bovis DeG ) have been complained of 
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in some parts, and Chrysops aud Culex have been troublesome as usual in Wet Mount
ain Valley. Mr. H . G. Smith, j r . , has sent Anthomyia brassicce from Denver, with a 
note that i t injured turnips; and earlier in the year the same" crop at Denver was re
ported to suffer from the attacks of Pkylloiretapusilla Horn, specimens of which were 
sent. I n Wet Mountain Valley P. pusilla is common, but seems to confine itself to 
wi ld plants. Aphis brassicce has been complained of i n some parts as injuring cab
bages. Carpocapsa pomonella is apparently well established and destructive in south
ern Colorado, to judge from apples in the market, though i t is not so injurious here 
as i t has been in other parts of America. 

Of Orthoptera, Mr. W. P. Lowe has sent Diapheromera from Pueblo County, but it 
seems to be rare. The sparrow-hawk does excellent service in keeping down Ortho
ptera. One shot on the Sangre de Cristo Range had its stomach f u l l of what appeared 
to be Camnula pellucida var. obiona, and one from Pueblo County had remains of Ana-
brus i n its stomach. 

Musca domestica ranks as a first-class nuisance in Wet Mountain Valley, swarming 
in houses and getting into everything. A blow-fly (Lucilia) is a great pest in the 
earlier part of the year. 

Heliothis armigera is abundant i n Custer County, but apparently harmless. 
Agrotis saucia is also common. 
A box of crackers from Denver was found badly infested w i t h small larva, almost 

certainly of a species of Ephestia.—[Theo. D. A. Cockerell, Westcliffe, Custer County, 
Colo., October'2, 1889. 

Spraying for Black Scale in California. 

* Since I wrote you last I have taken up the study of scale insects—not 
very scientifically, but in an extremely practical and disagreeable way—that is, ex
perimenting w i t h a solution for their destruction and the disinfecting of orchards on 
contract. I have already sprayed and contracted to spray over half the orchards in 
the country, and people have actually begun to consider me an authority on "bugs." 
* * * I only took up the subject w i t h the view of clearing our own orchard, and 
I did it. There is a l i t t l e satisfaction in clearing black scales off an orchard so black 
and covered w i t h scales that yon can scarcely see wood or leaves, and the fruit so 
smutty i t has to be scrubbed before you can market it—and that is the condition of 
some of the orchards close to the sea. I have a good machine, one I buil t myself (I 
could not buy one large enough), but am not satisfied w i t h i t . I believe a snialU 
petroleum engine might be made to do the pumping cheaper and better than a man. 
I t is a powerful force-pump, mounted on a sheet-iron tank, on a wagon, and has four 
sprays on the ends of 8-foot rods; so i t takes six men to keep i t going. * * *—[Har
vey C. Stiles, Helix, San Diego County, Cal., September 26, 1889. 

The Australian Ladybird in New Zealand. 

I have been searching closely in places where Icerya were and where they were de
voured by swarms of these beetles, and I can not find a trace of them in any stage. 
The specimens I brought here w i t h me refused every scale insect I could find and 
every aphide, and they a l l died of starvation except those I turned loose, and these I 
can Dot find now. A t first I thought tLey would eat C. cacti, but they merely tasted 
i t . I t is very l ikely these beetles came over from Australia i n the ovisacs, as we im
port a good many trees from thence; and, i f so, i t would account for two things: 
First (as but few would come in that way), for their being so long i n gaining head 
against their prey, and, second, for their existence i n districts only, many districts 
having imported independently of the others. But what is occupying me just now » 
is not being able to find what else they feed upon, and Mr. Koebele now repeats what 
he told me in Auckland, that he found them feeding upon Icerya and nothing else. 
I th ink you w i l l find that Icerya w i l l not be easily eradicated altogether, and will 
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occasionally break out again in places, and i f these beetles, whose extraordinary ra
pacity can not long be supported by Icerya, can eat nothing else, they must die out, 
and then the pest will'^again gain head. I would, therefore, take great care of your 
Lestophonus, which, although slow, is sure, and has done untold good i n Australia, 
besides having the advantage of l i v ing upon other hosts. These, together w i t h your 
own native parasites, may yet be of great service to you, and quite able to keep Icerya 
i n check after the beetle has reduced i t to a minimum.—[R. Allan Wight , Te Komata, 
Paeroa, Auckland, New Zealand. 

A Museum Pest attacking Horn Spoons. 

I mail you to-day an insect which is destroying our horn scoops, spoons, combs, 
etc., i n the drug store. I also inclose a piece of horn scoop upon which the insect has 
been feeding. W i l l you be so kind as to inform me what the insect is, by what means 
to get r id of i t , etc.? * * — [ J . P. Brashears, Fort Worth, Tex., October 3,1889. 

R E P L Y . — * * * The insect i n question is Anthrenus varins, one of the common 
museum pests. This insect feeds upon almost any dry animal substance, museums 
being especially subject to its attacks. I t has also been reported as feeding on whale
bone. Bisulphide of carbon w i l l destroy i t i n al l stages, and i f your goods are i n a 
comparatively t ight show-case or box, this substance can be used easily and wi th 
good results. The odor of camphor or naphthaline w i l l probably prevent their at
tacking non-infested material, and these substances are, especially the latter, con
stantly being employed in museums for this purpose.—[October 9, 1889.] 

Some Notes from England. 

C. destructor has certainly spread over a more extended area this year, so far as can 
•be judged by reports, and I only note those (except from qualified observers) that are 

accompanied by corroborative specimens. But, wi thal , the in jury does not seem (ex
cepting i n the case of one field) to be of importance. 

Specimens of what I th ink may prove to be attack of Diplosis equestris Wagner, 
have been sent me, but the very peculiar "saddle-like" growths consequent on the 
larval injuries were on barley stems not wheat, so un t i l we make some advance or 
rear the imago I can not feel sure that we have the true " Sattlemarke." 

The Pulvinaria ribesioe Signoret, is a newly observed trouble to Bihes i n this coun
t ry so far as identification goes, but appears to have been here in one, possibly two 
localities for a few years. * * *—[Eleanor A. Ormerod, St. Albans, England, Sep
tember, 1889. 

A N o t e on the L a d y - b i r d Parasite. 

To-day while re-reading some of the articles which appeared in "Insect Life" (Vol. 
- I ) , I was interested in the one on page 101 et seq., entitled " A Lady-bird Parasite," 
as i t called to mind a similar observation made by me in 1885. During a part of that 
year I assisted Professor Forbes, and transmitted to him in my report i n substance 
the fo l lowing: " M a y 29: Attached to the underside of a clover leaf was observed a 
small cocoon, possibly one-fourth of an inch long. Upon this cocoon a Lady-bird 
(Megilla maculata De G.) was found apparently watching the cocoon. The beetle 
remained in the same position unt i l death came to her relief a day or two after the 
imago appeared, which occurred June 5." As this was the same beetle observed 
by you, and as your ilTustration represents the appearance exactly as observed by 
me I presume that the observations were parallel, though 1 did not carefully study 
the parasite, having only a very poor microscope.—[F. W Goding, Rutland, 111., 
October 10, 1889. 

Nezara p u n c t u r i n g Bean Buds. 

Yonrs received relating to the insect described as Nezara hilaris. I have closely 
observed the habits of i t since, and th ink I can not be mistaken when I say that this 
particular insect has abandoned its predatory habits and taken to a vegetable diet. 
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I send herewith another batch, t h inking yon w i l l be able to te l l by dissecting that 
he is filled w i t h the juices of the bean; you can distinctly smell the bean odor. In 
addition you w i l l discover a sucker, which he keeps closed against his under body. 
I n his operation of feeding he lowers i t w i t h an apparent jo in t l ike the elbow; this is 
straightened as i t is inserted into either the base of the bean flower or into the tender 
pods. While working on the young buds or flowers he goes f rom one to another, not 
satisfying himself un t i l he has exhausted a good many; he seems very greedy. 
* * *—[George G. Curtiss, Brooks, Stafford County, Va., September 30, 1889. 

R E P L Y . — * * * The insect in question is a common plant bug, probably Nezara 
hilaris. The species can not be certainly determined in the absence of adult speci
mens. This insect is ordinarily predaceous and feeds on other insects, but i t is also 
known to feed on the juice s of plants. I t has been found puncturing the pods of the 
Trumpet Creeper in a manner very similar to your description of its work on bean 
pods. I t may, therefore, be a question whether the damage i t thus causes to plants 
is not greater than the benefit derived from its feeding on and destroying the larva) 
of other insects. A n application of kerosene emulsion w i l l probably be effective 
against it.—[October 1, 1889.] 

Beetles in a Fin-cushion. 

I send you by mail a sample of the bugs found in the pin-cushion at Phenix. The 
facts were as stated i n the paper which you read. The bug is one of the smallest, 
but the only one which I could get.—[D. O. King , M . D. , Pontiac, R. I . , July 8, 
1889, to H . R. Storer, M. D. , Newport, R. I . 

" I n the Phenix House a guest was entertained the other night who in the morning 
averred that the room he occupied was haunted. This he told the host, who made a 
cursory answer. But the guest went on to explain how the haunts and bogies plagued 
him. He said they were scratching their hands over everything around the dressing-* 
case, and kept him awake the greater part of the night. The host and hostess went 
to investigate. Sure enough, there was the scratching, sharp noise, without ceasing. 
I t seemed to come from a large toilet cushion on the dressing-case, but there was not 
a break or crack in its satin covering. So certainly did the noise proceed from the 
interior of the cushion that i t was ripped open, and from its inner covering of cotton 
cloth the filling was shaken. I t was filled w i t h coarse shorts, such as used in stables 
for feed, and from this tumbled and rolled dozens of black bugs, known as ' snapping 
bugs 'o f an inch long. These were what had made the scratching noises as they 
crawled about against the l i n ing of the cushion. The cushion had been made about 
four years ago, and as i t h'ad never been opened the insects must have germinated in 
the grain."—[Providence Journal, July 3, 1889. 

The inclosed history, w i t h specimens ( l iv ing) , may interest you. I was suf
ficiently amused by the newspaper j o t t i n g to request my fr iend, Dr. King, of War
wick, who lives i n the locality indicated, to look the matter up. He seemed to 
think, w i t h the people in question, that the case was one of prolonged gestation and 
art if icial delivery, while I am inclined to t h ink that there must have been some mi
nute opening i n the cushion which escaped notice.—[H. R. Storer, president Newport 
Natural History Society, Newport, R. I . , Ju ly 12, 1889. 

REPLY.—The specimen which you send is the adult beetle of the common meal
worm (Tenebrio molitor). The story as given in the newspaper clipping is not un
reasonable and the shorts used as filling for the pin-cushion may have contained the 
eggs of the beetle when the cushion was originally made. The larvse developed in 
the shorts and transformed to beetles, and there is no reason why several generations 
might not have lived i n the cushion, providing there was sufficient food —rJulv 19. 
1889.] ' L 

Texan Digger Wasp . 

I send you to-day box with specimens by mail. One of them is a large insect of, I 
presume, the Hornet species which I received in a damaged condition.—[J. F. Wie-
landy, Springer, N . Mex., September 26, 1889. 
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R E P L Y . — * * * The specimens last sent are the large Texan Digger Wasp or 
Hornet (Pepsis formosa), one of the largest and most showy of the fossorial or sand 
wasps. I t is commonly known as the Tarantula-killer and is reported to attack that 
enormous spider, Mygale hentzii, stinging i t and inserting an egg in its body, after 
which the spider is introduced into a hole or nest i n the sand some 5 inches deep. 
The wasps emerge in June and are common un t i l Fal l . I t is a southwestern species 
but occurs as far north and east as central Kansas at least. There is a f u l l illustrated 
account of i t in Vol . I of the old American Entomologist. * * *.—[October 2,1889.] 

Abundance of Datana angusii. 

I wish to call the attention of the Department to a new and very destructive spe
cies of caterpillar—at least new to us. As nearly as I can ascertain, this caterpillar 
made its appearance here about three years ago, but perhaps longer. I t prefers for 
its abode hickory and walnut shade trees in pasture fields, meadows, and grain fields; 
and I believe also apple trees. When they have once taken possession of a tree they 
never quit i t so long as the semblance of a green leaf remains upon that tree. They 
leave not a skeleton leaf, as does the well-known orchard caterpillar. The petiole and 
a portion of the axis or mid vein is a l l that remains to show that a leaf once existed 
there, whether simple or compound. I have been observing this pest w i t h a view to 
ascertain some of its characteristics and habits, and experimenting as to the most 
effective means for its destruction. I t is distinct from the web caterpillar, in that i t is 
large and more voracious. I t does not spin a web, nor does i t draw the leaves together, 
but devours them bodily, net, veins, and all , except as above stated, the petiole and 
the heavier portion of the axis. 

General Appearance.—In color i t is dark purple, w i t h four well marked white lines 
on each side ; the lowest being the heaviest, and the second from below being light
est, while the two uppermost lines are of about uniform size, and about half as wide 
as the lowest. I ts head is black, and armed w i t h powerful mandibles. I t is partially 
covered w i t h th in rows of white hair. 

Size when full grown.—When f u l l grown i t is probably 6 centimeters i n length and 
6 millimeters i n diameter. I t s body is now a l i t t l e darker and its hair a l i t t le longer 
and whiter than in the young of 2 centimeters length. 

Habits observed in fteding and Manner of Repose.—These caterpillars travel up the 
tree from the ground, single file, each one leaving a thread behind i t , which every 
other carefully follows doing likewise un t i l all camp upon the same leaf uu t i l i t is 
l i terally covered, and which they do not leave unt i l there remains only a melancholy 
ru in , not having the semblance of a leaf, when they turn and follow back the thread 
to a point a foot or often several feet above the ground, where they pile upon each 
other like bees for repose, to the number of many thousands, and the bulk of a pint 
or more. They hold fast by the middle, turning the two extremities out. Several 
such bunches are often seen upon the body of the same tree. Just beneath the l imb 
as i t leaves the t runk of the tree is a favorite resting place of these very peculiar or
ganisms. When the leaves of one branch are devoured (and they usually select the 
lowest branches first), one of them strikes out in a new direction, laying his thread, 
which al l the rest follow t i l l they arrive i n pastures new upon auother branch; and 
so they go f rom branch to branch t i l l not the semblance of a green leaf remains upon 
the-tree. They have now completed their work—verified the teaching of Malthus. 
They retire to their camps for repose, where they perish for lack of more leaves to 
devour. Here their remains are bound together by an almost imperceptible fiber or 
thread, and are not dislodged by the peltings of hai l or by winter storms. The crops 
of several years past are distinctly seen upon the trunks of the trees they have 
stripped of their foliage and of their glory. 

These caterpillars are rapidly increasing in numbers. I n an adjoining county an 
entire orchard is reported as destitute of leaves as i n midwinter. I have seen no ac
count of this new pest; probably i t has not been reported. I have never seen this 
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caterpillar elsewhere, and not here t i l l this year. I t travels from one tree to another; 
some trees in the same field may escape for several years, but they w i l l reach every 
tree in time. 

Means applied for its Destruction.—Coal o i l is promptly fa ta l to this pest. A few 
drops poured onto some of these colonies is speedily fatal , especially i f ignited. But 
this is a very slow means of destruction and dangerous to the l i fe of the tree. I will 
t ry carbolic acid as less injurious to the tree.—[A. D. Binkard, Peru, Miami County, 
Ind. , July 23, 1889.] 

R E P L Y . — * * * The insect is one of the rarer of the forest caterpillars, and it 
consequently has been given no common name. I ts scientific designation is Data/na 
angusii. The caterpillar has long been known to us, and has been reared to the imago. 
I t is a rather large, brown moth inconspicuously marked. The facts which you give 
concerning its extraordinary abundance wi th you are very interesting, and unless 
you have objections we shall be glad to publish a note on the subject. From your 
account these caterpillars w i l l be very easy to k i l l by spraying w i t h an arsenical 
mixture.—[August 12, 1889.] 

STEPS T O W A R D S A R E V I S I O N OF C H A M B E R S ' I N D E X , W I T H NOTES 
A N D DESCRIPTIONS OF N E W SPECIES. 

By LORD WALSINGHAM. 

[Continued from page 120 of Vol. II. ] 

CBYPTOLECH1 A. Z. AND ITS ALLIES. 

The following tabulation may enable students more easily to assort and recognize 
the species belonging to the genera noticed i n this paper. I t must be taken to apply 
especially to the North American forms as i t is obvious that i n dealing with a more 
extended geographical series many other divisions and subdivisions would be re
quired. 
A. Veins 7 and 8 of the fore-wings f rom a common stem; 6 and 7 of the hind-wings 

separate and parallel. 
1. Veins 2 and 3 of the fore-wings adjacent at or igin, =Cryptolechia Z. 
2. Veins 2 and 3 of the fore-wings remote at origin..=Machimia Clem. 

B. Veins 7 and 8 of the fore-wings separate; 6 and 7 of the hind-wings from a common 
stem. 

1. Veins 2 and 3 of* the fore-wings separate, =Stenoma Z., and Menesta Clem. 
2. Veins 2 and 3 of the fore-wings from a point or from a common stem; 4 very 

close, =Ide Chamb. 

CRYPTOLECHIA Z. 
^Psilocorsis, Clem. 
=Hagno, Chamb. 

Chambers (Bul l . U. S. G. G. Surv., I V , 84) r ight ly places his genus Hagno (equivalent 
to Psilocorsis, Clem.) in a section of the genus Cryptolechia. I t is indeed similar in 
neuration, palpi, and antennae to Cryptolechia straminella, a South African species de
scribed by Zeller (Handl. Kong. Svensk. Ak . , 1852, 107), as the type of the genus then 
created. Zeller subsequently (Hor. Soc. Ent. Ross., X I I I , 259) removed straminella to 
Machimia, adopting Clemens' genus for a large section of the then extended genus 
Cryptolechia, but straminella differs from Machimia tentoriferella Clem, i n the proximo 
i ty of veins 2 and 3 of the fore-wings, as i n the case of Psilocorsis, which was distinctly 
pointed out by Clemens (Proc. Ac. Nat. Sc., Phi l . , X I I , 212). Thus i f we retain the 
name Cryptolechia for the original type straminella, and those species which correu-
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pond to i t , Psilocorsis must be dropped as a synonym and Machimia be retained for 
entoriferella Clem., and others in which vein 2 of the fore-wings is remote from vein"3. 

Cryptolechia quercicella Clem. 

Psilocorsis quercicella Clem. 
=Depressaria cryptolechiella Chamb. 
=Cryptolechia cressonella Chamb. 
=Hagno faginella Chamb. 
=Psilocorsis dubitatella Z. 

Chambers himself (Bul l . U . S. G. G. Surv., I V , 86) recognized the probability that 
the first four of these forms would tu rn out to be varieties of one species, although a 
specimen of his C. cressonella was sent for comparison w i t h Clemens' type, at Phila
delphia, w i t h the fol lowing result: " M r . Cresson informs me that i t is not Psilocorsis 
quercicella Clem., which differs by having a rather broad r distinct, dusky border on 
the apical margin of the anterior wings, otherwise they look very similar." A good, 
fresh specimen has the dusky border plain and visible, a worn specimen scarcely 
shows i t , but so far as I have seen, variation alone is sufficient to account for Mr. 
Cresson's opinion. 

Specimens received from Miss Murtfeldt (presumably the same as those referred to 
by Chambers, (1. c.,p. 84), as having been bred by Miss Murtfeldt and Professor Riley, 
i n Missouri f rom Ambrosia, and compared w i t h the Texan specimen sent to Mr. 
Cresson), are now before me and are undoubtedly Clemens' species quercicella, cor
responding w i t h my specimen compared w i t h his type in the collection of the Amer
ican Entomological Society at Philadelphia. Chambers (1. c , 85-86) thinks a speci
men identified by Zeller as quercicella Clem, must be his cressonella. Zeller's specimen 
labelled "quercicella" is i n my cabinet, but i t is not r ight ly identified; i t is a dark 
form, not separable from reflexella Clem. 

I have seen the type of Psilocorsis dubitatella Z. (Hor. Soc. Ent . Ross., x m , 262-3, 
1887) in Dr. Staudinger's collection. I t is a pale variety of the true quercicella Clem., 
w i t h a slight transverse shade beyond the middle and the double dark line on the 
apical margin and cilia. 

Cryptolechia obsoletella Z. of which I have the type, is very l ike a small reflexella, 
but shows no indication of the transverse darker striae on the fore wings. I should 
regard i t as distinct for the present. I t is darker than ferruginosa Z.(of which I have 
also the type), having none of the ochreous t in t of that species, but the discal and 
marginal dots are very similar, although somewhat more pronounced. Further in
vestigation is required to clean up the life-history of these species. I f one of them 
feeds on Ambrosia it seems improbable that this can be the species bred by Clemens 
from oak. Possibly the species I have from Miss Murtfeldt may not be the one re
ferred to by Chambers. 

Cryptolechia ref lexel la Clem. 

Psilocorsis reflexella Clem. = Cryptolechia quercicella Z. 
Zeller's collection contains a female of this species labeled Psilocorsis quercicella 

Clem., and i t is evident that this is the specimen referred to by him (Ver. Z.-b. Gos. 
Wien., x x i n , 242) when in describing obsoletella he remarks, " Viel kleiner als quer
cicella." The species varies a good deal i n size and i n the distinctness of the distal 
and marginal spots. Apart from the color of the fore wings, which is distinctly darker 
and therefore less contrasted wi th the superficial speckled markings, the longer palpi, 
the darker color of the hind wings, and its lacking the distinct double blackish line 
in the cilia of the fore wings appear to be the chief distinguishing characters by 
which to separate i t f rom quercicella Clem. 

A specimen from Dr. Eiley bred f rom Birch (Betula sp. ?) is only to be distinguished 
from reflexella by its smaller size and shorter palpi, wherein i t approaches dark varie-
tias of quercicella. I shall not venture to describe i t as distinct. 
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Should an extended series of bred specimens of any of these darker forms estab
lish a reliable means of distinguishing them, i t is yet possible that one of Chambers' 
names may be hereafter revived for this more probable variety. 

Cryptolechia concolorella Beut. 

Mr. Beutenmiiller has lately published (Ent. Am., iv, 30), a description under this 
name. He is probably r ight i n referr ing i t to this genus, but as he gives no descrip
tion of the neuration, or of the form of the wings, nor any details of structure i t is 
impossible to place i t correctly. 

STENOMA SCHLAEGER[ Z., AND ITS ALLIES FROM THE UNITED STATES. 

Cryptolechia schlaegeri was first described by Zeller in 1854, in the ninth volume of 
the Liunea Entomologica, pages 372-3, and figured on Plate 3, F ig . 18 of the same 
volume. The description was taken from specimens'of both sexes from New York in 
his own collection ; the hind wings are described as gray w i t h whitish cilia. In the 
tenth volume of the same publication, pages 158-9, he supplements his description 
of the species, and compares i t w i t h the Mexican Cryptolechia frontalis there described. 
Here he remarks that the hind wings of the female are usually whitish. He goes on 
to describe a variety of the same species f rom Georgia, " var. b. $ parva, alis ant. 
breviusculis," i n the King's Museum, at Berlin, of which he writes that the hind 
wings are lighter gray than in the male of var. a, but darker than in the female of 
that variety. A careful examination of about twenty specimens (including Zeller's 
type) from various localities i n the United States proves that at least two distinct 
forms exist. These two forms are easily separable by the shape of the uncus in the 
males, and usually by the color of the hind wings; the commonest form having pale 
hind wings, especially i n the $ —schlaegeri of Zeller—has the uncus simple, scarcely 
enlarged towards its apex and ending in an obtuse point (Fig . 25a). The other hav
ing dark cinereous hind wings in the $, has the uncus- dilated and distinctly notched 
or furcate at the apex (Fig. 25&). The form of the lateral claspers is approximately 

the same in both. 
The small variety (var. b. of Zeller's supplementary no

tice) from Georgia and Texas has the hind wings and simple 
uncus of the true schlaegeri and is apparently undistin-

°^ ~Lj guishable f rom i t , except i n size, since the markings on 
FIG 25 —CRYPT o i E C H U a n t e r ' o r wings are subject to some variation in position 

SCHLAEGERI: a. TJncus of the a i l d intensity of coloring in specimens of a l l sizes. The 
commonform. 6. Uncusof the shorter ciliation of the antenna?, noticed by Zeller, is 
less common form. Enlarged scarcely more than proportionate to the reduced size of 
(original). each individual . 

C. frontalis is described as having the hind wings gray, but broader than in 
schlaegeri. So far, so good. I t is noticeable that i n the supposed form of schlaegeri^ 
described i n Zeller's supplementary paper ( L i n . Ent. x , pages 158-9) w i th paler hind 
wings (and simple uncus) there is considerable variation in theshape and position of 
vein 2 of the fore wings, both i n the large variety (Zeller's var. a) and i n the small form 
(var. b of Zeller). I n some specimens vein 2 arises f rom the same point as vein 3 and 
proceeds w i t h a slight bend to the margin above the anal angle. I n others i t arises 
either from the same poiut as vein 3, or extremely close to i t , and is abruptly bent 
backwards i n the first iustance before taking its ordinary direction. I n others again 
this vein arises quite separate f rom vein 3, being more or less bent i n its outward 
course; in one specimen before me, which is undistinguishable f rom Zeller's var. 6, 
these veins are separated at their origin by even a greater distance than that which 
separates veins 3 and 4, but this appears to be exceptional. 
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Stenoma leuci l lana Z. 

Specimens in my collection, taken by Belfrage in Texas, agree very closely with 
Walker's type of the Nova Scotian algideUa, but comparing i t w i t h a series of what I 
take to be leucillana Z., i t can only bo regarded as a dark variety of the female of tha t 
species. I th ink i t extremely doubtful whether leucillana Z. is really distinct from the 
well-known schlaegeri, which varies sufficiently in size and color to connect i t w i t h 
this somewhat smaller and paler form. Indeed i f I have r ight ly determined Zeller's 
leucillana i t would be imposible to draw the line between them in a lengthening series. 
U n t i l an opportunity may occur for examining the type specimen in the Berlin Mu
seum, I prefer to err on the side of caution rather than to treat the name as a syn
onym. A l l my specimens of this smaller form have the uncus simple as i n the true 
schlaegeri. 

Stenoma algideUa W l k . 

For the present I shall adopt the same course w i t h regard to Cryptolechia algideUa 
Wlk . , which is probably also only a small form of schlaegeri, although occurring so far 
northward as Nova Scotia. Should the acquisition of further material enable me to 
express a more decided opinion the alteration can be made in the final revision of the 
index. 

Stenoma furca ta sp. n. 

Antenna in the $ brownish, finely ciliated on both sides; in the 9 the color is much 
paler. 

Head and palpi white. 
Thorax slightly tinged w i t h brownish-gray on the upper and central parts, without 

a patch of dark scales behind i t . 
Fore wings elongate, narrow, produced, but somewhat depressed and rounded at the 

apex; the costa very slightly arched at the base, scarcely convex beyond i t ; api
cal margin oblique ; dorsal margin straight, almost parallel w i t h the costal, but 
slightly diverging to the anal angle, which is ill-defined ; white, w i th a slight 
tinge of brownish-gray, commencing near the base of the dorsal margiu and ex
tending to the anal angle below the discal cell, and very faint ly in a narrow line 
along the base of the cilia in the apical margin ; cilia white, tinged w i t h grayish 
towards the anal angle and along their tips. I n the 9 there is a fa in t indication 
of pale, grayish clouds and spots at the end of the cell, and of a pale grayish 
transverse line between this and the apical margin on the lower half of the wing, 
and in the abdominal angle are some raised scales, as in schlaegeri (these would 
probably be found also in better specimens of the $); there are also a few di 
vided black scales in the middle of the c i l ia ; under side strongly clouded w i t h 
brownish-gray; the costal and apical margins narrowly paler. 

Hind-wings very broad, evenly rounded, but somewhat produced at the apex; dark 
cinereous in the $; pale grayish-ochreous i n the 9; cilia whitish ; under side cin
ereous. 

Abdomen cinereous; uncus abruptly bent over f rom the base, distinctly divided into 
two short forks at the apex ; lateral claspers produced into two angular points, 
of which the lower one is smaller and sharper than the upper. 

Legs whit ish, unspotted. 
Exp. al.: $ 27, 9 3 0 m m . 
Habitat, Arizona. (Two males and two females collected by the late H . K. Morrison.) 
Type, $ 9 , Mus. Wlsm. 

This species differs from Stenoma schlaegeri Z. i n its narrower and more elongate 
fore wings, which in the specimens before me have l i t t l e or no indication of the gray 
clouds and blotches prevalent i n that species, and very noticeably i n the form of the 
uncus; also in the absence of the dark patch o f scales at the back of the thorax. I 
have a single specimen, collected by myself i n California i n 1871, which might be re
garded as an intermediate l ink hflfigfifin this species and Stenoma schlaegeri. I t has 
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the uncus distinctly dilated and notched at the apex, a fa in t thoracic spot, and a few 
raised scales at the abdominal angle of the fore wings; there are no spots in the cilia, 
but a narrow gray line runs along the middle; the hind wings are nearly as dark as 
those oifurcata, and the fore wings are somewhat more clouded w i t h gray. 

I t w i l l probably be found, wheu more material comes to hand, that the form of the 
uncus is a more reliable character for separating this species from schlaegeri than any 
distinction in the intensity of markings, which w i l l probably be found to vary as in 
that species. 

Stenoma crambitel la sp. n. 

Antennce ciliated in the $ ; shining ochreous beyond the basal joints, which are white 
Palpi white, slightly shaded wi th pale brownish-ochreous externally on the second. 

jo int , except at tbe apex. 
Head whi te ; face smooth, shining yellowish-gray. 
Thorax white, w i t h a fa int ochreous tinge. 
Fore wings elongate, narrow at the base, very slightly convex at about the basal third 

of the costa, straight beyond; apex rather pointed; apical margin straight, ob
lique, rounded at the anal angle; dorsal margin straight, white, rather shining, 
w i t h ' a suffusion of fa int ochreous scales (only visible under a lens) along the 
veins and nervules; on the extreme costal margin at the base are a few grayish-
fuscous scales, and a single dot of the same color lies at the end of the discal cell 
i n the middle of the wing ; cilia white. 

Hind wings grayish-white, w i t h a fa in t ochreous t inge; cilia white. 
Abdomen agreeing i n color w i t h the h ind wings; uncus simple, blunt, bent over, 

not notched at the apex (being much shorter than i n schlaegeri or any of its allies 
w i t h which I am acquainted); lateral claspers upturned, rounded at the apex, 
w i t h a triangular excrescence on the lower edge near the base. 

Legs whit ish ; posterior tarsi tinged w i t h grayish-ochreous. 
Exp. al.: 2 2 m m . 
Habitat, Arizona (received f rom the late H . K . Morrison). 
Type, $ $ , Mus. Wlsm. 

Stenoma humi l i s Z. 
=Cryptolechia humilis Z. 
^Cryptolechia nubeculosa Z. 
—Harpalyce canusella Chamb. 

Zeller, in describing Cryptolechia nubeculosa (Ver. Z-b. Ges. Wien., XXIII,^245-6 
PI. I l l , 12), does not refer to his previous description of humilis ( L i n . Ent. X, 156-8, PI. 
1,6). A comparison of the figures would perhaps not lead to the conclusion that they 
were identical, but w i t h five or six specimens undoubtedly nubeculosa before me, I am 
strongly inclined to the opinion that his older description of the species in the Berlin 
Museum had escaped his memory. The range of variation i n the species is not great, 
but quite sufficient to account for the slight differences of markings detailed in the 
descriptions and- figures. 

M E N E S T A Clem. 
=Hyale, Chamb. . 

The genus Menesta of Clemens is undoubtedly allied to Cryptolechia Z . ; its neural 
and structural characters are the same as those of Stenoma, and notwithstanding its 
diminutive size and more abruptly rounded fore wings, i t is doubtful whether in any 
tabulation of these genera i t can he r igh t ly separated f rom i t . For the present it 
may be well to retain the genus as represented by a single species. 

Menesta tortriciformella Clem. 
=Gelechia liturella W l k . 
=Hyale coryliella Chamb. 

This species has been redescribed by Walker (Cat. Sp. Ins. B . M . , X X I X , 591) under 
the name of Galechia liturella, as already pointed out by me (P. Z. S. 1881, 319). Byo^ 
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coryliella Chamh. (Cin. Qr. Jr. Sc., I I , 242), which Chambers, in the Index (Bul l . U . 
S. G. G. Surv., IV, 150), refers wi th a " I " to Menesta tortriciformella, is without doubt 
another name for this species, and consequently the genus Hyale sinks as a synonym 
of Menesta. 

I D E . 

The genus Ide is distinguished by having veins 7 and 8 of the fore wings separate, 
2 aud 3 from a point, or from a short common stem, and 4 very close to the base of 2 
and 3 ; in the hind wings 6 and 7 arise from a common stem. 

Ide lithosina Z. 
Cryptolechia lithosina Z. 
= Harpalyce tortricella Chamb. 

I have several specimens of lithosina Z . ; some from Texas (Belfrage), others f rom 
Florida (Morrison), and one from Boll's collection. They vary in the ground-color of 
the fore-wings from bone white, as described by Zeller, to yellowish or straw-color, 
as described by Chambers, and in the presence or absence of one, or sometimes two, 
brownish dots at the end of the discal cell. I n one specimen these are quite conspic
uous. A careful examination of the genital appendages shows that these forms are 
not specifically distinct; the uncus is single, w i t h a long narrow stem beyond the 
dilated base; overarched and spatulate at the apex, the end of the spatulate being 
notched; the lateral claspers are scarcely more than half the length of the uncus; 
also somewhat narrowed at the base, their ends dilated and notched posteriorly, the 
upper lobe being rounded at the apex, the lower slightly longer than the upper, and 
acutely triangular. 

I de osseella sp.n. 
Antennas, pale bone-color. 
Head and palpi, pale bone-color, the latter somewhat darker on the second jo in t . 
Thorax, bone-gray, slightly darker than the head. 
Fore-wings, shining, uuicolorous bone-color, wi th scarcely paler cilia, along the base 

of which is a very slender almost undistinguishable grayish l i .ie; at the end of 
the disk is a reduplicated bone-gray spot, the larger portion of i t being above the 
smaller, w i t h which i t is sometimes confluent. Under side, very pale bone-gray. 
Neuration: The veins are all separate, except 2 and 3 which in one specimen are 
from a common point, in the other from a short stem. 

Hind-wings, pale, shining bone-gray, wi th scarcely lighter cilia. Under side, very pale 
bone gray. 

Abdomen, pale shining bone-gray. 
Legs, pale bone-gray, the posterior tarsal joints wi th the slightest tinge of ochreous. 

, Exp. al., 24 r a m . 
Habitat, California. (Two females from the Zeller collection.) 
Type, 9 , Mus. Wlsm. 

This species is apparently allied to lithosina Z., but i t is of larger size. 

Ide vestalis Z. 
Cryptolechia vestalis 2>. 
—Harpalyce albella Chamb. 

Zeller in describing vestalis (Ver. Z.-b. Ges. Wien, X X I I I , 247), says that i t is closely 
allied to albella, but as Chambers' Harpalyce albella was not then published, i t is 
obvious that his reference must have been to a species described by himself, un
der this name, received from Surinam. 

(To be continued.) 
9250—No. 5 3 
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G E N E R A L NOTES. 

THE BOT-FLY OF THE OX, OR OX WARBLE. 

In INSECT LIFE, Vol. I, p. 383, we noticed the investigation recently 

u n d e r t a k e n b y t h e Farmers' Review, o f C h i c a g o , o f t h e damage to the 
c a t t l e i n t e re s t s o f t h i s c o u n t r y r e s u l t i n g f r o m t h e a t t a c k s o f the Bot - f ly 
o f t h e O x . 

W e h a v e h a d cons ide rab le cor respondence w i t h t h e ed i to r , as also 
w i t h M i s s O r m e r o d , on t h i s s u b j e c t ; a n d as p r e l i m i n a r y to a statement 
o f o u r o w n v i e w s i n t h e n e x t n u m b e r , we g i v e he re a s u m m a r y o f the 
a r t i c l e s m e n t i o n e d a n d o f t h e r e s u l t s r eached i n t h e severa l l ines o f in-
v e s t i g a t i o n f o l l o w e d o u t . 

T h e ob jec t s w h i c h t h e F a r m e r s ' B e v i e w h o p e d t o a t t a i n are g iven in 
t h e issue o f t h a t j o u r n a l o f J u l y 17, 1889, as f o l l o w s : 

(1) To impress upon the farmers of the country the seriousness of the loss they are 
annually suffering as a result of the work of the "g rubs" i n the backs of their (a) 
beef stock and (b) dairy cows. 

(2) To arouse them to a recognition of the good policy and actual necessity of fight
ing (a) the Ox Warble-fly and (b) the grubs produced i n cattle from eggs deposited 
by the f ly . 

(3) To show them plainly that the f ly and its noxious product may be successfully 
fought and eventually reduced to perhaps uninjurious numbers. 

(4) To interest a l l concerned and secure their help i n (a) disseminating through
out the country facts going to show how serious is the damage done by these grubs 
i n cattle, and ( i ) finding a demonstrating medium for the prevention and cure of the 
trouble. 

(5) To instigate a national investigation of the matter by the Department of Agri
culture. 

I n t h e i n t r o d u c t o r y a r t i c l e s t h e l i f e - h i s t o r y o f t h e fly has been out
l i n e d , q u o t i n g f o r t h i s p u r p o s e t h e s h o r t a c c o u n t i n P a c k a r d ' s Guide to 
the Study of Insects, a n d t h e m o r e i m p o r t a n t a r t i c l e s o n t h e sub jec t f r o m . 
t h e v a r i o u s r e p o r t s o f M i s s O r m e r o d , o f E n g l a n d , w h e r e t h e a t tacks of 
t h i s fly h a v e a t t r a c t e d g r e a t e r a t t e n t i o n t h a n e l sewhere , a n d where much 
a t t e n t i o n has been p a i d t o t h e means a g a i n s t i t . 

A h o s t o f l e t t e r s f r o m f a r m e r s a n d s t o c k m e n w e r e p u b l i s h e d , which, 
so f a r as t h e y r e l a t e d t o t h e h a b i t s a n d n a t u r a l h i s t o r y o f t h e fly, were, 
as a r u l e , p r e t t y b a d l y m i x e d , a n d a d d e d l i t t l e i f a n y t h i n g t o t h a t al
r e a d y k n o w n . E e p o r t s w e r e also r ece ived f r o m p ro fe s so r s o f agr icul ture , 
e n t o m o l o g i s t s , a n d v e t e r i n a r i a n s , w h i c h g i v e , as d i d a l so those o f farm
ers a n d s tock-ra isers , v a l u a b l e d a t a c o n c e r n i n g i t s a b u n d a n c e i n various 
S ta tes , t h e loss i n v a l u e t o h ides , e f f ec t o n q u a n t i t y a n d q u a l i t y o f beef 
a n d m i l k , a n d also t h e e f f ec t o f t h e a t t a c k s o n t h e a n i m a l s themselves, 
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F r o m t h e r e p o r t s r e ce ived t h e a p p r o x i m a t e percen tage o f g r u b b y cat
t l e a n d t h e average loss o n g r u b b y h ides f o r t h e p r i n c i p a l s t o c k - r a i s i n g 
States o f t h e M i s s i s s i p p i V a l l e y h a v e beeu e s t i m a t e d as f o l l o w s ( A u g u s t 
7, 1889) : 

Illinois.—Seventy-three per cent, of the cattle marketed in the grubby season are 
infested wi th grubs. The average loss on a grubby hide is one-third. 

Iowa.—Seventy-one per cent, of the cattle in the majority of counties are grubby 
iu the season specified. Loss on grubby hides one-third. 

Indiana.—Forty-eight per cent, of the cattle grubby. Loss on hides one-third. 
Wisconsin.—Thirty-three per cent, of cattle grubby. Loss on hides one-third. 
Ohio.—Fifty-six per cent, of cattle grubby. Loss on hides one-third. 
Missouri.—Fiftv-seven per cent, of cattle grubby. Loss on hides one-third. 
Kansas.—Sixty per cent, of cattle grubby. Loss on hides one th i rd . 
Kentucky.—Fifty-seven per cent, of cattle grubby. Loss on hides one-third. 
I n Minnesota and Dakota grubs are practically unknown among cattle. 
I n Nebraska they are not very bad where found; twelve counties report an average 

of 40 per cent. The rest heard from are free of the pest. Grubby hides are ' ' docked " 
one-third of their value. 

I n Michigan 61 per cent, of the cattle are infested wi th grubs in the southern and 
middle counties. I n the northern counties they are unknown or very scarce. Grubby 
hides sell for one-third less than sound ones. 

T h e a m o u n t o f t h i s loss can be be t t e r app rec i a t ed pe rhaps b y repro 
d u c i n g i n condensed f o r m the a p p r o x i m a t e e s t ima te o f t h e loss o n t h e 
h ides o f c a t t l e r ece ived a t t h e U n i o n S t o c k - Y a r d s o f Ch icago d u r i n g t h e 
g r u b b y season, w h i c h i nc ludes the m o n t h s f r o m J a n u a r y t o J u n e . U s i n g 
t h e r e p o r t s b y Sta tes above g i v e n as a basis i t i s e s t i m a t e d t h a t 50 per 
cent , o f t h e c a t t l e r ece ived are g r u b b y . T h e average v a l u e o f a h i d e i s 
p u t a t $3 .90 ; a n d w h i l e f r o m t h e r e p o r t r e f e r r e d t o o n e - t h i r d v a l u e i s 
t h e u s u a l d e d u c t i o n f o r g r u b b y hides i n t h i s es t imate , b u t $ 1 is deduc ted , 
o r less t h a n o n e - t h i r d . T h e n u m b e r o f c a t t l e r ece ived i n 1889 f o r t h e s i x 
m o n t h s i n d i c a t e d was 1,335,026, g i v i n g a loss o n t h e 50 pe r cen t , o f g r u b b y 
an ima l s o f $667,513. W h e n t o t h i s i s added t h e loss f r o m dep rec i a t ed 
v a l u e a n d lessened q u a n t i t y o f t h e beef, t h e a m o u n t f o r each i n f e s t e d 
a n i m a l i s p u t a t $5 , i n d i c a t i n g a t o t a l loss o n these an ima l s f r o m t h e 
a t t a c k o f t h e fly o f $3,337,565. 

W i t h o u t c o n s i d e r i n g t h e lessened q u a n t i t y , t h e i n f e r i o r i t y o f t h e b e e f 
o f a n i m a l s i n f e s t e d b y t h e g r u b is s t r i k i n g l y s h o w n i n an a r t i c l e o n t h e 
sub j ec t i n w h i c h t h e t e s t i m o n y o f r e t a i l bu t che r s a n d b u y e r s o f mea t 
i n Ch icago a n d o t h e r c i t ies is g i v e n . I t is s h o w n t h a t t h e b u y e r s o f 
t h e h i g h e s t class o f meat , w h o s u p p l y ho te l s a n d r e s t au ran t s , w i l l n o t 
o n a n y accoun t purchase carcasses s h o w i n g traces o f W a r b l e a t t a c k . 
S u c h bee f has t o be so ld , t he re fo re , a t a p r i ce be low t h a t o b t a i n a b l e 
f o r good beef, f r e e f r o m g r u b damage , a n d t h e lessened v a l u e per a n i m a l 
was p u t a t f r o m $2 t o $5 . 

T h e appearance k n o w n as L i c k e d - B e e f , w h i c h , r e s u l t i n g f r o m t h e pres
ence o f t h e g r u b , m a y be descr ibed as a m o i s t o r r u n n i n g su r face o f a 
g reen i sh -ye l low color , is c e r t a i n l y unwho le some i n l o o k , i f n o t i n f a c t . 
T h e desc r ip t i on o f such mea t as g i v e n i n t h e Farmers' Review, q u o t i n g 
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a g a i n l a r g e l y f r o m M i s s O r m e r o d , is a l m o s t s u f f i c i e n t t o t u r n one against 
beef a l t o g e t h e r . 

" T h e E f f e c t o f t h e W a r b l e s i n t h e D a i r y " i s t h e t i t l e o f an in teres t ing 
a r t i c l e b y T . D . C u r t i s , i n w h i c h t h e loss i n t h e q u a n t i t y o f the flow of 
m i l k , as w e l l as i t s d e t e r i o r a t i o n i n q u a l i t y , r e s u l t i n g f r o m the annoy
ance o f t h e a n i m a l s b y t h e flies w h i l e t h e l a t t e r are d e p o s i t i n g eggs 
a n d l a t e r b y t h e g r u b s , i s v e r y c o n c l u s i v e l y s h o w n , a n d he estimates the 
s h r i n k a g e a t 10 pe r cent , a n d t h e loss i n q u a l i t y a t t h e same rate , mak
i n g a t o t a l o f 20 per cen t . 

T h e r e is finally a d i scuss ion o f remedies , i n c l u d i n g those employed in 
E n g l a n d a n d i n t h i s c o u n t r y , a n d t h e express ion o f a w i s h t h a t the Di 
v i s i o n o f E n t o m o l o g y o f t h e U . S. D e p a r t m e n t o f A g r i c u l t u r e should take ' 
u p t h e i n v e s t i g a t i o n , w i t h a v i e w o f c l e a r i n g u p such p o i n t s as may yet 
be obscure b o t h as t o t h e l i f e h i s t o r y o f t h e insec t a n d t h e means against 
i t . W e sha l l t a k e u p these p o i n t s m o r e f u l l y i u o u r f u t u r e remarks. 

FIG. 26.—Portion of inside of tanned warbled hide (after Ormerod.) 

W e h a v e r e c e n t l y rece ived f r o m M i s s O r m e r o d a l e a f l e t o f e i g h t pages, 
d a t e d Sep tember , 1889, e n t i t l e d " N o t e s o n 'Licked-B.eef' a n d ' J e l l y ' 
a n d I n j u r y t o H i d e s f r o m A t t a c k s o f O x W a r b l e - f l y , o r B o t - f l y , " Eypo-
derma bovis, DeGee r , s u p p l e m e n t e d b y cor respondence , i n w h i c h is de
scr ibed v e r y f u l l y t h e c o n d i t i o n o f t h e bee f r e s u l t i n g f r o m g r u b attack, 
c o m m o n l y k n o w n as " l i c k e d - b e e f " o r " j e l l y " f r o m t h e suppos i t i on gen
e r a l l y h e l d t h a t t h e l o o s e n i n g o f t h e h i d e a n d t h e d i s c o l o r a t i o n and in
flammation o f t h e s u b c u t a n e o u s flesh a b o u t t h e g r u b b y places, and also 
t h e f r o t h y o r j e l l y - l i k e appea rance o f t h e flesh, r e s u l t s i n p a r t f r o m the 
l i c k i n g b y t h e a n i m a l o f s u c h places . L e t t e r s f r o m b u t c h e r s are quoted, 
g i v i n g f u r t h e r de t a i l s o f t h e e x a c t n a t u r e o f t h e i n j u r y a n d t h e amount 
o f d e p r e c i a t i o n i n v a l u e o f t h e beef. 
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T h e loss i s s h o w n t o f a l l l a r g e l y o n t h e ca t t l e -owners - b y was te o f f o o d 
n o t f o r m e d i n t o beef o r m i l k , a n d also, b u t t o a less e x t e n t , o n b u t c h e r s 
i n t h e de f i c i ency o f r ece ip t p e r p o u n d on t h e carcass a n d on t h e h i d e . 
W e r e p r o d u c e a s ing le ins t ance g i v e n b y M i s s O r m e r o d t o i n d i c a t e t h e 
e x t e n t o f t h e loss so r e s u l t i n g . A h e i f e r w h i c h t u r n e d o u t a m u c h 
l i g h t e r w e i g h t t h a n was expec ted p r o v e d to be b a d l y w a r b l e d . " T h e 
loss on t h e h i d e a t Id. pe r p o u n d w o u l d be a b o u t 5s. ($1 .25) ; t h e loss o n 
t h e beef, t h e a n i m a l b e i n g so ld b y t h e s tone, f e l l o n t h e owne r . T h i s 
was e s t i m a t e d a t least s i x s tone less t h a n i t s h o u l d h a v e been, a n d de
ficiency i n w e i g h t o n h i d e a n d beef was p u t a t 50*. t o 60s. ($12 t o $15) . 

FIG. 27.—Piece of warbled hide, warbles about half size (after Ormerod). 

T h e m i s c h i e f done t o t h e hides i n t h e decreased v a l u e o f t h e t a n n e d 
p r o d u c t i s also discussed b y M i s s O r m e r o d , a n d figures are g i v e n , w h i c h 
we r ep roduce , s h o w i n g a p o r t i o n o f t h e u n d e r s ide o f a w a r b l e d h ide , 
w a r b l e s a b o u t h a l f size, a n d a p o r t i o n o f i n s ide o f t a n n e d w a r b l e d h ide . 

T h e agg rega t e loss i n E u g l a u d f r o m w a r b l e a t t a c k s as e s t i m a t e d b y 
d i f f e r e n t p r a c t i c a l men is p u t a t f r o m £ 2 , 0 0 0 , 0 0 0 t o £ 7 , 0 0 0 , 0 0 0 s t e r l i n g , 
a t least , pe r a n n u m , o r pe rhaps as m u c h as £ 1 per head o f h o r n e d 
c a t t l e . 

T H E MINNESOTA LOCUST OUTBREAK. 

The report of Prof. O. Lugger, Entomologist of the Minnesota Agri
c u l t u r a l E x p e r i m e n t S t a t i o n , on t h e R o c k y M o u n t a i n locusts , i n O t t e r 
T a i l C o u n t y , M i n n e s o t a , i n 1889, * i s o f especial in te res t . 

A s we h a v e l o n g ago s h o w n i n o u r R e p o r t s o n t h e Insec t s o f Mis 
s o u r i , and i n t h e R e p o r t s o f t h e IT. S. E n t o m o l o g i c a l C o m m i s s i o n , p l o w -

* Bulletin No. 8, University of Minnesota, Agricultural Experiment Station, pp. 
17-36. 
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i u g i n w i n t e r - t i m e or e a r l y s p r i n g is t h e m o s t e f f e c t u a l means o f pre
v e n t i n g g ra s shoppe r i n j u r y t h e c o m i n g s u m m e r ; b u t t h i s recommen
d a t i o n has r a r e l y been c a r r i e d o u t o n a co -opera t ive scale. I n t h e grass
h o p p e r - i n f e s t e d sec t ion o f M i n n e s o t a , h o w e v e r , P r o f e s s o r L u g g e r has 
s h o w n t h e presen t yea r w h a t can be a c c o m p l i s h e d b y t i m e l y a n d ener
g e t i c co o p e r a t i o n . 

I n t h e f a l l o f 1888 i t was a sce r t a ined t h a t i n t h e i n f e s t e d region of 
O t t e r T a i l C o u n t y e n o u g h eggs h a d been d e p o s i t e d b y l a t e swarms of 
locus ts t o se r ious ly e n d a n g e r t h e c r o p o f 1889. I t was f o u n d t h a t the 
eggs w e r e p r e f e r a b l y l a i d i n s t u b b l e - f i e l d s a b a n d o n e d b y t h e i r owners, 
a n d also i n c e r t a i n spots i n t h e t i m o t h y fields a n d p a s t u r e lands. I u 
w i n t e r - t i m e t h e g o v e r n o r a n d S t a t e l e g i s l a t u r e w e r e appea led to , mouey 
w a s p r o m p t l y a p p r o p r i a t e d a n d r e n d e r e d a v a i l a b l e i m m e d i a t e l y , and 
c o m p e t e n t persons a p p o i n t e d t o s u p e r i n t e n d o p e r a t i o n s , w h i c h were ex
ecu t ed i n e a r l y s p r i n g w i t h e n e r g y a n d c i r c u m s p e c t i o n . A t first the 
l a r g e r o f t h e a b a n d o n e d s t u b b l e - f i e l d s i n t h e i m m e d i a t e v i c i n i t y o f cul
t i v a t e d fields were p l o w e d , a n d t h e n t h e w o r s t i n f e s t e d places i n the 
t i m o t h y fields a n d pas tu res . T h e w h o l e a rea t h u s p l o w e d i n th i s sin
g l e c o u n t y , a t t h e expense o f t h e S t a t e , e m b r a c e d no less t h a n 6,361 
acres. T h e f a r m e r s i n t h e m e a n t i m e p l o w e d t h e fields i n t e n d e d fo r the 
use o f c o r n , a n d l a r g e l y assis ted t h e S t a t e a u t h o r i t i e s i n p l o w i n g at 
t h e i r o w n expense t h e s m a l l e r fields w h i c h w e r e asce r t a ined t o contain 
a dange rous n u m b e r o f eggs. 

T h e success o f t h i s o p e r a t i o n was c o m p l e t e . N o t a s i n g l e grasshopper 
e g g h a t c h e d on t h e p l o w e d fields w h e r e v e r t h e p l o w i n g was done care
f u l l y a n d t o a s u f f i c i e n t d e p t h . W h e n , i n t h e m o n t h o f M a y , the grass
h o p p e r s h a t c h e d o n t h e t i m o t h y fields,.the f a r m e r s , k n o w i n g t h a t there 
was n o w n o d a n g e r o f a n i n v a s i o n o f g ra s shoppe r s f r o m t h e neglected 
o r a b a n d o n e d fields i n t h e i r v i c i n i t y , w i l l i n g l y set t o w o r k t o assist the 
a u t h o r i t i e s i n t h e w a r f a r e a g a i n s t t h e y o u n g locus t s . A l a rge number 
o f " h o p p e r d o z e r s " (coa l -o i l p a n s * ) , p r e v i o u s l y p r e p a r e d , were a t hand, 
a n d were o p e r a t e d o n a l a r g e scale. B u r n i n g s t u b b l e wherever practi
cable , a n d , i n one i n s t ance , a j u d i c i o u s use o f L o n d o n p u r p l e , was also 
r e s o r t e d t o . 

" A b o u t t h e m i d d l e o f J u n e , " says P r o f e s s o r L u g g e r , " i t became quite 
p l a i n t h a t t h e c r o p s were saved , a n d t h a t m o s t o f t h e locus t s had been 
k i l l e d . " 

T h i s g r a t i f y i n g r e s u l t w a s o b t a i n e d a t a c o m p a r a t i v e l y t r i f l i n g ex
pense, a n d w e c o n g r a t u l a t e P r o f e s s o r L u g g e r o n t h e success o f his 
e f f o r t s i n t h i s d i r e c t i o n . 

THE WEEPING-TREE MYSTERY. 

P r o f . H e r b e r t O s b o r n has c a l l e d o u r a t t e n t i o n t o a n a r t i c l e i n the 
D a l l a s (Texas) Morning News o f O c t o b e r 9, i n w h i c h a v e r y w e l l wr i t ten 

'First described and recommended in Riley's " The Locust Plague in the United 
States." 6 
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a n d h u m o r o u s accoun t i s g i v e n o f t h e s o l u t i o n b y t h e r e p o r t e r o f 
t h a t paper o f t h e m y s t e r y o f t h e so-cal led " w e e p i n g trees," r e p o r t s 
o f w h i c h f r o m G r a y s o n C o u n t y a n d o t h e r p a r t s o f Texas are s a id 
t p have " s e t t h e S t a t e a g o g w i t h v a r i o u s e x p l a n a t i o n s o f t h e phe
nomenon , r a n g i n g f r o m t h e s u p e r s t i t i o u s credence o f t h e super-
n a t u r a l l y i n c l i n e d t o t h e p o s i t i v e d e n i a l a n d d e r i s i v e l a u g h o f t h e con
s t i t u t i o n a l l y skep t i ca l . " T h e b r a v e r epor t e r , howeve r , u p o n t h e 
d i s c o v e r y o f one o f these r e m a r k a b l e trees i n D a l l a s , l a y i n g aside a l l 
s u p e r s t i t i o n , c l i m b e d courageous ly u p t h e t r u n k a n d d i scove red t h a t 
t h e tears were shed b y a m u l t i t u d e o f s m a l l insects " o f d a r k g reen 
co lo r w i t h g o l d u n d e r t h e w i n g s , w h i c h adhered to t h e b a r k a n d scam
pered abou t w h e n d i s t u r b e d , a n d f l e w a w a y w h e n pressed too c losely ." 
P r o f . G . W - C u r t i s , o f t h e Texas A g r i c u l t u r a l a n d M e c h a n i c a l Col lege , 
secured specimens a n d sent t h e m t o P ro fesso r O s b o r n , w h o recogn ized 
t h e m as t h e c o m m o n l i t t l e l ea f -hopper , Proconia (Oncometopia) undata, 
w h i c h we have r e f e r r e d t o i n p r e v i o u s w r i t i n g s a n d o n pages 53 a n d 54 o f 
v o l . 1 o f I N S E C T L I F E as o c c u r r i n g u p o n t h e O r a n g e i n F l o r i d a a n d u p o n 
c o t t o n - p l a n t s i n o the r S o u t h e r n States, a n d w h i c h we h a v e the re s t a t e d 
is r e m a r k a b l e f o r t h e d i s tance t o w h i c h i t e jects d r o p s o f honey-dew. 

W e f r e q u e n t l y me t w i t h t h i s species i n t h e co t ton- f i e lds i n t h e sum
m e r o f 1879, a n d n o t e d the e x t r a o r d i n a r y abundance o f t h e secre t ion . 
P ro fesso r C u r t i s i n h i s l e t t e r t o Professor O s b o r n s t a t ed t h a t i n D a l l a s 
t h e y m a d e t h e t ree presen t a dec ided appearance o f w e e p i n g q u i t e p ro
f u s e l y , t h e d r o p s b e i n g s m a l l b u t c o m i n g q u i t e t h i c k a n d f a s t . E a c h 
insec t w o u l d eject a d r o p a t i n t e r v a l s o f t w o seconds d u r i n g a p e r i o d o f 
severa l m i n u t e s , a n d w o u l d t h e n s top f o r a l i t t l e w h i l e . 

AN EARLY OCCURRENCE OF THE PERIODICAL CICADA. 

Dr. J. C. Eidpath, the historian, has very kindly sent me the follow
i n g e x t r a c t f r o m one o f the m a n y v a l u a b l e w o r k s c o n t a i n e d i n h i s p r i v a t e 
l i b r a r y . T h e w r i t e r h a d t h e S t a t e o f V i r g i n i a u n d e r c o n s i d e r a t i o n 
w h e n t h e e x c e r p t was w r i t t e n , a n d t h e r e f o r e i t i s q u i t e p r o b a b l e t h a t 
t h e t h i r d p r o d i g y was a n occurrence o f w h a t is n o w k n o w n as B r o o d 
V I I I o f Cicada septendecim.—F. M . W E B S T E R . 

[Stedman's Library of American Literature, Volume I , pages 462, 463. Excerpt from the writings of 
T. M., supposed to have been Thomas Matthews, son of Samuel Matthews, governor of Virginia. 
Written in 1705. ] 
About the year 1675 appeared three prodigies i n that country, which, from the 

attending disasters, were looked upon as ominous presages. 
The one was a large comet every evening for a week or more at southwest, th i r ty-

five degrees high, streaming like a horse-tail westwards un t i l i t reached almost the 
horizon, and setting towards the northwest. 

Another was flights of pigeons, in breadth nigh a quarter of the mid-hemisphere, and 
of their length was no visible end; whose weights break down the limbs of large 
trees whereon these rested at nights, of which the fowlers shot abundance and eat 
them; this sight put the old planters under the more portentous apprehensions, be
cause the like was seen, as they said, in the year 1640, when the Indians committed the 
last massacre, but not after ua t i l that present year, 1675. 
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The third strange appearance was swarms of flies ahoitt an inch long and big as the top of 
a man's little finger, rising out of spigot holes in the earth, which <at the new-sprouted leaves 
from the tops of the trees ivithout other harm, and in a month left its. 

LAPHRIA CANIS W i l l . : A CORRECTION'. 

O n pa.se 43 o f t h e p re sen t v o l u m e o f I N S E C T L I F E t h e statement is 
made t h a t Laphria canis W i l l , was v e r y a b u n d a n t i n M i c h i g a n i n May, 
1886. T h e w r i t e r has since f e l t t h a t t h i s s t a t e m e n t a d m i t t e d o f doubt, 
as t h e h a b i t s o f t h e fly t h e r e de sc r ibed are u n q u e s t i o n a b l y those of 
Bibio albipennis, w h i c h was, i n a l l p r o b a b i l i t y , t h e species under obser 
v a t i o n . T h e spec imen o f Laphria canis w h i c h I sent t o D r . Wil l i s ton 
f o r d e t e r m i n a t i o n was t a k e n some m o n t h s a f t e r w a r d f r o m among alco
h o l i c specimens o f flies, a n d b e l i e v e d a t t h e t i m e t o be one o f the indi
v i d u a l s t h a t h a d been so n u m e r o u s i n t h e s p r i n g , b u t i n t h i s I fear that 
I was dece ived . Laphria canis s h o u l d , o f course, be r ecorded fo r Michi
gan , on t h e a u t h o r i t y o f one spec imen o f u n c e r t a i n d a t e o f capture, de-
t e r m i n e d b y D r . W i l l i s t o n . — T . T O W N S E N D . 

ENTOMOLOGICAL SOCIETY OF WASHINGTON. 

October 3, 1889.—Fifty-fifth regular meeting. Prof. James Fletcher, Entomologist 
to the Dominion of Canada, was elected a corresponding member of the society. 

Dr. Fox made some remarks on " Malformations i n Spiders," exhibiting two speci-
mens (Epeira sclopetaria $, and Dictyna sp. 9 ), in which one or more of the eyes were ab
sent. He also exhibited a table showing the relative position of the eyes as normally 
found in different families of spiders. The subject was further discussed by Dr. Marx. 

Mr. Schwarz then read a communication from Dr. G. H . Horn on the food-habits 
of a rare Cerambycid beetle (Ccenopoeus palmeri), which lives i n its early stages in the 
stems of Opuntia bernardina. These food-habits are the more remarkable from the 
fact that a l l the other known species of this group (Acanthocinini) l ive beneath the 
bark of dying or dead trees. Mr. Schwarz also read a no*e on the peculiar flight of 
a specimen of the f lying locust, Dissosteira Carolina, while observed to be pursued by 
an Euglish sparrow, its f l ight , iu (.scaping the bird's attacks, veering directly up or 
down, but never to one side; and presented for record an observation on Chalyiion 
cceruleum, a blue wasp, which in catching the spiders that form its prey, pretends to 
be caught in their webs and easily captures them when they appear. These papers 
were discussed by Dr. Marx and Mr. Ashmead. 

Mr. Townsend read a paper on so ne interesting flies f rom Virginia , noticing and 
exhibiting specimens of: Holcocephala abdominalis, to Say's description of which he 
made some additions; four species of Trichopoda (T. radiata Loew, T. ? hirtipes F., 
ciliata F., and T. sp.), two of which have not been recorded for this locality; and 
Palloptn-a superba Loew, w i t h some notes ou its habits. 

Dr. Marx read by t i t l e a revision of Hentz's Spiders of North America. The meet
ing then adjourned. 

W M . H . F O X , M. D., 
Recording Secretary 
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S P E C I A L NOTES. 

The Official Association of Economic Entomologists.—We devote consid
erable space i n t h i s n u m b e r t o t h e o f f i c i a l m i n u t e s o f t h e first a n n u a l 
m e e t i n g o f t h i s associa t ion, w h i c h was h e l d N o v e m b e r 12, 13, a n d 14 
i n t h i s c i t y , as a n n o u n c e d i n V o l . I I , N o . 4. T h e m e e t i n g was v e r y suc
cessful , b o t h i n p o i n t o f a t t endance a n d i n the cha rac te r o f the discus
sions a n d t h e papers read , a n d i t was espec ia l ly g r a t i f y i n g t o h a v e so 
m a n y w h o were n o t i n a t t endance a p p l y f o r a c t i v e a n d associate m e m 
be r sh ip . T h e genera l s en t imen t , as expressed i n d i scus s ing such ques
t i o n s as t h a t o f co ope ra t i on , seemed to be t h a t t h e associat ion s h o u l d 
r e t a i n t h e b roade r cha rac te r o r i g i n a l l y des igned , w h i c h w o u l d i n c l u d e 
i n i t s m e m b e r s h i p o the rs engaged o r i n t e r e s t ed i n economic en tomol 
o g y w h o are n o t necessar i ly connec ted o f f i c i a l l y w i t h a g r i c u l t u r a l col 
leges o r e x p e r i m e n t s t a t ions , t h o u g h i t is v e r y e v i d e n t t h a t t h e more 
a c t i v e members w i l l cons i s t o f those o f f i c i a l l y e m p l o y e d i n one w a y o r 
another . I n v i e w o f t h e s imu l t aneous m e e t i n g i n t h e same m u s e u m 
b u i l d i n g o f t h e A s s o c i a t i o n o f A g r i c u l t u r a l Colleges a n d E x p e r i m e n t 
S ta t ions , t h e ques t ion o f h o w t h e e n t o m o l o g i c a l o r g a n i z a t i o n c o u l d best 
co-operate w i t h t h e o t h e r was one o f t h e m o s t i n t e r e s t i n g , a n d one 
w h i c h i t seemed a t first d i f f i c u l t t o so lve . T h e f a c t t h a t t h e Assoc ia 
t i o n o f Colleges a n d E x p e r i m e n t S t a t i o n s dec ided to o rgan ize c o m m i t 
tees i n d i f f e r e n t spec ia l t ies—one b e i n g i n e n t o m o l o g y — t o a c e r t a i n ex
t e n t l i m i t e d t h e co-opera t ion , a n d a t t h e same t i m e f a c i l i t a t e d i t , s ince 
said com m i t t e e , w o r k i n g w i t h a s i m i l a r c o m m i t t e e f r o m t h e en tomolog 
i c a l associa t ion, w i l l be ab le t o p e r f e c t p l ans o f co-opera t ion a n d h e l p 
t o c a r r y t h e m ou t . 

Studies i n E m b r y o l o g y . - W e h a v e j u s t r ece ived f r o m t h e a u t h o r a v a l u 
able c o n t r i b u t i o n t o o u r k n o w l e d g e o f t h e e m b r y o l o g y o f insects i n a 
paper b y W i l l i a m M . W h e e l e r , c u r a t o r o f t h e p u b l i c m u s e u m , M i l w a u 
kee, W i s . , e n t i t l e d " T h e E m b r y o l o g y o f Blatta germanica a n d Doryphora 
decemlineata" r e p r i n t e d f r o m t h e Journal of Morphology, V o l I I I N o 2 
Sep tember , 1889. ' ' ' 

163 
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A f t e r d e s c r i b i n g h i s m e t h o d o f w o r k a n d t h e m a n n e r i n w h i c h the 
eggs a n d o t h e r m a t e r i a l were p r e p a r e d f o r s t u d y , t h e a u t h o r discusses 
t h e f o r m a t i o n o f t h e eggs i n t h e o v a r i e s ; o v i p o s i t i o n a n d the subse
q u e n t d e v e l o p m e n t o f t h e e m b r y o , i n c l u d i n g a d i scuss ion o f t h e forma
t i o n o f g e r m l aye r s a n d e m b r y o n i c envelopes, t o g e t h e r w i t h a descrip
t i o n o f t h e e x t e r n a l change i n t h e e m b r y o o f Blatta a n d t h e subsequent 
s tages i n t h e e v o l u t i o n o f t h e e m b r y o i n Doryphora. 

T h e a u t h o r concludes w i t h a l i s t o f t h e a u t h o r i t i e s r e f e r r e d to i n the 
course o f h i s w o r k . T h e a r t i c l e covers 92 pages a n d is i l l u s t r a t e d w i t h 
16 t e x t figures a n d 7 l a r g e l i t h o g r a p h i c p la tes . 

W i l l o w and Poplar Insects .—In B u l l e t i n N o . 9 o f t h e A g r i c u l t u r a l Ex
p e r i m e n t S t a t i o n o f t h e U n i v e r s i t y o f M i n n e s o t a , t h e first po r t i on of 
w h i c h con t a in s a c o n s i d e r a t i o n o f R u s s i a n w i l l o w s a n d pop la r s , we find 
some s ix t een pages b y P r o f . O. L u g g e r , t r e a t i n g o f insects affecting 
p o p l a r s a n d w i l l o w s . H e descr ibes a t some l i t t l e l e n g t h , w i t h figures, 
Cimbex americana, Nematus ventralis, Lina scripta, L. tremulae, L. lap-

ponica, Saperda calcarata, S. concolor, Vanessa antiopa, Ryphantria cunea, 
Acronycta lepusculina, Platysamia cecropia, a n d Telea polyphemns. The 
a r t i c l e s are b r i e f a n d p o p u l a r , a n d c o n t a i n f o r t h e mos t p a r t restatements 
o f w e l l - k n o w n f a c t s ; b u t t h e a u t h o r m e n t i o n s t h a t Cimbex americana is 
a t t a c k e d b y a T a c h i n i d f l y i n M i n n e s o t a . T h e w o r k o f the Poplar 
Girdler (Saperda concolor) is f o r t h e first t i m e i l l u s t r a t e d , a n d a number of 
d i f f e r e n t species o f p a r a s i t i c I chn eumon idse are r e p o r t e d t o have been 
b r e d f r o m i t . Acronycta populi, R i l e y , i s m a d e a s y n o n y m o f A. lepus
culina, Guenee , f o l l o w i n g G r o t e ; b u t t h i s is a n e r ro r , t h e l a t t e r species, 
k n o w n to us , b e i n g d i f f e r e n t i n b o t h l a r v a a n d i m a g o , a n d occur r ing on 
t h e P a c i f i c coast . 

Anothe r I m p o r t a t i o n f r o m Europe.—Prof . J . H . C o m s t o c k , i n B u l l e t i n TSo. 
1 1 o f t h e A g r i c u l t u r a l E x p e r i m e n t S t a t i o n o f C o r n e l l U n i v e r s i t y , has 
g i v e n i n d e t a i l a n a c c o u n t o f t h e l i f e - h i s t o r y o f t h e w e l l - k n o w n Euro
p e a n C o r n S a w - f l y (Cephuspygmaeus), w h i c h , c u r i o u s l y enough , he finds 
v e r y a b u n d a n t l y i n w h e a t o n t h e u n i v e r s i t y f a r m . T h i s insect has not 
p r e v i o u s l y been r e c o r d e d i n t h i s c o u n t r y . P r o f e s s o r Coms tock finds 
t h a t t h e a d u l t s emerge e a r l y i n M a y , o v i p o s i t a b o u t t h e m i d d l e o f the 
m o n t h , a n d t h a t i n a v e r y s h o r t t i m e t h e larvse w o r k t h r o u g h nearly 
t h e e n t i r e l e n g t h o f t h e s t r a w , d e s c e n d i n g e a r l y i n J u l y t o the root. 
H e r e , a f t e r c u t t i n g t h e s t r a w n e a r l y t h r o u g h a n i n c h above the ground, 
t h e y s p i n s i l k e n cocoons a n d r e m a i n d o r m a n t u n t i l e a r l y t h e fo l lowing 
s p r i n g , w h e n t h e y c o m p l e t e t h e i r t r a n s f o r m a t i o n s . 

H e finds t h a t t h e i r presence i n t h e s t a l k reduces t h e abundance of the 
g r a i n l i t t l e , i f any , a n d t h a t t h e p r i n c i p a l d a m a g e i s t h e l o d g i n g o f the 
g r a i n . H e has f o u n d t h e species i n w h e a t a lone . H e has seen para-
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sites i n t w o cases, b u t has n o t been ab le t o secure g o o d specimens . H e 
t h i n k s t h a t t h e insect i s n o t c o n f i n e d t o t h e v i c i n i t y o f I t h a c a , b u t t h a t 
i t w i l l be f o u n d e lsewhere . E x p e r i m e n t s made t o a sce r t a in t h e a m o u n t 
o f damage b y w e i g h i n g t h e g r a i n f r o m t h e i n f e s t e d a n d t h e n o n - i n f e s t e d 
heads showed i n e v e r y case a dec ided super io r w e i g h t i n f a v o r o f t h e 
heads o f t h e i n f e s t e d s t a l k s . T h e e x p l a n a t i o n o f f e r e d — u n d o u b t e d l y t h e 
co r rec t one—is t h a t o v i p o s i t i o n t akes p lace e a r l y a n d t h a t o n l y t h e 
l a r g e s t s t a l k s are chosen. 

Professor Smith 's B u l l e t i n on the H o r n P l y . — I n b u l l e t i n N o . 62 o f t h e N e w 
Jersey A g r i c u l t u r a l E x p e r i m e n t S t a t i o n , P r o f . J . B . S m i t h summar i zes 
h is obse rva t ions o n t h e H o r n F l y (Hamiatobia serrata). W e no t i ce f r o m 
t h e da te t h a t t h e b u l l e t i n was s u b m i t t e d j u s t a b o u t t h e t i m e o u r a r t i c l e 
o n t h i s insec t i n N o . 4 o f I N S E C T L I F E appeared , a n d , as a r e s u l t , n e i t h e r 
o u r observa t ions no r o u r conclus ions are r e f e r r e d t o . P ro fes so r S m i t h 
has also succeeded i n t r a c i n g t h e l i f e h i s t o r y . H e secured eggs i n con
finement A u g u s t 6, f r o m w h i c h t h e imagos i ssued A u g u s t 20 a n d 22. 
T h e b u l k o f t h e b u l l e t i n is t a k e n u p w i t h ex t r ac t s f r o m e x t e n s i v e cor
respondence, a n d some fifteen pages m o r e w i t h d e s c r i p t i o n s o f t h e d i f 
f e r e n t states a n d w i t h a n a t o m i c a l de ta i l s accompan ied b y figures. H e 
suggests t h e use o f p las t e r i n s t e a d o f l i m e f o r t h e m a n u r e heap o n 
c h e m i c a l g r o u n d s a n d f o r t h e p r e s e r v a t i o n o f t h e f e r t i l i z i n g q u a l i t i e s o f 
t h e m a n u r e . H e f u r t h e r suggests t h a t , b y s e n d i n g a b o y t h r o u g h t h e 
pa s tu r e w i t h a shove l a n d w i t h i n s t r u c t i o n s t o t h o r o u g h l y sp read a l l c o w 
d r o p p i n g s so t h a t t h e y m a y r a p i d l y d r y ou t , t h e larvae a n d eggs w i l l be 
des t royed—a sugges t ion o f v a l u e o n l y i n d r y a n d s u n n y wea the r . H e 
e r roneous ly supposes t h a t t h e eggs are l a r g e l y l a i d a t n i g h t , w h i l e o u r 
l a t e s t obse rva t ions p r o v e p l a i n l y t h a t t h i s is n o t t h e case, a n d t h i s v i 
t ia tes t h e discuss ion o f remedies as a p p l i e d to t h e m a n u r e p i t o r t h e i n 
t e r i o r o f t h e s table w h e r e v e r c a t t l e are p a s t u r e d d u r i n g t h e d a y . 

Entomology at the Paris Exposi t ion.—The r e c o r d o f t h e f a c t t h a t t w o 
g r a n d pr izes f o r t h e CJnited States were a w a r d e d a t t h e P a r i s E x p o s i t i o n 
(one t o t h e D e p a r t m e n t o f A g r i c u l t u r e a n d one t o t h e E n t o m o l o g i s t ) i n 
class 76, w h i c h comprises u s e f u l a n d i n j u r i o u s insects , w i l l n o t be o u t o f 
p lace i n these pages. O n l y one o t h e r g r a n d p r i z e was a w a r d e d i n t h i s 
class, a n d t h a t was to J a p a n . T h i s e x c e p t i o n a l r e c o g n i t i o n o f o u r ex
h i b i t a t P a r i s is , cela va sans dire, g r a t i f y i n g , b u t n o t more so t h a n t h e 
f a c t t h a t t h e a g r i c u l t u r a l e x h i b i t , i n c l u d e d i n fifteen classes, r e c e i v e d 
seven g r a n d pr izes , f o r t y g o l d , s i x t y - e i g h t s i l v e r , a n d fifty-four b r o n z e 
medals , a n d t h i r t y - n i n e h o n o r a b l e m e n t i o n s . T h i s i s a r e l a t i v e l y l a r g e r 
percentage o f medals , t h a n was a w a r d e d t o t h e U n i t e d S ta tes i n t h e 
o the r seven ty one classes, a n d a v e r y m u c h l a r g e r pe rcen tage o f a w a r d s 
i n t h e a g r i c u l t u r a l g roups , as c o m p a r e d w i t h those o b t a i n e d b y t h e 
U n i t e d States , e i t he r a t the. P a r i s E x p o s i t i o n o f 1867 o r o f 1878. 
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T H E SO-CALLED M E D I T E R R A N E A N F L O U R M O T H . 

(Ephestia kiihniella Zeller.) 

FIG. 28.— Ephestia kiihniella: a, larva; 6, pupa; c, adult—enlarged; d, head and thoracic joints of 
larva; e, abdominal joints of same—still more enlarged; / , moth from side, resting; g, front wing, 
showing more important markings; h, venation of fore-wing; i, venation of hind-wing—somewhat 
enlarged (a, 6, c, and e, original; d, / , g, h, and i, after Snellen). 

This insect, which during tbe last few years has been doing so much 
d a m a g e i n m i l l s i n E n g l a n d , B e l g i u m , a n d G e r m a n y , has d u r i n g the 
p a s t s u m m e r a p p e a r e d i n d e s t r u c t i v e n u m b e r s o n t h i s con t i nen t . Dur
i n g A u g u s t t h e a t t e n t i o n o f M r . J ames F l e t c h e r , D o m i n i o n entomologist 
o f Canada , was c a l l e d t o a ser ious o u t b r e a k o f t h i s pes t i n a Canadian 
c i t y , * w h i c h has r e c e n t l y been w r i t t e n u p b y D r . P . H . B r y c e , secretary 
o f t h e p r o v i n c i a l b o a r d o f h e a l t h i n O n t a r i o , a n d i s sued i n pamphlet 
f o r m i n B u l l e t i n N o . 1 o f t h i s o r g a n i z a t i o n . W e p u b l i s h i n t h i s number, 
u n d e r t h e head o f " E x t r a c t s f r o m C o r r e s p o n d e n c e " a l e t t e r f r o m Mr. 
F l e t c h e r r e f e r r i n g to t h i s o u t b r e a k , w h i c h has sugges t ed t h e desirabil
i t y o f b r i n g i n g t o g e t h e r i n condensed f o r m a s u m m a r y o f the known 
f a c t s c o n c e r n i n g t h i s pest , a n d a f e w p o i n t s sugges t ed b y o u r notes and 
co l l ec t ions . 

I t w i l l be r e m e m b e r e d t h a t i n I N S E C T L I F E f o r M a r c h ( V o l . I , p . 315) 
w e p u b l i s h e d a l o n g l e t t e r f r o m M i s s O r m e r o d , i n w h i c h she described 
t h e d a m a g e done b y t h i s pes t i n E n g l a n d , a n d t h a t i n o u r r ep ly {be. 
cit.) w e s t a t e d t h a t t h e species does n o t occur i n t h e U n i t e d States. I n 
t h e h u r r y o f g e t t i n g r e a d y t o l eave f o r P a r i s w e a l l o w e d t h i s statement 
t o be made , n o t w i t h s t a n d i n g t h e f a c t t h a t w e h a d h a d i n t h e Nat ional 
M u s e u m c o l l e c t i o n f o r some t i m e spec imens o f a m o t h ind i s t ingu i shab le 
f r o m t h i s species f r o m A . W - L a t i m e r , o f E u f a u l a , A l a . O n r e f e r r i n g to 
o u r notes w e find a lso t h a t w e h a d seen spec imens f r o m N o r t h Carolina 
i n t h e co l l e c t i on o f M . R a g o n o t i n P a r i s . These f a c t s undoubtedly 
p r o v e t h e occurrence o f t h e insec t i n N o r t h A m e r i c a f o r a t least some 
years back . U p to t h e p re sen t t i m e t h e species seems t o have beeu 

* We omit the precie? lorjOi*17 
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ra re here, f o r e v e r y case o f ser ious d a m a g e t o g r a i n b y L e p i d o p t e r o u s 
larvse w h i c h has been c a r e f u l l y i n v e s t i g a t e d has s h o w n t h a t t h e a u t h o r 
o f t h e damage was e i t h e r t h e A n g o u m o i s M o t h (Gelechia cerealella), t h e 
G r a i n M o t h (Tinea granella) o r JEphestea interpunctella (=zece~Fitch), a 
congener ic insec t w h i c h was t r e a t e d b y D r . F i t c h u n d e r t h e c o m m o n 
name o f t h e " I n d i a n - m e a l M o t h . " 

A s w i l l be seen b y t h e f o l l o w i n g d i g e s t o f r ecen t E u r o p e a n w r i t i n g s 
en t h e sub jec t , t h e insec t i s supposed t o be o f A m e r i c a n o r i g i n , b u t ad 
m i t t i n g t h a t i t has been k n o w n f o r a f e w years i n A m e r i c a , a n d t h a t 
d u r i n g t h e s u m m e r o f 1889 i t made a d e s t r u c t i v e appearance i n C a n a d a , 
t h e p o i n t as t o i t s o r i g i n s t i l l r e m a i n s obscure . I t has, i n f a c t , r e a l l y 
been k n o w n l o n g e r i n E u r o p e t h a n i n A m e r i c a , a n d t h e first speci
mens f r o m w h i c h Professor Z e l l e r desc r ibed t h e species were r e a r e d i n 
G e r m a n y . I t seems t o be s i m p l y ano the r ins tance o f t h e e x t r e m e r ead i 
ness w i t h w h i c h Eu ropeans a t t r i b u t e a l l new pests t o t h i s c o u n t r y . 

T h a t t h e insec t i s w i t h us n o w , howeve r , i n d e s t r u c t i v e n u m b e r s , a n d 
t h a t i t is a pest o f n o sma l l m a g n i t u d e , canno t be d o u b t e d . T h e c o n d i t i o n 
o f a f f a i r s i n Canada , as s t a t ed b y M r . F l e t c h e r i n h is l e t t e r , is b y n o 
means exagge ra t ed . M r . H o w a r d was i n Canada t h e l a t t e r p a r t o f 
A u g u s t , a n d accompan ied M r . F l e t c h e r o n a t o u r o f i n spec t i on t o t h e 
w o r s t i n f e s t e d e s t ab l i shment , a n d t h e e n t i r e b u i l d i n g was c o m p l e t e l y 
o v e r r u n b y these creatures . H a r d l y a c r a c k o r a n a i l ho le was t o be f o u n d 

FIG. 29.— Ephestia kuhniella: a, cocoon from below, showing pupa through the thin silk attaching the 
cocoon to a beam; b, same, from above—enlarged (original). 

without the cocoons (Fig. 29), and every bit of flour or grain remaining 
was s p u n t o g e t h e r b y t h e i r webs. T h e m o t h s were s t i l l flying a b o u t i n 
n u m b e r s , a l t h o u g h g r e a t e f f o r t s h a d a l r e a d y been made to d e s t r o y t h e m . 
T h e g o v e r n m e n t o f O n t a r i o made s t renuous e f f o r t s t o s t a m p o u t t h e 
pest , as can be seen f r o m t h e b u l l e t i n a l r e a d y m e n t i o n e d . T h e ma
c h i n e r y was t a k e n d o w n a n d s t eamed , t h e w a l l s were sc raped d o w n , 
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a n d t h e e l e v a t o r spou t s a n d loose w o o d e n w o r k , t o g e t h e r w i t h pipes, 
bags , a n d q u a n t i t i e s o f s t o c k were b u r n e d u p ; be l t s , cups , a n d cloth 
bags w e r e b o i l e d a n d t h e w h o l e p lace was sub j ec t ed t o s u l p h u r fumes. 
E v e r y i n c h o f space a b o u t t h e m a c h i n e r y was sub jec t ed t o the name of 
a kerosene t o r c h . F o r a l o n g t i m e be fo re t h i s energe t i c t r e a t m e n t was 
c o m m e n c e d ( f o r t h e pes t was n o t i c e d as e a r l y as M a r c h ) t h e moths were 
flying f r e e l y a b o u t t h e b u i l d i n g a n d h u n d r e d s m u s t have escaped 
t h r o u g h t h e open w i n d o w s t o en te r o t h e r m i l l s a n d feed-stores, and by 
d e p o s i t i n g t h e i r eggs c o m m e n c e d t h e r u i n o f o t h e r m i l l e r s a n d dealers. 

T h e insec t i n q u e s t i o n appears t o h a v e been first b r o u g h t t o the at
t e n t i o n o f a n e n t o m o l o g i s t i n 1877, w h e n t h e m o t h s a n d larvaB were 
sent t o P r o f . P . C. Z e l l e r f r o m a flour m i l l i n H a l l e a. S. Professor 
Z e l l e r desc r ibed t h e species i n t h e Stettiner EntomoiogischeZeitwtg for 
1879, p p . 466 -171 , n a m i n g i t a f t e r t h e g e n t l e m a n w h o s e n t h i m the first 
spec imen, K i i b n , a u d s t a t e d t h a t i n t h e m i l l i n w h i c h t h e y appeared 
A m e r i c a n w h e a t i s m u c h used . T h e flour is s p u n u p b y t h e larvae into 
a k i n d o f f e l t , a n d i n t h i s f e l t t h e y d w e l l i n s i l k e n tubes . T h e moth ap
pears i n t h e g rea te s t n u m b e r s i n M a y a n d J u n e , a n d a second genera
t i o n appears i n A u g u s t . P r o f e s s o r Z e l l e r h a d neve r seen i t before in 
a n y c o l l e c t i o n o f E u r o p e a n o r e x o t i c insec ts , b u t d i d n o t hesitate to 
s ta te t h a t i t came, i n a l l p r o b a b i l i t y , f r o m N o r t h A m e r i c a ; w h y , nobody 
k n o w s . P . C. T . Sne l l en , i n t h e Tijdschrift voor Entomologie f o r 1881, 
p p . X X t o X X I I o f t h e p roceed ings , has m e n t i o n e d Ze l l e r ' s paper. 

I n 1883, P ro fesso r Z e l l e r w r o t e t o us , u n d e r d a t e o f F e b r u a r y 20, as 

f o l l o w s : 
I send herewith Ephestia kuhniella in order to ascertain positively whether i t is really 

of North American origin. This predaceous domestic insect, the natural history of 
which is described in the Stettiner Zeitung, appears to have died out here at Grttu-
hof. * * 

P r e u d h o m m e de B o r r e , i n t h e Comptes Bendus de la Societi Entomok-
gique de Belgique, J u l y 5, 1884, g a v e a n a c c o u n t o f t h e i n j u r y done by 
t h i s i n sec t i n a nood le f a c t o r y i n B e l g i u m , w h e r e t h e insec t was sup
posed t o have been i n t r o d u c e d w i t h A m e r i c a n c o r n . V a r i o u s plans for 
d i s i n f e c t i n g t h e m i l l p r o v e d useless, t h e o n l y e f f e c t i v e r e m e d y being a 
t h o r o u g h c l e a n i n g . 

D r . F . K a r s c h i n the Entomologische Nachrichten f o r M a y , 1884, under 
the c a p t i o n " Ephestia kuhniella, Z e l l e r , E i n e N o r d A m e r i k a n i s c h e Phy-
c ide a m R h e i u , " r eco rds t h e appea rance o f t h i s m o t h a t severa l places 
a l o n g t h e L o w e r R h i n e . T h e spec imens b r e d b y h i m h a v e fore-wings 
o f a g lossy l e a d g r a y , whereas i n t h e t y p i c a l spec imens ra i sed b y Zeller 
t h e g r o u n d color i s p u r e y e l l o w o r n e a r l y b r o w n i s h . H e refers them 
u n q u e s t i o n a b l y , h o w e v e r , t o one species. H e h a d l o o k e d i n v a i n through 
A m e r i c a n l i t e r a t u r e f o r a n a c c o u n t o f t h i s m o t h . F i t c h ' s Tinea zea is 
t h e o n l y one t h a t approaches i t , b u t h i s d e s c r i p t i o n does n o t agree wi th 
Mhniella. D r . K a r s c h , never the less , t h o u g h t zea3 m i g h t p r o v e t o be a 
v a r i e t y of Mhniella. I n t h e same m o n t h ( M a y , 1884) M . M a u r i c e Girard, 
(Bulletin des Seances de la Societe Entomologique de France, p p . L X X I I I j 
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L X X I V ) r e a d a n o t e o n t h e ravages o f t h i s m o t h w h i c h h a d appea red i n 
enormous n u m b e r s i n a f l o u r m i l l a t L o d e l i n s a r t e , B e l g i u m . H e a d d e d 
a sho r t d e s c r i p t i o n o f t h e m o t h a n d l a r v a . M . E . E a g o n o t s t a t e d i n t h e 
discussion o f t h i s no te o f M . G i r a r d t h a t t h e in sec t h a d been first n o t i c e d 
i n E u r o p e i n 1879 b y Z e l l e r , a n d was supposed t o h a v e been i m p o r t e d 
w i t h A m e r i c a n f l o u r . E a g o n o t h i m s e l f h a d specimens c o m i n g f r o m 
N o r t h C a r o l i n a , M e x i c o , a n d C h i l i . 

I n an e d i t o r i a l no te i n t h e Entomologische Nachrichten f o r 1885, p p . 
46 ,47 , m e n t i o n i s made o f r e p o r t s o f t h e appearance o f t h i s i n sec t i n 
m i l l s near B r e m w o r d e . T h e insec t m u l t i p l i e s w i t h i n c r e d i b l e r a p i d i t y . 
T h e a p p l i c a t i o n o f b i s u l p h i d e o f ca rbon a n d t h e b u r n i n g o f s u l p h u r were 
useless. A l l t h a t c o u l d be ddne was t o s top t h e m i l l a n d t h o r o u g h l y 
c lean o u t t h e p ipes a n d screens. I t i s p o s i t i v e l y asser ted i n t h i s n o t e 
t h a t i n t h i s l o c a l i t y i t h a d been ascer ta ined t h a t t h e insec t was i n t r o 
duced w i t h A m e r i c a n w h e a t . I n ano the r e d i t o r i a l n o t e i n t h e same 
pe r iod i ca l f o r t h e same yea r (pp . 239, 240) a r e v i e w is g i v e n o f a com
m u n i c a t i o n b y P r o f . H . L a n d o i s t o t h e Braunschweiger Tageblatt,in w h i c h 
i t i s s t a t e d t h a t t h i s pest is b y f a r t h e mos t a n n o y i n g a n d d a n g e r o u s 
o f a l l t h e insects a f f e c t i n g w h e a t o r flour. M o v i n g a n d a i r i n g t h e w h e a t 
is sa id t o h a v e no e f fec t aga ins t t h i s species, w h i c h is f o n d o f a d r a f t . 
Count less n u m b e r s o f webs were f o u n d i n a p i p e t h r o u g h w h i c h t b e 
flour was l i f t e d b y a i r pressure. F o r m a n y days t h e y w e r e f o r c e d t o 
s h u t d o w n i n o rde r t o c l ean t h e p ipes a n d screens. T h e larvae p r e f e r 
a b l y g n a w e d t h e fine m i l l e r ' s gauze . A n a n a t o m i c a l e x a m i n a t i o n 
showed t h e n u m b e r o f eggs i n a s ing le f e m a l e t o be 678. 

P r o f . P . C. T . Sne l l en i n t h e Tijdschrift voor Entomologie, V o l . 28 ,1885 , 
p p . 237-251, g ives q u i t e an e x t e n d e d a r t i c l e o n t h i s insect , w h i c h i s i l l u s 
t r a t e d w i t h P l a t e 8, i n a l l t h e d i f f e r e n t stages a n d i n colors . T h e figures 
were d r a w n b y P r o f . D r . J . V a n L e e u w e n , j r . T h e a u t h o r s ta tes t h a t 
the m a i n ob jec t o f h i s a r t i c l e i s t o i n t r o d u c e t h e i l l u s t r a t i o n , as i t i s 
made u p c h i e f l y o f a s u m m a r y o f Ze l l e r ' s a r t i c l e a l r e a d y r e f e r r e d t o . H e 
makes some r e m a r k s o n t h e co lo r o f t h e larvae i n c o r r e c t i o n o f Z e l l e r , 
g ives a sho r t account o f t h e mode o f p u p a t i o n , a n d a c a r e f u l d e s c r i p t i o n 
o f t h e pupa . T h e b u l k o f t h e a r t i c l e , howeve r , i s t a k e n u p w i t h a com
par i son o f Mhniella w i t h o t h e r E u r o p e a n species o f Ephestia. 

There f o l l o w n o w five a r t i c les p u b l i s h e d i n E n g l i s h p e r i o d i c a l s , t w o 
b y W . T h o m p s o n , one b y J . W . T u t t , one b y C h a r l e s G . B a r r e t t , a n d 
one b y S i d n e y K l e i n . M r . T h o m p s o n , o n pages 66 a n d 139 o f The En
tomologist, V o l . 20 ,1887 , records t h e b r e e d i n g , d u r i n g N o v e m b e r a n d 
December , o f specimens o f t h i s insec t f o u n d f e e d i n g o n rice-cones. M r . 
T u t t , on page 212 (loc. ext.), records t h e b r e e d i n g o f larvae f o u n d f e e d i n g 
o n flour i n a ca rgo a t t h e L o n d o n docks , g i v i n g a s h o r t a c c o u n t o f t h e 
f e e d i n g hab i t s . M r . B a r r e t t , o n p p . 255-256 o f The Entomologist's 
Monthly Magazine, V o l . 23, A p r i l , 1887, s u m m a r i z e s Ze l l e r ' s o b s e r v a t i o n s , 
a n d refers t o M r . Thompson ' s exper ience . M r . K l e i n ' s a r t i c l e is p u b -
l i s h e d m t h e TransacUons of the Entomological Society of London, 1887, 



1 7 0 

m o n t h l y p roceed ings , p p . L I I t o L I V H i s o b s e r v a t i o n s were made 
f r o m M a y t o Sep tember , 1887, o n a n immense c o l o n y o f larvae which 
h a d o v e r - r u n some l a r g e warehouses i n t h e east e n d o f L o n d o n . Fumi
g a t i n g w i t h s u l p h u r a n d h o t - l i m i n g t h e floors, c e i l i n g s , a n d wal ls for 
s eve ra l days d i d n o t p r e v e n t t h e i r spread . T h e flour was mingled 
w i t h s i l k t h r e a d s so as t o be useless. T h e eggs appeared to be l a id on 
t o p o f t h e sacks, a n d h a t c h e d w i t h i n a f e w days . T h e larvae burrowed 
t h r o u g h t h e s a c k i n g , s p i n n i n g l o n g ga l le r ies t h r o u g h t h e flour, gener
a l l y n o t p e n e t r a t i n g t o a g r ea t e r d e p t h t h a n t h r e e inches. W h e n f u l l 
g r o w n t h e y leave t h e flour, c r a w l t o t h e floor a n d u p t h e w a l l , and spin 
t h e i r c o m p a c t cocoons a t t h e a n g l e o f t h e w a l l w i t h t h e roof . They are 
d i f f i c u l t t o keep i n b r e e d i n g cages o n a c c o u n t o f t h i s m i g r a t o r y habit 
w h e n f u l l g r o w n , a n d because t h e y escape t h r o u g h t h e smal les t orifices. 
C h i c k e n s were i n t r o d u c e d i n t o t h e warehouse a n d g o r g e d themselves 
w i t h t h e larvae. A s m a l l i c h n e u m o n fly d e s t r o y e d the pes t b y September. 

T h e p r i n c i p a l E n g l i s h a r t i c l e , h o w e v e r , i s b y M i s s O r m e r o d . I n her 
t w e l f t h r e p o r t , f o r 1889, she r e v i e w s t h e p r e v i o u s accounts o f the pest in 
E n g l a n d a n d r e f e r s t o a n e w case i n t h e n o r t h o f E n g l a n d , where they 
m a d e t h e i r appearance i n 1888. T h e larvae e n t e r e d t h e spouts and ma
c h i n e r y , d e s t r o y i n g t h e s i l k s , a n d s t o p p e d t b e flow o f flour t h rough the 
spouts b y t h e i r webs . Remed ie s were t r i e d as f o l l o w s : T h e m i l l was 
s t o p p e d f o r a week , t h e m a c h i n e r y was t h o r o u g h l y c leaned, ho t steam 
was r u n i n t o t h e mach ines a n d a l l t h r o u g h t h e m i l l . T h e walls 'and 
floors w e r e w h i t e w a s h e d w i t h f r e s h l y s l a c k e d l i m e a n d paraff ine (the 
E n g l i s h t e r m f o r w h a t w e c a l l kerosene i n t h i s c o u n t r y ) , a n d a l l moths 
t h a t were seen w e r e c a p t u r e d a u d k i l l e d . T h i s he ro ic t r e a t m e n t failed 
t o d e s t r o y t h e pest . I t was supposed t h a t t h i s n o r t h o f E n g l a n d case 
was due t o t h e i m p o r t a t i o n o f eggs a n d y o u n g larvae i n r e t u r n e d empty 
sacks f r o m L o n d o n . M i s s O r m e r o d t h i n k s t h a t t h e insect came to 
E n g l a n d f r o m E u r o p e o r t h e E a s t r a t h e r t h a n f r o m A m e r i c a , although 
t h e sole reason w h i c h she g ives f o r t h i s s u p p o s i t i o n i s t h e f a c t t ha t the 
name o f the m o t h does n o t occu r i n G r o t e ' s c h e c k l i s t o f t h e moths of 
N o r t h A m e r i c a i n 1882. 

D r . B r y c e ' s b u l l e t i n , e l sewhere r e f e r r e d to , a n d q u o t e d by Mr. 
F l e t c h e r , we w i l l n o t m e n t i o n i n d e t a i l . I t i s p r e p a r e d w i t h care, but 
t h e figures c o u l d n o t w e l l be p o o r e r o r m o r e charac te r less . 

O u r o w n s tud ies o f kuhniella h a v e beeu m a d e u p o n m a t e r i a l brought 
us b y P ro fes so r P a n t o n , o f t h e G u e l p h A g r i c u l t u r a l Co l l ege , las t sum
m e r ; o thers i n t h e N a t i o n a l M u s e u m c o l l e c t i o n , w h i c h contains the 
r u b b e d spec imen f r o m E u f a l a , A l a . , five f r o m E u r o p e f r o m M . Eagonot, 
a n d o the r s r ece ived f r o m Z e l l e r i n 1883. 

Ephestia interpunctella w e h a v e b r e d u p o n a n u m b e r o f occasions. We 
first r a i s ed i t u p o n w h e a t a t S t . L o u i s , i n O c t o b e r , 1870. L a r v ® have 
been sent t o us f r o m a meal -sack a t B o y l s t o n , M a s s . ; w e have reared 
i t f r o m c o r n f r o m G u a t e m a l a ; larvae a n d m o t h s w e r e r ece ived f r o m a 
firm o f m a n u f a c t u r i n g chemis t s f r o m D e t r o i t , M i c h . , w h o h a d found 
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t h e m c r a w l i n g a b o u t o v e r sacks c o n t a i n i n g roo t s o f d a n d e l i o n — m o t h s , 
i n f a c t , b e i n g f o u n d i n t h e bags ; w e f o u n d n u m e r o u s larvae i n f e s t i n g 
whea t i n t h e A t l a n t a E x p o s i t i o n b u i l d i n g i n 1884 ; l a r g e n u m b e r s o f 
larvae were also f o u n d i n a j a r c o n t a i n i n g C h i c k a s a w p l u m s a t t h e 
same e x p o s i t i o n ; larvae were r ece ived f r o m R i p l e y , M i s s . , o n t w o occa
sions i n 1885, some o f w h i c h w e r e sa id t o h a v e been f o u n d f e e d i n g o n 
s u g a r i n b a r r e l s ; o n e spec imen was b r e d f r o m d r y O p u n t i a f r o m T e x a s ; 
larvae were rece ived f r o m D e t r o i t , f o u n d a m o n g o l d b o o k s ; larvae 
o f a l l sizes were f o u n d i n f e s t i n g Pecan n u t s i n St . L o u i s , i n Sep tember , 
18 72; m o t h s were b r e d b y D r . A . W . H o f m e i s t e r i n I o w a f r o m C inna 
m o n b a r k ; m o t h s w e r e b r e d f r o m E n g l i s h w a l n u t s i n St . L o u i s i n 1876, 
a n d t h e species i n a l l states was f o u n d 
a b u n d a n t l y i n a w h e a t warehouse i n A l e x 
a n d r i a , V a . , in»1883. M o r e o v e r , i n 1873, a t 
S t . L o u i s , one o f these m o t h s was b r e d 
f r o m o l d woo len s t u f f i n c o m p a n y w i t h 
Tineola biselliella, b u t t he re is some d o u b t 
eonnec ted w i t h t h i s case. 

W e h a v e f i g u r e d t h e states o f interpunc-
tella ( F i g . 30) i n compar i son w i t h those o f 
kuhniella ( F i g . 28), i n o rde r t h a t b o t h m a y 
be r e a d i l y recognized . T h e e a r l y s tates 
a r e q u i t e s i m i l a r i n appearance, b u t t h e 
larvae m a y be d i s t i n g u i s h e d b y t h e f o l l o w 
i n g c h a r a c t e r s : 

T h e larvae o f kuhniella are more s lender a n d o f a more u n i f o r m d i a m 
e t e r t h a n those o f t h e o t h e r species. T h e a b d o m i n a l legs are l o n g e r , 
c y l i n d r i c a l , w i t h a c i r c u l a r f r i n g e o f hook l e t s a t t h e c r o w n . I n inter-
jpunctella t h e legs are shor t , con ica l , w i t h t h e f r i n g e o f h o o k l e t s a t t h e 
c r o w n o v a l . A l l p i l i f e r o u s w a r t s i n kuhniella, m o s t o f w h i c h a re r a t h e r 
m i n u t e , are s t i l l r a t h e r p r o m i n e n t , r e a d i l y obse rved , a n d o f a b l a c k o r 
b r o w n color . Those mos t consp icuous are the. l a t e r a l ones, i n f r o n t o f 
t h e first s p i r a c l e ; t h e s u b d o r s a l one, each side o f t h e meso thorax^ 
a l m o s t comple t e ly e n c i r c l e d b y a n a r r o w b l a c k r i n g i n t e r r u p t e d o n l y a t 
i t s u p p e r m a r g i n ( F i g . 28d). I n interpunctella a l l t h e w a r t s , w h i l e pres
e n t , a re concolorous w i t h t h e r e s t o f t h e b o d y , a n d can be d i s t i n 
g u i s h e d o n l y w i t h g rea t d i f f i c u l t y . T h e su r face o f t h e b o d y o f kuhniella 
i s a l m o s t p e r f e c t l y s m o o t h , w h i l e t h a t o f interpunctella i s s o m e w h a t 
g r a n u l a t e . 

FIG. 30.—Ephestia interpunctella: a, 
larva; b, pupa; c, adult—enlarged; 
d, head and thoracic joints of larva— 
still more enlarged (original). 
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T H E OX W A R B L E . 

(Hypoderma bovis De Geer.) 

With each of the recent, and withal valuable, articles in the Farmers1 

Review* r e l a t i n g t o t h e above-named insec t , appea red t h e r u n n i n g head
l i n e , " T h e F i r s t I n v e s t i g a t i o n o f t h e S u b j e c t i n t h i s C o u n t r y , " and this 
r a t h e r b o a s t f u l a n n o u n c e m e n t was c o u p l e d w i t h c e r t a i n reflect ions on 
t h e s t u d y o f t h i s insec t b y e n t o m o l o g i s t s o f t h i s c o u n t r y , w h i c h were 
scarce ly j u s t i f i e d a n d a d d e d n o t h i n g t o t h e o the rwi se exce l len t results 
o b t a i n e d . W h i l e i t i s t r u e t h a t no c a r e f u l e s t ima te o f t h e amount of 
d a m a g e occasioned b y t h e f l y i n t h i s c o u n t r y h a d been previously 
made , a n d t h e d a t a r e l a t i n g t o t h i s phase o f t h e sub jec t is t h e most val
u a b l e o u t c o m e o f t h e w o r k o f t h e j o u r n a l r e f e r r e d t o , i t is also equally 
t r u e t h a t t h e l i f e - h i s t o r y a n d h a b i t s o f t h e fly, a n d t h e means against i t 
w h i c h t h e Farmers' Review r e commends t o i t s readers as o f most value, 
h a v e been f r e q u e n t l y g i v e n i n v a r i o u s a g r i c u l t u r a l a n d scient i f ic jour-

n a l s o f t h i s c o u n t r y . 
I n d e e d , t h e c h i e f cha rac t e r i s t i c s a n d h a b i t s o f t h i s c o m m o n cat t le pest, 

w h i c h occurs a l l o v e r t h e c i v i l i z e d w o r l d , h a v e been k n o w n , together 
w i t h some o f t h e means n o w recogn ized as o f t h e m o s t a v a i l against i t , 
f r o m t h e ea r l i e s t t imes . O n e o f t h e bes t accoun t s appeared nearly one 
h u n d r e d years ago i n t h e Transactions of the Linnwan Society of London, 
1796, V o l . I l l , page, 289 i n a p a p e r r e a d b y M r . B r a c y C l a r k , entitled 
" O b s e r v a t i o n s o n t h e G e n u s GSstrus," i n w h i c h t h e h a b i t s and means 
aga in s t t h e O x B o t w e r e d e t a i l e d p r a c t i c a l l y as t h e y are k n o w n to-day. 
V a l l i s n i e r i , R e a u m u r , G e o f f r o y , D e Geer p r i o r t o C l a r k , a n d Fallen, 
J o l y , B r a u e r a n d Sch ine r s u b s e q u e n t l y , h a v e each p u b l i s h e d careful 

obse rva t i ons . 
T h i s i n sec t has n o t a t t r a c t e d so m u c h a t t e n t i o n i n t h e U n i t e d States 

as i n E n g l a n d , espec ia l ly s ince M i s s O r m e r o d b e g a n t o inves t iga te and 
p u b l i s h u p o n t h e sub jec t . N o r i s i t s w o r k so i m p o r t a n t w i t h us as i t is 
i n E n g l a n d , o n accoun t o f t h e r e l a t i v e l y h i g h e r p r i c e o f c a t t l e and hides 
t he re . V e t i n o u r sc rap b o o k s w e h a v e a cons ide rab l e n u m b e r o f arti
cles c l i p p e d f r o m A m e r i c a n j o u r n a l s d u r i n g t h e pas t t w e n t y years, and 
i n J a n u a r y , 1877, w e p u b l i s h e d i n t h e Scientific American a n article on 
B o t s w h i c h was q u i t e w i d e l y q u o t e d , a n d w h i c h , w h i l e d e a l i n g w i t h bots 
i n gene ra l , gave b r i e f l y t h e h a b i t s , r avages , a n d means aga ins t H. bovis. 

W e m a y here r e p r o d u c e t h a t a r t i c l e as f a r as i t r e f e r s t o the insect 
u n d e r d i scuss ion , a n d a d d s u c h f u r t h e r d e t a i l s as m a y be necessary to 
a f u l l u n d e r s t a n d i n g o f t h e s u b j e c t : 

* * * Almost a l l cloven-footed animals, and many other herbivorous species, are 
infested w i t h bots. These are legless grubs which f a l l into three categories: (1) Gas-
tric^or those which are swallowed by the animal infested, and which l ive i n the stomach 
i n a " bath of chyle." (2) Cephalic, or those which crawl up the nostrils and inhahit 
the f ronta l sinuses. (3) Cutaneous, or those which dwell i n tumors just beneath 

* See INSECT L I F E , Vol . I I , No. 5 (Nov., 1889) pp. 156-158. 
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the skin. They are a l l the larvae or early states of two-winged flies (Diptera) belong
ing to the family CEstridse, characterized by having the mouth parts entirely obsolete, 
and popularly called gad-flies or bot-flies. # * I n the t h i r d k ind , the parent 
lays the egg on those parts of the body which can not well be reached by the mouth 
of the animal attacked, and the young grub, which soon hatches, burrows in the 
flesh, and subsists upon pus and the diseased matter which results from the wound 
inflicted, and the i r r i ta t ion is constantly kept up. The well-known wormal or ox 
hot (Hypoderma bovis), so common along the hacks of our cattle, and especially of 
yearlings and two-year-olds, and dreaded as much by the tanner as by the animal i n 
fested, is typical of this kind. Eesiding i n a fixed spot, we no longer find i n this 
species the strong hooks at the head, and the spines around the body are sparse and 
very minute, while the parts of the mouth are soft and fleshy. 

A l l bot-larvse breathe principally through two spiracles placed at the b lunt and 
squarely-docked end of the body, and in the ox bot these are very large, and com
pletely fill up the hole to the tumor in which the animal dwells. When ready to 
transform, i t backs out of its residence, drops, and burrows into the ground, and 
there, l ike the other species, contracts and undergoes its final change to the fly. The 
eggs of this ox bot are elliptic-ovoid, slightly compressed, and have at the base a 
five-ribbed cap on a stout stalk wi th which to strongly attach them to the skin of the 
animal. (See Fig. 33a.) 

The perfect insect (see Fig. 31) is something over one-half inch in 
l e n g t h , b l ack , banded w i t h y e l l o w , as i n 
d i c a t e d i n the f i g u r e , a n d is n o t u n l i k e 
a bee i n appearance. T h e flies issue 
d u r i n g t h e en t i r e summer , b u t are par
t i c u l a r l y a b u n d a n t d u r i n g the m o n t h s 
o f J u l y a n d A u g u s t . T h e i n d i v i d u a l l i f e 
o f each fly is , however , c o m p a r a t i v e l y 
b r i e f , n o t exceed ing a m o n t h . T h e t i m e 
Detween t h e depos i t i on o f t h e e g g a n d 
i t s h a t c h i n g has n o t been d e f i n i t e l y 
obse rved , b u t , f r o m w h a t i s k n o w n o f 
o t h e r species o f t h e f a m i l y , w i l l be 
f o u n d t o l a s t b u t a f e w days . D u r 

i n g the f a l l a n d w i n t e r m o n t h s t h e y o u n g larvae d e v e l o p v e r y s l o w l y ; 
b u t i n s p r i n g a n d e a r l y s u m m e r g r o w t h is m u c h m o r e r a p i d a n d t h e 
•characterist ic h a r d s w e l l i n g s w i t h c e n t r a l o p e n i n g , n o w l a r g e a n d p r o m 
i n e n t , e x u d i n g a y e l l o w i s h m a t t e r , m a y eas i ly be d i scove red . F i g . 336 

represents the f u l l - g r o w n l a r v a , t oge the r w i t h t h e fig
ures o f t h e ana l b r e a t h i n g pores, a l l e n l a r g e d . ( T h e 
l ines a t t h e s ide o f t h e l a r v a , p u p a r i u m , a n d e g g i n d i 
cate t h e i r n a t u r a l size.) 

O n escaping f r o m t h e b a c k o f t h e a n i m a l t h e l a r v a , 

t o S ^ r o t f e m l w h i c h i n t h e e a r l i e r s t a S e s is y e l l o w i s h w h i t e , i s o f a 
% from tbe front-en- g r a y co lor , w h i c h r a p i d l y d a r k e n s u n t i l i n t h e con-
larged (afterBrauer). traded p u p a r i u m t h e co lo r becomes v e r y d a r k b r o w n , 

a l m o s t b l a c k . T h e p u p a s ta te las ts a b o u t t h i r t y days , t h e t i m e depend
i n g somewha t u p o n t h e wea the r , a n d t h e p e r f e c t i n sec t escapes b y f o r f i n g 
o p e n a pecu l i a r s u b t r i a n g u l a r l i d a t t h e a n t e r i o r e x t r e m i t y o f t h e pupa -

FIG. 31.—Hypoderma bovis—enlarged 
(after Brauer). 
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r i u m , a f i g u r e o f w h i c h s h o w i n g t h e l i d d e t a c h e d w e reproduce f rom 
C l a r k ' s ea r l i e s t p a p e r (see F i g . 34). 

T h e f a c t s i n t h e l i f e - h i s t o r y above g i v e n a re f o r t h e most pa r t well 
u n d e r s t o o d , a n d the re has been l i t t l e d i f f e r e n c e o f o p i n i o n among au
t h o r i t i e s e x c e p t as r e l a t i n g t o t h e e x a c t m a n n e r o f t h e deposit ion of 
t h e egg . Those w h o be l i eve t h a t t h e eggs are t h r u s t i n t o o r beneath the 
s k i n express a b e l i e f a d m i t t e d l y n o t based u p o n obse rva t ion , and con
t r a r y t o a l l a n a l o g y . T h a t t h e r e s h o u l d be d i f f e r ences o f op in ion upon 
a ques t ion w h e r e o b s e r v a t i o n is so d i f f i c u l t i s , perhaps , n o t to be won
de red at . I t i s e x t r e m e l y d i f f i c u l t t o f o l l o w t h e movements o f the 
p a r e n t f l y o n a n a n i m a l r e n d e r e d rest less o r f r a n t i c b y her presence or 
he r a t t a c k s , a n d i t i s f u r t h e r q u i t e d i f f i c u l t t o d i scove r a s ingle egg con
cealed b y t h e h a i r o f t h e an ima l ' s back . T h e m a n n e r o f p l a c i n g the egg 
g i v e n b y us i n t h e a r t i c l e q u o t e d above is based o u exper ience w i t h war
b l e d c a t t l e i n I l l i n o i s f r o m 1860- '63, w h e n w e were i n t e r e s t ed d i rec t ly i n 
s tock r a i s i n g , h a d cha rge o f some t h r e e h u n d r e d head o f ca t t le , and had 
f r e q u e n t o p p o r t u n i t y t o e x a m i n e a n d s t u d y t h e g r u b s in situ and the 
h a b i t s o f t h e p e r f e c t insect . 

FIG. 33.—Hypoderma bovis: a, egg; 6, full-grown larva, ventral view; c, puparium, ventral view; d, 
newly hatched larva, side view; e, anal stigmata of larva—all enlarged (after Brauer). 

I t is a l o n g t i m e ago a n d w e m a d e no d e f i n i t e notes a t t h e t ime , but we 
be l i eve t h a t w e c a n t r u s t o u r r e c o l l e c t i o n . A n a l o g y , u n i t y o f h a b i t i n the 
f a m i l y , a n d s t r u c t u r e a l l c o n f i r m i t a n d a re a g a i n s t t h e b e l i e f i n insertion. 

A c a r e f u l s t u d y o f t h e s t r u c t u r e o f t h e e g g ( F i g . 33 a), w h i c h we have 
seen i n t h i s a n d i n a v e r y c lose ly a l l i e d species, 
t h e so-cal led H e e l - f l y (Hypoderma lineata), as 
w e l l as t b e d e s c r i p t i o n s a n d figures b y other 
a u t h o r s , s h o w t h a t t h e g r o o v e d a n d slightly 
ped i ce l ed e n l a r g e m e n t o f t h e e n d which is 
a t t a c h e d i s a d m i r a b l y a d a p t e d f o r being 
s t r o n g l y f a s t e n e d t o t h e s k i n a n d t o the base 
o f t h e h a i r s , a n d a l l o b s e r v a t i o n s t h a t have 
been r e c o r d e d p o i n t t o t h e f a c t t h a t the young 
l a r v a w o r k s i t s w a y d i r e c t l y f r o m t h e egg under 
t h e s k i n , as i s t h e case w i t h o t h e r parasitic 

FIG. 34.— Hypoderma bovis: a, 
pup^ium, from side; 6, same, 
from below, showing exit hole 
of adult; c, cap which splits off 
to allow the adult to issue—nat
ural size (after Clark). 
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D i p t e r a . T h e s t r u c t u r e o f t h e o v i p o s i t o r c l e a r l y exc ludes t h e poss i 
b i l i t y o f p u n c t u r e , f o r , t h o u g h h o r n y , i t has a b l u n t t r i f i d t i p , a n d is 
beset a t t h e e n d w i t h c e r t a i n m i n u t e h a i r s , a n d s t r u c t u r e o f t h i s char
acter i s a v e r y safe g u i d e t o h a b i t . F i g u r e 35 is d r a w n so as t o show 
the telescopic a n d ex t ens i l e n a t u r e o f t h i s o r g a n . 

T h e exc i t emen t , a m o u n t i n g o f t e n t o f r e n z y , w h i c h has been n o t i c e d 
i n ca t t l e w h e n t h e bo t - f l i e s are o v i p o s i t i n g , a n d w h i c h has p r o b a b l y l e d 
to the idea o f s t i n g i n g , r e su l t s f r o m t h e i n s t i n c t i v e d r e a d o f t h e f l y 
r a the r t h a n f r o m a n y r e a l p a i n , t h o u g h n o d o u b t t h e sec re t ion w h i c h so 
f i r m l y fas tens t h e eggs i s a c c o m p a n i e d b y an i r r i t a t i n g sensa t ion . T h i s 
w i l l account f o r m o s t o f t h e supposed cases o f s t i n g i n g , i n c l u d i n g t h e 
case o f the m a n - i n f e s t i n g bots . ( V i d e I N S E C T L I F E , V o l . I , p p . 76 a n d 
226.) I n the case o f t h e horse B o t - f l y o r t h e sheep B o t - f l y , w h e r e i t i s 
w e l l known, t h a t t h e eggs are n o t i n s e r t e d , t h e a n i m a l s e x h i b i t a s i m i l a r 
dread and nervousness. T h e f a c t t h a t t h e e g g has been obse rved p a r t l y 
ex t ruded f r o m t h e fly a b o u t t o o v i p o s i t a lso bears o n t h i s p o i n t . 

M r . B racy C l a r k , i n " A n A p p e n d i x o r S u p p l e m e n t t o a T r e a t i s e on 
the ( E s t r i and Cuterebrae o f V a r i o u s A n i m a l s " * (Traiisactions Linnaan 
Society, London, 1843, V o l . x i x , p p . 81 -94) , w h i c h t r ea t i se was b u t a n 
elaborat ion o f t h e paper a l r e a d y m e n t i o n e d b y us, a f t e r d e s c r i b i n g t h e 
pecul iar noise o f t h e p a r e n t fly w h i c h i s a p p a r e n t l y so f r i g h t f u l t o cat
t le , says: 

We may also fur ther observe that there can uot be any very painful affliction, as 
the fly has really no instrument f i t ted for such a purpose, the feminine ovipositor be
ing a mere tube, made of flexible materials, piece inserted in piece, exactly as in the 
common telescope. However, i t is possible on reaching the skin or cuticle of the 
beast, which is always highly sensitive in these hairy animals, that i t might produce 
a degree of uneasy t ickl ing, which, added to the noise, and perhaps an instinctive 
fear, always impressed upon them, is altogether sufficient for the extraordinary alarm 
we see. 

F . B r a u e r , i n h i s Monographic der (Estriden 
(1863), w h i l e s t a t i n g t h a t t h e m a n n e r o f p l a c i n g 
t h e egg is s t i l l obscure, does n o t t h i n k t h a t t h e 
egg is inse r t ed i n t o t h e h ide . H e has f o u n d also 
w h a t he supposed t o be t h e n e w l y h a t c h e d l a r v a 
i n t h e first l ayers o f t h e s k i n near t h e e x t e r i o r 
surface. 

M i s s O r m e r o d was a t first s t r o n g l y i n c l i n e d t o 
bel ieve t h a t t h e eggs are depos i ted b e l o w the 
s k i n , b u t i n her l a t e s t p a m p h l e t on t h e sub jec t 
she says t h a t the e g g is p r o b a b l y depos i t ed on 
the surface, a n d t h a t t h e n e w l y ha t ched m a g g o t 
makes i t s w a y t h r o u g h t h e s k i n b y means o f t h e 
sharp , c u t t i n g hooks c l o t h i n g i t s b o d y sur face . 
I n s u p p o r t o f t h i s she s a y s : 

Fi«. 35. — Hypoderma bovii, 
ovipositor of female: o, 
from side; b, lip, from be
low—enlarged (origin*). 

*An essay on the Bots of horses and other animals, London, 1815. 
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That the jagged-sided channel (not smooth-sided as i t would be i f pierced by an 
egg-laying tube) leads in a slanting or straight or curved direction from a li t t le open
ing at the bottom; * * * also I have found the tunnel partly cut down from the 
outside, and I have found a small, soft body in i t . 

T h e i n j u r y occas ioned b y t h e presence o f these g r u b s t o hides and 
t h e d i m i n i s h e d q u a n t i t y a n d i n f e r i o r q u a l i t y o f t h e bee f a n d d a i r y prod
uc t s were pe rhaps s u f f i c i e n t l y i n d i c a t e d i n o u r notes o n t h i s subject in 
t h e l a s t n u m b e r o f I N S E C T L I F E . 

T h e v a l u e o f t h e a p p l i c a t i o n o f v a r i o u s o i l s b o t h t o p r e v e n t the ovi
p o s i t i o n o f t h e fly, a n d espec ia l ly t o des t roy t h e larvae, has been long 
k n o w n ; a n d , as ide f r o m t h e d i s c o v e r y t h a t c e r t a i n substances are more 
e f f e c t i v e t h a n o the r s , l i t t l e has been added t o o u r k n o w l e d g e o f reme
dies o f l a t e years . C l a r k , i n t h e a r t i c l e s a l r e a d y c i t e d , f u l l y indicates 
t h e g o o d o f such a p p l i c a t i o n s , a n d s tates t h a t P l i n y , w h o was acquainted 
w i t h these flies, " has r e c o m m e n d e d f o r p r o t e c t i n g an ima l s f r o m their 
a t t a c k s to a n n o i n t t h e m w i t h f a t s a n d o i l s . " 

I n o u r a r t i c l e , w h i c h w e h a v e a l r e a d y q u o t e d a t l e n g t h , the use of 
'kerosene was p a r t i c u l a r l y r e c o m m e n d e d t o d e s t r o y t h e larvae, as well 
as t o de t e r t h e fly f r o m o v i p o s i t i n g . I n t h e d i scuss ion o f remedies by 
M i s s O r m e r o d , i n he r v a r i o u s r e p o r t s , a n u m b e r o f s t rong-smel l ing oils 
a re r ecommended , w i t h w h i c h t o smear t h e a n i m a l s ' backs to protect 
t h e m f r o m t h e fly. O f these, t r a i n - o i l o r fish-oil—the same tha t has 
p r o v e d o f a d v a n t a g e a g a i n s t t h e B u f f a l o G n a t i n the S o u t h and recently 
a g a i n s t the H o r n F l y i n V i r g i n i a a n d M a r y l a n d — h a s been especially rec
o m m e n d e d . A s i m i l a r a p p l i c a t i o n i s t h e s i m p l e s t a n d easiest method 
o f d e s t r o y i n g t h e w a r b l e s , w h i c h i t does b y c l o s i n g t h e b r e a t h i n g pores 
o n t h e pos te r io r e n d o f t h e b o d y . T h e d e s t r u c t i o n o f t h e larvae i n this 
w a y m a y be e f f ec t ed b y one o r t w o a p p l i c a t i o n s i n a u t u m n , and is the 
m o s t s a t i s f a c t o r y m e t h o d o f c o n t r o l l i n g t h i s pes t . T h e appearance of 
t h e flies d u r i n g t h e e n t i r e s u m m e r r e n d e r s o p e r a t i o n s aga ins t these dif
ficult a n d expens ive . 

A d d i t i o n a l means o f p r o t e c t i o n a g a i n s t t h e flies a r e : t h e use o f kero
sene e m u l s i o n , r a n c i d b u t t e r o r t a r - o i l m i x e d w i t h s u l p h u r , or d ry sul
p h u r a l o n e ; a g a i n s t t h e g r u b s , a n y o f t h e o i l y p r e p a r a t i o n s mentioned 
above , a n d i n a d d i t i o n , t h e p l a c i n g o f a s m a l l q u a n t i t y o f mercurial 
o i n t m e n t o n t h e ho le i n t h e s k i n , o r o f s p i r i t s o f t a r , o r ca rbo l i c acid; 
finally, p i e r c i n g t h e g r u b w i t h some s h a r p i n s t r u m e n t o r removing it 
b y pressure . 

T h i s condensed a c c o u n t o f w h a t i s k n o w n o f t h e h a b i t s o f th is Bot 
F l y is g i v e n p a r t l y i n c o m p l i a n c e w i t h a n earnes t reques t f r o m Mr. 
A l e x a n d e r , o f t h e Farmers1 Review, t h a t w e t a k e u p t h e quest ion, and 
p a r t l y w i t h a v i e w o f s h o w i n g h o w l i t t l e t h e r e i s t o be done by the 
D e p a r t m e n t o f A g r i c u l t u r e e x c e p t b y e x t e n d i n g t h e i n q u i r y i n sta
t i s t i c a l l ines s o m e w h a t s i m i l a r t o those f o l l o w e d b y h i m . E v e n admit
t i n g t h a t some m o r e c a r e f u l o b s e r v a t i o n s m t g h t be m a d e bear ing on 
t h e a c t u a l mode o f o v i p o s i t i o n a n d d u r a t i o n o f t h e e g g s ta te , these are 
p o i n t s o f b io log i c i n t e r e s t r a t h e r t h a n o f e c o n o m i c i m p o r t a n c e . 
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T h e p o i n t , t h e r e f o r e , t o b e c o n s i d e r e d i s w h e t h e r t h e q u e s t i o n o f 
f u l l e r s t a t i s t i c a l i n f o r m a t i o n as t o d a m a g e done is s u f f i c i e n t t o j u s t i f y 
n a t i o n a l i n v e s t i g a t i o n . T h i s c a n bes t be a n s w e r e d b y s tock- ra i se r s 
a n d breeders* themselves , a n d w h e r e t h e y themse lves h a v e n o t s o u g h t 
or u r g e d such a n i n v e s t i g a t i o n w e s h o u l d h a r d l y f e e l j u s t i f i e d i n spend
i n g t i m e a n d means t h e r e f o r , c o n s i d e r i n g t h e l a r g e a m o u n t o f w o r k o n 

h a n d f o r w h i c h t he re i s p r e s s i n g d e m a n d . 
B e i n g t h o r o u g h l y f a m i l i a r w i t h t h e s tock in te res t s o f t h e c o u n t r y , w e 

k n o w h o w d i f f i c u l t i t i s t o ge t f a r m e r s t o care f o r t h e i r s t ock so f a r as 
t h i s w a r b l e is concerned , a n d w e are s a t i s f i ed t h a t w h e r e se l f - in t e re s t 
does n o t d i c t a t e be t t e r a t t e n t i o n , w e can do l i t t l e m o r e t h a n p o i n t o u t 
t h e means o f a v o i d i n g i n j u r y a n d t h e d e s i r a b i l i t y o f so d o i n g . 

ASSOCIATION OF ECONOMIC ENTOMOLOGISTS. 

FIRST ANNUAL MEETING-

NOVEMBER 12, 1889. 

The second meeting of the Association of Official Economic Entomologists was 
opened by a session held at 11 o'clock in the rooms of the Department of Insects at 
the U. S. National Museum, the president, C. V . Riley, occupying the chair. The 
following members were present: C. V Riley, Washington; S. A. Forbes, I l l inois ; 
A. J . Cook, Michigan; J . A. Lintner, New York; Lawrence Bruner, Nebraska; W i l l 
iam Saunders, Ottawa; J. P. Campbell, Georgia; C. P. Gillette, Iowa; R. Thaxter, 
Connecticut; H . Garman, Kentucky; W. B. Alwood, Vi rg in ia ; Otto Lugger, Min
nesota; M . H . Beckwith, Delaware; W. H . Ashmead, E. A. Schwarz,Th. Pergande, 
M . L . Linel l , C. L . Marlatt, Tyler Townsenl, and L . O. Howard, Washington. 

I n the absence of the secretary, Mr. J. B. Smith, Mr. L . O. Howard was nominated 
and elected secretary pro tern. 

The minutes of the previous meeting were read, and, w i t h a single exception, ap
proved. Mr. Howard, as a member of the committee on by-laws, read the report of 
his committee. The report was accepted, and the by-laws read by paragraphs, 
amended, and adopted, as follows, w i t h the exception of section 2, of Article I I I , which 
was laid upon the table for future action: 

BY-LAWS. 

ARTICLE l.—Of Members. 

SECTION 1. The classes of members are defined in the constitution, as are their 
rights to vote or hold office. Members of a l l kinds have equal privileges as to presenta
tion of papers and in the scientific discussions at the regular meetings, and may, oy per
mission of the presiding officer, speak on business questions before the association. 

SECTION 2. A l l members have equal rights to the published proceedings of the asso
ciation and to any publications controlled by or distributed by the association, save 
that should any publications of economic interest be distributed by the association, 
the distribution lists furnished by the active members are first to be regarded. 

11540—No. 5 2 
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A R T I C L E I I . — O f Officers and their Duties, 

SECTION 1. It shall be the duty of the president, in addition to the ordinary duties 
of a presiding officer, to prepare and deliver an annual address, to be delivered at the 
annual meeting over which he presides. 

SEC. 2. I t shall be the duty of the secretary to- provide the necessary stationery 
and such books as he may be directed to provide, the expenses for which shall be met 
by an assessment of not less than 25 cents ou the members i n attendance at the meet
ings. The sum so collected shall be used by the secretary to re-imburse himself for 
advances made and to meet the ordinary expenses of the association. An account 
shall be rendered at each annual meeting, and i f needed, an additional assessment 
shall be imposed. 

SEC. 3. A l l officers shall be elected by ballot after open nomination, and this by-law 
shall not be suspended except by unanimous consent of the voting members present. 

ARTICLE III.—Of Meetings. 

SECTION 1. Notice of the time and place of meetings shall be published in all the 
American entomological periodicals and in INSECT L I F E . 

SEC. 2. Special meetings shall be called as provided for in the constitution, and 
notice of such meetings shall be given by the secretary by mailing to each voting 
member a formal specification of the time and place of meeting at least two weeks 
before the date fixed i n the notice. The notice shall state the reason for such meet
ing, and shall specify the business to be transacted, and no other business shall be 
transacted. 

SEC. 3. The order of business at regular meetings shall be, at the first session: 
(1) Calling the meeting to order by the president. 
(2) The annual address by the president. 
(3) Reports of officers. 
(4) Reports of committees. 
(5) Proposal and election of members. 
(6) Wr i t t en business communications. 
(7) Verbal business communications. 
(8) New business. 
(9) Programme of papers and discussions. 

(10) Adjournment. 
On the fol lowing sessions: 

(1) Reading and action on the minutes of previous meetings. 
(2) Unfinished business. 
(3) Proposal and election of members. 
(4) New business. 
(5) Programme of papers aud discussions. 
(6) Adjournment. 

A t the last session of the meeting the order of business shall be as at other sessions 
except that after order 5 w i l l come : 

(6) Election of officers for the next meeting. 
(7) F ix ing time and place of next meeting. 
(8) Reading and action on rough minutes of the entire session. 
(9) Final adjournment. 

ARTICLE IV.—Amendments to By-laios. 

SECTION 1. Changes in these by-laws may be made at any regular meeting in the 
same manner and on the same notice as prescribed i n the constitution for amend
ments to that instrument. 

The association then adjourned u n t i l 1.30 p. m. 
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AFTERNOON SESSION. 

The meetw^r was called to order at 1.50. The following names were added to the 
list of active members: C. L . Marlat t and Tyler Townsend, of Washington, D. W. 
Coquillett, California; E».A. Popenoe, Kansas; J. M. Stedman, New York; C. H . Fer-
nald, Massachusetts. The application of A. S. Packard of Rhode Island was referred 
to a committee consisting of the president and the secretary, w i t h power to act after 
i t shall have been ascertained whether Dr. Packard at present teaches economic en
tomology. 

The following were elected associate members of the association: F. W. Goding, 
I l l inois ; T. D. A. Cockerell, Colorado; George D. Hulst^New York. 

Arthur E. Shipley of Cambridge, England, was elected a foreign member. 
The secretary was instructed in the case of the applications o f F . H . Chittenden, of 

New York, C. L . Eakin, of West Virginia , and George F.Whittemore, of Massachusetts, 
to inform the applicants that according to the present information of the association 
they are not entitled to associate membership. 

Upon the nomination of Mr. Cook, Mr. F. H . Hil lman, of Nevada, and upon the 
nomination of Mr. Forbes, Mr. John Marten, of Il l inois, were placed on the rolls as 
active members. Upon motion, a committee of three upon programme was provided 
for, the president appointing Messrs. Howard, Cook, and Lugger. 

The secretary, on behalf of the Entomological Society of Washington, invited the 
visi t ing entomologists to attend a meeting Tuesday evening at the residence of Dr. 
Wil l iam H . Fox, 1826 Jefferson Place. 

Mr. H . Garman read two papers ent i t led: (1) "Notes on a Corn Root-worm i n 
Kentucky ; " (2) " The Bordeaux Mixture as an Insecticide." The writer had discov
ered that the Corn Root-worm of Kentucky is not Diabrotica longicornis, but D. 12-
punctata. He has studied its l i fe history at some length and has discovered that i t is 
double brooded in Kentucky, and surmises that i t hibernates as an adult. I t affects 
moist lands much more severely than dry lands, and the previous crop seems to have 
l i t t l e relation w i t h the amount of damage, which is contrary to the state of affairs i n 
Ill inois wi th D. longicornis. I ts work is like that of the allied species, and many fields 
were found to be severely injured. He described briefly the different stages of the 
two species and suggested remedies. 

I n hia second communication he described the effect which treating potatoes w i t h 
the Bordeaux mixture had upon the Flea Beetle and upon the Margined Blister-beetle. 
His experiments showed that potatoes treated w i t h i t were damaged much less by 
both species than were portions of the crop which were untreated. 

I n discussing these papers Mr. Riley stated that the transformations of D. 12-punctata 
and its corn-root feeding habits had been known to him for some years, the species 
being included among the divisional notes at the Department. Mr. Forbes had ex
perienced the same thing i n Illinois and stated that i n small fields the yield had been 
reduced 20 per cent. He also had found only one brood in Il l inois. He stated the 
curious fact that occasionally larva? were found of a red color, i n which micro
scopic examination revealed a Bacillus, which he had succeeded in cul t ivat ing and is 
now growing i n culture tubes. The culture medium is stained red, and this is due to 
a diffusion of color and not to penetration of the Bacillus. Mr. Riley stated that 
the adults of Diabrotica unquestionably hibernate. Mr. Pergande stated that he had 
found D. 12-punctata i n the neighborhood of Mount Vernon some years since, feeding 
very abundantly upon the roots of corn. 

Mr. Lintner, i n discussing Mr. Garman's second paper, called attention to the dis
tinction between "insecticide" and "preventive measures," and hardly thought that 
Mr. Garman could call the Bordeaux mixture an insecticide i n the case he had men
tioned. 

Mr. Garman stated that he considered Mr. Lintner's point wel l taken, and that 
he was really not certain that the insecticide effect of the mixture was as great as its 
preventive effect. He had, proved, however, upon a small scale i n confinement that 
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i t had an undoubted insecticide effect upon the Colorado Potato-beetle. Mr. Riley 
stated that recently in France he had seen the Bordeaux mixture used upon a large 
scale, and that its effect could be distinguished at a distance, as i t gave the vines a 
bluish or glaucous appearance. He stated also that i t had been found in France that 
many insects are destroyed by this mixture. He stated that the discovery of the use 
of the Bordeaux mixture was an excellent illustration of accidental discovery, since, 
long before the appearance in France of the Peronospora viticola, vine-growers in the 
neighborhood of Bordeaux had used the mixture on the outer rows to deter thieves, 
and when the disease appeared i t was found that the vines thus treated were not 
affected. He stated that were he a vine-grower he should certainly mix some other 
insecticide wi th the mixture, i n order to more surely accomplish two results at once. 

The meeting then adjourned un t i l 11 o'clock Wednesday morning. 

NOVEMBER 13, 1889. 

The association met at 11 a. m., President Riley in the chair. The minutes of the 
previous day were read and approved. 

By a special motion i t was resolved to omit a l l personal titles in the minutes. 
Under the head of "new business" i t was moved and carried, in obedience to a 

suggestion that such action was desired, that the association co-operate with the 
Association of Agricultural Colleges and Experiment Stations i n so far as to meet 
w i t h them at 4 o'clock and to report progress. 

S. A. Forbes then read a paper entitled "Office and Laboratory Organization." 
Premising that every laboratory should start w i t h a well-considered and elastic 
scheme, he described at some length the circumstances of his own work, and his own 
plan of organization.* I n discussing this paper Mr. Riley dwelt upon the subject of 
simplicity in methods and described the system which he had introduced into the 
Division of Entomology and the Department of Insects of the National Museum. He 
believed that, i n the case of rapidly accumulating material sent i n from all parts of 
the country, to keep such a record of a l l accessions and a system of cross-references as 
described by Mr. Forbes would involve an amount of clerical work hardly justified by 
the results, and described his methods, particularly i n regard to the recording of 
biologic material. 

Parallel w i th Mr. Forbes' paper, he discussed methods of keeping and cataloguing 
letters, newspaper clippings, and books. 

The topic was then announced for discussion, "Where shall we publish descrip
tions of new species and results of non-economic observations?" Mr. Lugger stated 
that at his station he found i t impossible to publish anything in the bulletins which 
was not of self-evident practical importance, and that he was accumulating a great 
deal of valuable information which thus could not see l ight . 

Mr. Bruner stated that a different condition existed at his station, and that he was 
obliged to publish such observations and even descriptions of new species, but to in
sert them as foot-notes. 

Mr. Riley read a letter f rom Mr. C. H . Fernald, of Amherst, objecting strongly to 
the publication of descriptions of new species i n bulletins. Mr. Gillette stated that 
he was obliged to publish descriptions of new species in the bulletins of his station, 
his director insisting that the results of al l the original work done at the station 
should first see l ight i n its bulletins. Mr. Cook expressed agreement w i t h Mr. Fer-
nald's letter and offered the fol lowing resolution : 

" Resolved, That i t is the opinion of this association that the bulletins of the Exper
iment Stations and Agricultural Colleges should not contain descriptions of new spe
cies." 

The resolution was unanimously adopted. 
Mr. Forbes moved that the secretary represent the association at the 2 o'clock meet-

* This paper appears i n f u l l i n this number, p. 185. 
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ing of the Experiment Station section and convey the resolution of this association 
to meet w i t h them at 4. Carried. The association then adjourned un t i l 2.30. 

AFTERNOON SESSION. 

The meeting was called to order at 2.50. 
Mr. Cook offered the fol lowing resolution: 
"Resolved, That a committee be appointed to act i n connection w i t h the Associa

tion of Agricultural Colleges and Experiment Stations." 
After some discussion the resolution was adopted. 
Mr. Howard moved that a committee of three, w i t h the president as chairman, 

should be appointed to report to the seqtion of Experiment Stations at 4, and also to 
attend the discussion of amendments to the constitution of the general association i n 
order to explain the status of the Association of Official Economic Entomologists. 

The topic, " How far shall we recommend patent insecticides and machinery," was 
announced for discussion. Messrs. Cook, Lugger, Bruner, Forbes, Riley, and Lintner 
discussed this topic at some length, the jo in t opinion being embodied in the follow
ing resolution, which was offered by Mr. Cook and adopted by the association: 

"Resolved, That i n our opinion we, as officers of the Experiment Stations, should be 
slow to recommend even by mention any patent insecticide un t i l by analysis aud test 
we find i t worthy of recommendation." 

The general opinion seemed to be that i n case a patent insecticide proved to be 
thoroughly efficacious and sufficiently cheap there should be no hesitation in recom
mending i t . 

Mr. Gillette read a paper entitled "Spraying Points," i n which he gave certain 
conclusions which he seemed to have reached by recent experiment. He stated that 
white arsenic freshly mixed w i t h cold water did less damage to foliage than Paris 
green, while London purple brought about greater damage than Paris green. Ar
senic, however, prepared by boiljng, .produced a more i n j urious effect than either of the 
other substances, which would indicate that i t is the arsenic i n solution that is to be 
feared. 

Mr. Marlatt called attention to the fact that the different sides of the same tree, 
according to sun exposure, and difference in the ages of trees, tend to produce different 
results f rom spraying. The matter was discussed at some length by Messrs. Riley, 
Lintner, Cook, and Gillette. 

Mr. Gillette read a paper entitled " Codling Moth Experiments," in which he gave 
the results reached at the Iowa Experiment Station the past season by using a dry ap
plication of Paris green in plaster, in the proportion of 1 of the poison to 100 of the 
plaster; an application of carbolized plaster prepared by thoroughly mixing 1 pint 
of the crude acid i n 100 pounds of plaster, and an application of London purple in 
water i n the proportion of 1 pound of the poison to 128 gallons of water. By esti
mating the protection in the usual manner i t was found that the Paris green and 
plaster application saved 94 percent., the carbolized plaster 34 per cent., and the 
London purple 68 per cent, of the f r u i t that would have been wormy in the absence oi 
any treatment. 

Mr. Gillette then called attention to the fact that nothing l ike correct results could 
he expected by figuring out the protection in the ordinary manner except i n northern 
latitudes where the insect is single brooded. The results obtained would be too small. 
I n order to get accurate results the two broods must be kept separate, otherwise the 
results w i l l be greatly vitiated by the great number of eggs that w i l l be laid upon 
the sprayed trees by moths flying i n from the checks and also by the smaller number 
of eggs that w i l l be laid on the checks because of the great number of larva> of the 
first brood destroyed upon the treated trees i n their v ic ini ty ." 

* This paper will appear in Bulletin N». 7 of the Iowa Agricultural Experiment 
Station. 
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As the time for adjournment had arrived, the discussion of this paper was post
poned un t i l the next session. 

The association adjourned to meet at 9 o'clock, November 14 

NOVEMBER 14, 1889. 

The meeting was called to order at 10 o'clock by Vice-President Cook. The min
utes were read and approved. 

The secretary read a letter from D. S. Kellicott, who stated that at present he con
sidered himself not eligible to membership. 

Under the head of "programme "the chair announced that the discussion of Mr. 
Gillette's paper of the previous day was in order. 

Mr. Forbes expressed himself as of the opinion that, f rom our present knowledge of 
the use of the arsenites as insecticides, they can be recommended for use on the peach. 
I n spraying for codlin moth he had not found that any special benefits resulted from 
spraying for the second brood. 

Mr. Cook had found that in ju ry resulted.to the peach from the use of white arsenic 
stirred i n cold water. 

Mr. Eiley, regarding the apparent revulsion of feeling concerning London purple, 
stated that i n his opinion we must be very slow i n reversing judgments, carefully 
formed, of years of experience, and that both London purple and Paris green varied 
i n quality ; that their effects varied on different plants, and even in different kinds 
o f weather. 

Mr. Bruner presented some notes on Diabrotica longicornis, which he had found very 
abundantly i n the city of Lincoln, Nebr., as late as the middle of October. The 
species is to a certain extent nocturnal i n habit, as he had collected 250 at one elec
tr ic l ight . The adults feed, upon the foliage of radishes and turnips, and have been 
found about the roots of the w i ld sun-flower. He has not found i t breeding at the 
roots of corn, but knows that i t does so occur i n his State. He thinks that i t must 
have some other larval food plant. 

I n discussing this paper Mr. Forbes stated that he had failed to find this insect 
breeding upon anything else than corn, although extensive search had been made by 
himself and his assistants for other larval food plants. He admits that there is a 
strong possibility that i t has other food plants, and Mr. D . S. Harris thinks that he 
has found i t upon Purslane. Mr. Forbes considers the species as normally inhabiting 
the far West and spoke of its extraordinary increase i n I l l inois i n late years. Twenty 
years ago Walsh mentioned the finding of three specimens in I l l inois as worthy of re
mark. 

Mr. Lugger had found three pupa? of D. 12-punctata at the roots of Rudbeckia in a 
field which had been grown in corn the previous year. 

Mr. Garman stated that Mr. D. S. Harris thought that he had also found i t upon 
the roots of Lambs-quarter. 

Mr. Riley stated that years ago in Missouri i t was very rare, and may be considered 
as belonging to the class of insects which have changed their habits of late years. 

Mr. Bruner had never seen a specimen in Nebraska u n t i l wi th in the last two or 
three years. 

The topic of "Co-operation" was then taken up for discussion. 
Mr. Lugger suggested that the distribution of beneficial insects was a subject which 

might enter into a co-operative scheme. 
Mr. Forbes stated that he had formulated no distinct plan of co-operation, but that 

i n his opinion there was no objection to duplication of work, but that there were, 
rather, arguments i n favor of i t . 

The question resolved itself into two heads: How can State workers help each 
other, and how can the General Government help State workers? 

On the latter point he stated that i n his opinion the assistance w i l l he compara
t ively of a technical character i n the way of determination o f specimens and ref-



1 8 3 

erences to literature. As this side of the work is more l ike ly to be overlooked, he 
would be glad to see a resolution passed commending the technical side of the Gov
ernment work inentomology to Congress. 

Referring to Mr. Lugger's suggestion, he further suggested that the distribution of 
diseased insects afforded an opportunity for co-operation. 

Mr. Riley stated that he fel t strongly that an opportunity for co-operation existed 
in special lines. He thought that a standing committee on co-operation might be 
appointed to plan definite experiments on mooted questions and to send out author
itative suggestions to station entomologists and to members of the association. He 
suggested uniform standards and uniform and better correlated results. I n regard to 
the gathering of statistical information, he instanced the case of Hypoderma bovis, 
stating that the work of the Department at Washington could be greatly facilitated 
by the assistance of different entomologists i n their respective localities. The case 
of the spread of a new pest affords another field, as accurate information of the rate 
and extent of the spread could be more easily gained by co-operative work. 

Mr. Forbes spoke of the concert of observations and report i n regard to outbreaks 
over a wide area, but considered that a l l arrangements should be flexible and that 
the work of a formal committee might be cumbersome and slow. He thought that the 
work might be accomplished by mere suggestion, by letters either from individual 
workers to one another or from the Department at Washington to the members of the 
association. 

Mr. Lintner thought that i t would be desirable and that the members of the asso
ciation had a r ight to ask that the Division of Entomology should formulate a plan of 
co-operation and that the Division itself should also have the r ight to call for aid on the 
members of the association. He instanced the Rose Bug as a case where co-operation 
would be advisable. He had learned from a correspondent i n Virginia that the Rose 
Bugs of a given neighborhood came from a swamp, and he urged that a l l members of 
the association in localities where this insect is abundant should endeavor to find 
whether its breeding places were restricted to sandy or swampy localities. 

Mr. Alwood rather dissented from the proposition that the co-operation should be 
lef t to correspondence. He thought that the particular charging of a committee wi th 
the planning of work would be more effective. 

Mr. W. O. Atwater, by invi tat ion, addressed the association and said that the plan 
adopted by the horticulturists seems to him a very good one, and thought that i t 
would be advantageous to extend the scheme of co-operation beyond the experiment 
stations and to interest a l l practical workers in the subject. He dwelt at length upon 
the necessity of a high scientific ideal. 

Mr. Lintner offered a resolution which, after amendment, was adopted in the fol
lowing fo rm: 

" Resolved, That a committee of five be appointed by the president, of which he 
shall be chairman, and which shall consider and report to the next annual meeting 
upon a method or methods to secure co-operation among the members of the associa
tion. I t is also authorized to represent the association i n conference w i t h any com
mittee on entomology which may be appointed by tbe Association of Agricultural 
Colleges and Experiment Stations." 

The topic of " amendments to the consti tution" was then brought before the asso
ciation for discussion. 

Mr. Forbes moved that the paragraph relative to meetings be amended to read as 
fo l lows: 

" The annual meeting shall be held at such place and time as may be decided upon 
by the association at the previous annual meeting, and special meetings may be 
called by a majori ty of the officers. Eight members shall constitute a quorum for 
the transaction of business. " 

Mr. Lintner proposed that the opening paragraph of the constitution be amended 
so as to read as follows : 
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" This association shall be known as the Association of Economic Entomologists." 
I t was moved and carried that section 2 of Article I I I be taken from the table, 

and upon motion i t was adopted in the fol lowing form : 
" Special meetings shall be called as provided for i n the constitution, and notice of 

such meetings shall be given by the secretary by mailing to each voting member a 
formal specification of the time and place of meeting at least two weeks before the 
day fixed in the notice. The notice shall state the reason for such meeting and shall 
specify the business to be transacted, and no other business shall be transacted at the 
special meeting." 

The meeting then adjourned to 4 p. m. 

AFTERNOON SESSION. 

The association reconvened at 4 o'clock ; President Riley in the chair. 
The committee appointed to report to the Association of Agricultural Colleges and 

Experiment Stations reported that they had taken no action, as no opportunity had 
been allowed. 

The following resolution was proposed by Mr. Cook and unanimously adopted: 
" The Association of Official Economic Entomologists desire to express their hearty 

appreciation of the generous support afforded the Entomological Division of the 
Department of Agriculture, as is shown by the publication of bulletins, reports, and 
INSECT L I F E , no less than the aid which we receive individually through this Divis
ion of the Department. We also recognize the great opportunity of the Division to 
publish monographs, and especially to advance the technical part of entomology,. 
Therefore we wish to express to the Secretary of Agriculture our great desire that all 
possible aid be given this Division, that such publications may be increased and such 
valuable work fur ther extended." 

The fol lowing resolution was offered by Mr. Alwood and adopted by the associa
tion : 

"Resolved, That the committee on. co-operation appointed by the Association of 
Economic Entomologists express a desire to co-operate w r i th the committee on ento
mology of the Association of American Agricul tural Colleges aud Experiment Sta
tions." 

I t was moved, seconded, and carried, that the association hold its next annual 
meeting at the same time and place at which the Association of Agricultural Colleges 
and Experiment Stations next meets. 

The president appointed as his colleagues upon the committee to submit a plan of 
co-oper ation, S. A. Forbes, J. H . Comstock, A. J. Cook, and J. A. Lintner. 

I t was moved, seconded, and carried, that i t is the sense of this meeting that the 
officers elected at the preliminary meeting should hold office un t i l the second annual 
meeting. 

I t was moved and carried that the Department of Agriculture be requested to pub
lish the proceedings of the present meeting in INSECT L I F E . 

Ou motion of Mr. Lintner a vote of thanks was given to the acting secretary. 
The association then adjourned. 

L . O. HOWAKD, 
Secretary pro tempore. 
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O F F I C E A N D L A B O R A T O R Y O R G A N I Z A T I O N * 

BY S. A. FORBES, Champaign, III. 

W i t h t h e s u d d e n e s t a b l i s h m e n t o f a l a r g e n u m b e r o f n e w off ices a n d 
l a b o r a t o r i e s o f i n v e s t i g a t i o n i n a field h i t h e r t o v e r y s l i g h t l y o c c u p i e d , 
t h e sub jec t o f specia l o f f ice o r g a n i z a t i o n a n d e q u i p m e n t becomes h i g h l y 
i m p o r t a n t a u d i n t e r e s t i n g , a n d w i l l become more so as t h e w o r k o f each 
s t a t i o n increases i n scope, d i f f i c u l t y , a n d c o m p l e x i t y . A l t h o u g h I h a v e 
never been a s t a t i o n w o r k e r , i n a n exper ience o f fifteen years i n t h e 
g r a d u a l d e v e l o p m e n t o f a n a t u r a l h i s t o r y i n s t i t u t i o n , i n w h i c h I b e g a n 
i g n o r a n t a n d a lone a n d w h i c h n o w c o m m o n l y e m p l o y s s i x t o e i g h t 
ass is tants , I h a v e l e a rned , a m o n g o t h e r t h i n g s , t h e v e r y g r e a t i m p o r 
tance o f h a v i n g f r o m t h e first a we l l -cons ide red a n d elastic scheme o f 
o r g a n i z a t i o n , u n d e r w h i c h t h e w o r k m a y g r o w f r e e l y f r o m yea r t o y e a r 
w i t h o u t outgrowing a n y o f t h e m o r e o r less c o s t l y e q u i p m e n t o f i t s ea r l i e r 
pe r iods . W h i l e a n i n v e s t i g a t o r w o r k s alone, o r w i t h mechan ica l a ids a t 
mos t , he needs l i t t l e else, perhaps , b u t he lps t o m e m o r y ; b u t as soon as 
he finds h i m s e l f able a n d o b l i g e d t o c a l l i n t h e a i d o f more o r less s k i l l e d 
assis tants , t h e r e s u l t s o f whose l abors he m u s t be ab le t o c o m m a n d a n d 
co l la te r a p i d l y a t w i l l , he finds a n e labora te sy s t em ind i spensab l e . A 
f u t u r e o f t h i s d e s c r i p t i o n I hope we m a y a l l a t least, l o o k f o r w a r d to •, 
a n d i t is o n t h i s g r o u n d t h a t I have t h o u g h t i t p r o f i t a b l e t o descr ibe m y 
o w n sys tem—tes ted n o w b y severa l years ' use i n a field s o m e w h a t m o r e 
t r y i n g , p r o b a b l y , t h a n t h e average s t a t i o n w o r k e r w i l l need t o o c c u p y . 

T h e i n s t i t u t i o n t o w h i c h I r e fe r combines u n d e r one m a n a g e m e n t a 
n a t u r a l - h i s t o r y s u r v e y o f I l l i n o i s , t h e w o r k o f t h e o f f i c i a l e n t o m o l o g i s t 
o f t h a t S ta te , a n d t h e i n s t r u c t i o n w o r k o f t h e d e p a r t m e n t o f z o o l o g y 
a n d e n t o m o l o g y i n t h e S ta te U n i v e r s i t y ; a n d t h e o b j e c t o f i t s o rgan i za 
t i o n is such a co -o rd ina t i on o f t h e co l l ec t ions ( b o t h d e t e r m i n e d a n d u n 
d e t e r m i n e d , t e c h n i c a l a n d economic) , t he c o l l e c t i o n records , t h e no tes 
o f observa t ions a n d e x p e r i m e n t s ( w h e t h e r m y o w n or those o f m y assist
an t s ) , t h e correspondence o f t h e o f f i ce , a n d t h e l i t e r a t u r e accessible t o 
us, t h a t each a n d a l l o f these m a y be r e a d i l y d r a w n u p o n a n d m a d e 
comple t e ly a v a i l a b l e f o r t h e t r e a t m e n t o f a n y s u b j e c t w h a t e v e r w h i c h 
comes w i t h i n o u r field. 

T h e essentials are t h e co l lec t ions (c lass i f i ed a n d unc l a s s i f i ed ) , t h e 
records , t h e notes a n d correspondence, a n d t h e l i b r a r y ; a n d t h e o r g a n 
i z a t i o n consis ts i n an a r r a n g e m e n t a n d o r d e r l y ana lys i s o f each o f these, 
w i t h a comple t e sys tem o f cross-references f r o m one t o a n o t h e r . T h e 
co l lec t ions are, as u s u a l , t h e re fe rence co l l ec t ions ( d e t e r m i n e d , l a b e l e d , 
a n d p rec i se ly a r r a n g e d i n t h e z o o l o g i c a l o r d e r ) a n d t h e misce l l aneous , 
d u p l i c a t e , a n d u n d e t e r m i n e d m a t e r i a l , i n c l u d i n g t h e economic se r ies ; 
t h e records a re t h e accessions ca t a logue a n d t h e species ca t a logue , 
w i t h c a r d i n d e x t o e a c h ; t h e notes are on s l ips , i n l a b e l e d boxes , classi-

* Read before the secondJgeejjjn^of the Association of Economic Entomologists, 
N o v e m b j & l U A i f f c 
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t i ed i n z o o l o g i c a l o r d e r ; "the cor respondence i s a l p h a b e t i c a l l y arranged 
b y h a l f y e a r s ; a n d t h e l i b r a r y is a r r a n g e d i n o r d e r o f subjects and 
c a t a l o g u e d o n ca rds , a r t i c l e b y a r t i c l e , u n d e r a u t h o r s ' names, t h i s card 
c a t a l o g u e h a v i n g s u b o r d i n a t e s u b j e c t indexes . 

T h e re fe rence c o l l e c t i o n i n e n t o m o l o g y is i n e x c e l l e n t l y made double 
boxes , u s u a l l y f o u r spec imens r e p r e s e n t i n g each species, one bear ing a 
species l a b e l , w h i c h shows , benea th , t h e d a t e a n d l o c a l i t y o f the speci
m e n a n d t b e n a m e o f t h e pe rson re spons ib le f o r t h e de terminat ion . 
T h e o t h e r t h r e e specimens have da t e a n d l o c a l i t y o n l y , w i t h sometimes 
a species n u m b e r , w h e r e i t i s poss ib le t h a t specimens o f d i f f e r e n t but 
s i m i l a r species m a y ge t m i x e d b y i n a d v e r t e n c e i n r e t u r n i n g specimens 
t o t h e boxes . 

T h e misce l laneous , d u p l i c a t e , a n d u n d e t e r m i n e d specimens are also in 
l a b e l e d boxes ( i f d r y ) , a l l c l a ss i f i ed , a t l eas t t o f a m i l i e s , each winter, 
a n d a l l b e a r i n g a n u m b e r c o r r e s p o n d i n g t o a n e n t r y i n t h e accessions 
ca t a logue . I f t h e species has been d e t e r m i n e d , t b e specimen w i l l also 
bear a species ca t a logue n u m b e r . T h e a l coho l i c economic a n d miscel
l aneous m a t e r i a l i s i n v i a l s a n d bo t t l e s , c lose ly s to red i u racks, each 
v i a l b e a r i n g a t l eas t an accessions ca t a logue n u m b e r , t h i s series being 
a r r a n g e d i n n u m e r i c a l o rder . 

T h e accessions c a t a l o g u e con t a in s a n e n t r y f o r each t i m e and place 
a t w h i c h co l l ec t ions h a v e been m a d e , s h o w i n g da t e , place, collector's 
name , a n d t h e g e n e r a l cha rac t e r o f t h e c o l l e c t i o n , as n e a r l y as i t can 
b e c o n v e n i e n t l y d e s c r i b e d w i t h o u t d e t e r m i n a t i o n . T h i s cata logue has 
a l so a b r o a d c o l u m n f o r cross re fe rences t o t h e species catalogue. 
These accessions ca t a logue n u m b e r s m u s t be p l aced on eve ry package 
o f specimens r ece ived , a n d , as packages are b r o k e n u p a n d the contents 
m o u n t e d , o n each spec imen , e x c e p t w h e r e these are p u t i n t o the refer
ence c o l l e c t i o n , w b e n t h e d a t a i n d i c a t e d are w r i t t e n o u t o n a label , as 
above desc r ibed . A l l n o t e s l ips r e f e r r i n g t o these co l lec t ions mus t also 
m a k e a cross r e fe rence t o t h i s accessions c a t a l o g u e ; t h a t is , mus t bear 
t h e p r o p e r accessions ca t a logue n u m b e r . I n b r i e f , e v e r y specimen, 
e v e r y no te , a n d e v e r y e n t r y i n t h e species c a t a l o g u e m u s t show a refer
ence t o t h e accessions ca ta logue , a n d e v e r y e n t r y i n t h e l a t t e r must 
finally r e f e r t o t h e species ca t a logue b y as m a n y n u m b e r s as there were 
species i n t h e c o l l e c t i o n r ep re sen ted b y i t . These l a t t e r references ena
b l e one t o l e a r n i n a m o m e n t w h a t a n y g i v e n c o l l e c t i o n consis ted of. 

M a t e r i a l i n t e n d e d f o r t h e b r e e d i n g cages i s l i k e w i s e entered and 
n u m b e r e d on t h e accessions ca t a logue , a n d t h i s n u m b e r i s p laced at the 
head o f t h e b reed ing-cage r e c o r d , k e p t o n s l ips l i k e t h e o ther notes. 
W h a t e v e r specimens a re b r e d are s i m i l a r l y e n t e r e d , references being 
m a d e b y n u m b e r t o these en t r i e s i n t h e b o d y o f t h e notes . 

T h e species ca t a logue i s s i m p l y a n u m b e r e d l i s t o f spec i f ic names, 
w i t h references a g a i n s t each e n t r y t o a l l t h e accessions ca ta logue num
bers r e p r e s e n t i n g co l l ec t ions i n w h i c h t h e species w a s f o u n d . These 
re fe rences enable one t o d e t e r m i n e f o r each species a l l t h e dates and 
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loca l i t ies of i t s c o l l e c t i o n . T h i s ca t a logue i s i n d e x e d o n ca rds , a lpha 
be t i ca l ly a r r a n g e d , each n a m e o n a c a r d b e i n g f o l l o w e d b y n u m b e r s 
c o r r e s p o n d i n g t o t h e v a r i o u s en t r i e s o f t h a t n u m b e r o n t h e species cata
logue. W e also keep u p a n accessions ca t a logue i n d e x m a d e o n a s i m i 
l a r p l a n , i n t e n d e d t o g i v e us access t o t h e misce l laneous a n d u n c l a s s i f i e d 
m a t e r i a l i n o u r co l l ec t ions . 

T h e r e s u l t o f t h i s a r r a n g e m e n t i s t h a t n o m a t t e r a t w h a t p o i n t one 
t akes u p a t op i c , w h e t h e r he has be fo r e h i m a spec imen, a n o t e s l i p , an 
accessions ca ta logue e n t r y r e p r e s e n t i n g da te a n d l o c a l i t y o f c o l l e c t i o n , 
o r a species ca ta logue name , he can r a p i d l y b r i n g t o g e t h e r f r o m t h e 
o t h e r sources a l l t h e m a t e r i a l , i n f o r m a t i o n i l l u s t r a t i n g i t . 

O u r notes are a l l made o n s ing le s l ips o f u n i f o r m size, s u i t a b l e f o r 
e i t h e r i n k o r p e n c i l ent r ies , a n d each has a t t h e head t h e accessions 
ca t a logue n u m b e r o f t h e co l l ec t i on t o w h i c h i t r e fe r s , f o l l o w e d com
m o n l y , f o r convenience , w i t h a b r i e f g e n e r a l r e m a r k s u f f i c i n g t o show 
t h e n a t u r e o f t h e ob jec t m e n t i o n e d . These notes, as a l r e a d y e x p l a i n e d , 
a re i n paper boxes, l abe l ed o n the edge w i t h t h e n a m e o f t h e f a m i l y o r 
o t h e r g r o u p t o w h i c h t h e notes con t a ined a p p l y , a n d a r r a n g e d i n sys tem
a t i c o rder , t h e scheme b e i n g a p e r f e c t l y e las t ic one, r e q u i r i n g o n l y t h e 
i n s e r t i o n o f n o w a n d t h e n a f e w n e w boxes, as t h e notes u n d e r a n y h e a d 
become so n u m e r o u s as t o m a k e s u b d i v i s i o n necessary. I n these boxes 
a re also p laced s l ips b e a r i n g b r i e f abs t r ac t s o f l e t t e r s w h i c h c o n t a i n i m 
p o r t a n t s c i en t i f i c i n f o r m a t i o n , w i t h references t o t h e places o f these l e t 
ters i n t h e file. 

T h e l i b r a r y has as t h e basis o f i t s o r g a n i z a t i o n t h e a u t h o r s ' c a r d 
c a t a l o g u e a l r eady m e n t i o n e d , w i t h sub jec t indexes , also o n cards , t h e 
degree o f ana lys i s v a r y i n g a c c o r d i n g t o t h e needs o f o u r w o r k . T h e 
en t r i e s u n d e r each au thor ' s name b e i n g n u m b e r e d , t h e references i n t h e 
s u b j e c t i n d e x are t o t h e au thor ' s name a n d t h e n u m b e r o f h i s a r t i c l e . 

I f I w e r e n o w t o b e g i n a n e w w o r k , I w o u l d a t once beg in a n accessions 
ca t a logue o f co l lec t ions , a n d an a u t h o r s ' ca t a logue t o m y l i b r a r y , a n d 
w o u l d keep m y notes on s l ips , w i t h references t o t h e accessions ca t a logue 
en t r i e s . T h e o t h e r f ea tu res o f t h e scheme o f o r g a n i z a t i o n I h a v e ou t 
l i n e d above c o u l d t h e n be a d d e d as t h e y were needed a n d as t h e y 
c o u l d be p r o v i d e d f o r . 

E X T R A C T S F R O M CORRESPONDENCE. 

The Mediterranean Flour-moth. 

* * * I know of no better means of obtaining infoimation upon economic ento
mology than through the pages of your most valuable publication. I shall be obliged 
i f you w i l l insert the following notice of the appearance in Canada of the Mediterra
nean Flour-moth, Ephestia kuhniella, w i t h the double purpose of put t ing those con
cerned upon their guard against this troublesome and extremely injurious insect, 
and at the same time eliciting from your correspondents as much information as pos
sible as to its occurrence in America. For a year or two i t has been giving trouble 
i n some of the large mills and feed-stores in England, and Miss Ormerod has published 
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a valuable notice and warning to English millers i n her last report. During the past 
summer i t has been brought to my notice as a most serious pest i n one of our Cana
dian cities. The outbreak was so serious that our provincial government of Ontario 
took the matter i n hand, and through Dr. P, H . Bryce, the secretary of the provin
cial board of health, have just issued a bulletin upon its operations, appearance in 
the different stages, and the means which have been adopted to eradicate i t before it 
spreads further. This bulletin, which is writ ten i n a manner which w i l l be under-
stood by every one, is most timely, and w i l l , I believe, be attended wi th very bene
ficial results. 

The mil l ing interests of America are, however, so enormous that i t becomes impor
tant to make known its appearance here as soon as possible, so that prompt action 
may be taken immediately a new occurrence takes place. 

The fol lowing extracts from Dr.-Bryce's bulletin w i l l show the gravity of the case. 
The first is condensed from the account given by the firm i n whose mi l l the insects 
were observed. 

"The first appearance of the Flour-moth we remember seeing was during the month 
of March, 1889. The moth was seen flying about in the basement of the mill, but 
l i t t l e attention was paid to i t . I n A p r i l there was an appearance of a few moths on 
the different floors of the mi l l , even at the top. I n the mouth of May we were troubled 
w i t h a few worms in some of our goods, and i n June more of them appeared. Ia 
July they increased rapidly. About the middle of July we shut down for a day orso; 
took the clothing from our bolting reels and cleaned i t and washed the inside thor
oughly w i t h soft lye soap and lime. We did the same wi th the elevators. When we 
started up again every corner and part of the m i l l had been thoroughly cleaned, as 
we supposed, and we commenced to work again; but after about four days we found 
our bolting reels, elevators, etc., worse than before. They were literally swarming ; 
w i th webs, moths, and worms, even inside the dark chambers of the reels. We shut 
down again and made a more thorough cleaning by washing, etc. While this was 
going on we found there was no use to t ry and clear ourselves of* the pest, as the mill' 
walls, ceilings, cracks, crevices, and every machine was completely infested with 
moths, cocoons, and caterpillars, and there was no use goiug on." 

Eventually the firm had to vacate their premises and bui ld a new mi l l . 
Dr. Bryce continues upon page 11 of the Bulletin, after detailing its habits, as fol

lows: 
" From the foregoing i t w i l l be apparent that the moth may not only be transported 

from one place to another i n any one of its various stages, but that search for its 
presence in any one or al l of these must be made where its presence is suspected. It 
w i l l at once be seen how great are not only the dangers of its transmission from one 
m i l l to another and one locality to another, but also how many are the difficulties. 
attaching to its detection", while as yet only a few individuals may have been intro
duced into a warehouse or m i l l . W i t h what rapidi ty the Ephestia kuhniella develop 
under favorable conditions, nothing w i l l better illustrate than the correspondence of 
a sufferer therefrom already published. When i t is stated that a large warehouse,, 
some 25 feet wide, 75 feet long, and four stories high, became li teral ly alive with moths 
i n the short course of six mouths, while thousands upon thousands of the cocoons 
were found adherent to the walls, joists, posts, ceilings, and in every nail-hole, cracks 
in floors, partitions, machinery, and furni ture throughout the whole building; while 
in sample boxes of cardboard, i n small and large bags, i n flour stored anywhere 
throughout the building, i t was abundantly present, i t w i l l be understood what millers 
have to expect to encounter i f they neglect the most vigorous measures to destroy the 
first moths which at any future time may appear on their premises. To illustrate 
further the diff iculty of overcoming the pest, once introduced, i t may he stated that 
several men have been at work i n the bui lding f rom which our correspondent has 
removed his machinery, for over a fo r tn igh t i n burning a l l woodwork, as flooring. 
fixtures, etc., sweeping down walls and destroying the rubbish, the walls thereafter 
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having to be washed down and the floors scrubbed w i t h disinfectants; while during 
the process many pounds of sulphur have been burned in order that the fumes may aid 
i n the work of destruction."—[James Fletcher, Ottawa, Canada, October 31, 1889. 

Spider Bites—Two Ceylonese Cases. 

Since reading your several notices of spider bites in America, two cases have come 
under my own observation. I n both cases the patients (Tamil coolies) were bit ten 
on the hand by the large, hairy spider, Mygale fasciata, while working i n the field. 
Both patients complained of recurring spasms followed by soreness and muscular 
pains extending through the leg, arm, and neck on the affected side. The local medical 
officer applied, i n one case, fuming nitr ic acid to the puncture, and in the second case 
injected permanganate of potassium. This second treatment seems to have been the 
most successful, the painful symptoms abating in a much shorter period.—[E. Ernest 
Green, Eton, Punduloya, Ceylon, October 5, 1889. 

Scent in Dung-beetles. 

I have just returned from gathering a load of moss (Sphagnum) out of a swamp 
miles i n extent, where I saw a most remarkable illustration of the power of smell in 
insects. The day was mild and st i l l , and there i n the midst of the swamp the excre
ment of my horse attracted a large number of the small dark scavenger beetle, about 
the size of a horse-fly, so common in cleared lands at this season of the year. They a l l 
came from the direction of the higher land. I have long been of the opinion that 
the power of scent was stronger in insects than in any other department of animated 
•creation. * * * — [ W . W. Meech, Vineland, N . J., October 18, 1889. 

.Beetles from Stomach of a " Chuck-wills-widow." 

I send by mail some "bugs" takenfrom the stomach of a Chuck-wills-widow. Please 
state name, and whether injurious to agriculture.—[G. H . Ragsdale, Gainesville, 
Cook County, Tex., May 12, 1886. 

R E P L Y . — * * * I beg to acknowledge the receipt of yours of recent date, ac-
eompanied by insects taken from the stomach of the Chuck-wills-widow (Antrostomns 
•carolinensis). This bird has a curious habit of bolting these large beetles whole 
while on the wing. There are two species in your sending. One is Ligyrus gihbosus, 
a species the larva of which feeds upon the root of sunflower, and which has been 
recorded as doing considerable damage in Nebraska, where the sunflower is grown 
as a crop; the other is Lachnosterna rugosa, a southern representative of the com
mon May beetle of the north. The larva of this insect is a white grub and doubt
less feeds on the roots of grass and similar vegetation.—[May 18, 1886.] 

£ Harvest-mite Destroying the Eggs of the Potato-beetle. 

I send you inclosed in small box a specimen of an insect found by me feeding upon 
the eggs of the Colorado Potato beetle. I have been troubled every year a great deal 
hy the ravages of the slugs, but this summer there are none upon my vines, though 
the usual number of old beetles are seen depositing their eggs. This insect may be as 
eommon as the house-fly, but he is new to me, and has won my gratitude. Perhaps 
you may be interested in him, but i f not no harm w i l l be done in placing him before 
your notice.—[Charles C. Bryant, Silver Lake P. O., Kingston, Mass., June 18, inw. 

R E P L Y — * * * The insect which you found feeding on tho eggs of the 
Colorado Potato-beetle is a Harvest-mite of the genus Trombidium. I t appears, so far 
as I can ascertain, to be a new species, and consequently we should be very glad to 
receive further specimens. Is i t at a l l common wi th you ? I th ink that no record 
has been published of the work of any Harvest-mite upon the eggs of the Potato-
beetle,^and i n consequence your letter possesses considerable interest. * * — 
£ June 22, 1886.] 
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Supposed I n j u r y to Grass f r o m Gastrophysa polygon!. 

Please to inform me as to the inclosed insects. A few days ago they made their 
appearance in great numbers i n the court house yard, and are destroying the grass 
very rapidly .—[N. E . Smithson, Winchester, 111., June 2, 1887. 

R E P L Y . — * * * This beetle is known as Gastrophysa polygoni. I t is a perfeetly " 
harmless species, in jur ing no crop aud feeding solely upon the weeds of the genus 
Polygonum (knot-weed, jomt-weed, goose-grass, door-weed, smart-weed, etc.) which 
grow among the grass i n lawns. * * * I know of no recorded instance of such a 
habit, and your observation therefore becomes interesting i f true. W i l l you there
fore please advise me whether you are not mistaken, and whether the insect does not 
feed upon some one of the weeds mentioned among the grass, rather than upon the 
grass itself ?—[ June 7, 1887. J 

Damage to dead Trunks of Pine by Rhagium lineatum. 

I send you by mail to-day specimens of the Pine-tree Borer, as requested in your 
letter, which bids fa i r to exterminate our pine trees. I f you have any remedy to ad
vise, would be glad to hear from you.—[E. E. Memminger, Flat Eock, N. C , Septem
ber 8, 1888. 

E E P L Y . — * * The insects sent are Rhagium lineatum. This species does not 
k i l l the pine trees, but simply bores beneath the bark and into the decaying wood of 
trees that have been ki l led by some other cause, or dead portions of live trees. It 
also attacks spruce and fir logs, stumps, and dead standing trees. In case it should 
become destructive to logs which have been cut for timber, i t cau be destroyed by 
stripping off the bark and portions of the sap-wood infested.—[September 13, 1888.] 

Some Vedalia Letters.* 

* * * The Vedalias that you brought to my p lace about the 20th of last March, 
and which we colonized on four large orange trees that were covered with Fluted 
Scale, have spread in all directions, although to begin w i t h they followed the direction 
of the wind most readily. From those four trees they have multiplied so rapidly that 
i n my orchard of 3,000 trees i t is seldom that we can now find a Fluted Scale. I find 
a few of them on some weeds in spots, but I can also find the beetles there. The 
trees have put on a new growth and look altogether different; even the black fungus 
on the old leaves has loosened its hold and begins to f a l l to the ground. Besides 
having cleaned my orchard, they spread also to the orchard of my cousin and to my 
father's orchard; the latter was also re-enforced by colonies from Mr. J. W. Wolf-
sk i l l and f rom Col. J. E. Dobbins. As my father has some 10,000, trees, and most all 
were more or less infested, the Vedalias had a grand feast ahead of them, and they 
have done their work most wonderfully. What I have said of my orchard applies to 
my father's also, and really to a l l our neighbors. When the Vedalias first began to 
mul t ip ly we took colonies of f i f t y or more i n the pupa state and placed them in 
different portions of the orchard, and even had we not done so the Vedalia unaided 
would itself have reached there i n almost the same time. 

On the Chapman place the Vedalias have cleaned the Fluted Scales off of the 150 
acres of land. They have taken more than an oppressive burden off of the orange 
grower's hands, and I for one very much thank the Division of Entomology for the 
Vedalia cardinalis, the insect that has worked a miracle.—[A. Scott Chapman, San 
Gabriel, Cal., October 18, 1889. 

The Vedalia had practically freed my orchard of Iceryas on the 31st of 
July. I t was on that date that I was obliged to post a notice at the entrance to my 
place, saying that I had no more Vedalias for distr ibution. The scale and lady-bird 

These were addressed to Mr. Coquillett, at Los Angel 
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had fought out the battle, and while the carcasses of the vanquished were every
where present to te l l of the slaughter, the victors had disappeared almost entirely 
from the field. I have 35 acres i n orchard—some 3,200 trees in al l . I never colonized 
any Vedalias i n my grove, excepting the two consignments which you brought to me 
yourself—one box on February 22 and two boxes March 20. I noticed the first increase 
from the lot No. 1 on the 15th of Apr i l , and from lot No. 2 on the 24th of the same 
month. On the 25th of A p r i l I found larvae upon several adjacent trees. These 
facts are from memoranda made at the. time. I have a list of the names of f r u i t 
growers, 226 i n number, to whom I personally distributed over 120,000 Vedalias i n 
colonies of various sizes between May 31 and July 31. * * * — [ J . R. Dobbins, San 
Gabriel, Cal., October 22, 1889. 

I am glad to report that the lady-birds you sent me are doing good work and in 
creasing in this neighborhood, and as soon as a l l are supplied I w i l l establish some 
on the mountain where the brush is f u l l of them, also a small patch near the Ocean, 
and hope the Cottony Cushion-scale w i l l soon be a scarce article in this section.— 
[Joseph Sexton, Goleta, Cal., August 12, f889. 

On Haematobia serrata. 

I have just received INSECT LIFE, NO. 4, Vol. II, for which please accept my most 
sincere thanks. 

On page 95 I find a passage which calls, on my part, for the fol lowing statement: 
On receiving the specimens of Hcematobia serrata from Dr. Lintner i n September, 

1888, 1 at once suspected that they might be specifically identical w i t h some Euro
pean Stomoxid, and I communicated them for identification to my frieud, Mr. Kow-
arz. He answered as follows: 

" I c h habe mix alle Miihe gegeben, aber ich vermag in dieser Fliege nichts anderes 
als Hcematobia serrata R. D. (Lyperosia Rnd.) zu erkennen. Sie unterscheidet sich 
von den europaern nicht im Geringsten." 

Translation: " I have taken great pains w i t h this fly and can not recognize in i t 
anything but the H. serrata R. D. (Lyperosia Rnd.). I t does not in the least differ 
from the European specimens." 

I t is important, i n such a case, to have i t distinctly stated that the identification is 
based upon an actual comparison of specimens by the best authority. Mr. Ferdinand 
Kowarz, i n Franzensbad, Bohemia, I consider as the entomologist who, at present, 
possesses the most extensive knowledge and experience of European Diptera, espe
cially so far as the discrimination of species is concerned. I take, therefore, his de
cision as trustworthy and final, and I regret that Dr. Lintner did not mention Mr. 
Kowarz's name i n the first publication which he made upon receiving my answer ( in 
the Country Gentleman, Albany, N . Y., November 29, 1888). 

My own knowledge of European Diptera is very insufficient, and in al l doubtful 
cases I apply either to Mr. Kowarz or to Professor Mik, or, for Cecidomyiae, to Dr. 
Franz Low (the two latter i n Vienna). 

You w i l l do me a favor by the publication of this letter in one of your next num
bers.—[C. R. Osten Sacken, Heidelberg, November 20, 1889. 
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G E N E R A L NOTES. 

OVIPOSITION OF TRAGLDION FULVIPENNE. 

A des i r ab le a d d i t i o n t o o u r k n o w l e d g e o f t h e l i f e - h i s t o r y o f Tragidion 
fulvipenne i s made b y P r o f . E . A . Popenoe , i n a p a p e r e n t i t l e d "Note 
o n t h e o v i p o s i t i o n o f a W o o d b o r e r , " r e a d a t t h e W i c h i t a mee t ing of the 
K a n s a s A c a d e m y o f Science, a n d p u b l i s h e d i n t h e M a n h a t t a n Industri
alist f o r N o v e m b e r 2, 1889. T h e Cerambycidw, as ^Professor Popenoe 
p o i n t s o u t , o r d i n a r i l y o v i p o s i t i u c r acks o f b a r k o r i n fissures made by 
t h e p a r e n t insec t , a n d hence t h e s t r i k i n g v a r i a t i o n i n t h i s hab i t i n the 
case o f t h e above -named beet le i s t h e m o r e i n t e r e s t i n g . 

F e m a l e beet les o n l y w e r e o b s e r v e d a b o u t a wood-p i l e on wa rm days 
a b o u t t h e e n d o f Sep tember , a n d a f t e r cons ide rab l e search they were 
seen o v i p o s i t i n g o n s t i c k s , p r o b a b l y o n t h e c h e s t n u t oak . The habit of 
t h e in sec t i n t h i s p a r t i c u l a r i s d e s c r i b e d as f o l l o w s : 

When detected in oviposition, the females were standing on the smooth hart, trans
versely to the stick, their bodies close to the surface, their antennae bent under at 
the tips, which were touching the bark, and the broad t i p of the abdomen closely 
appressed to the surface over which the insect stood. The close contact of the mo
tionless t ip of the abdomen to the bark prevented my noting the exact mode of placing 
the egg, and presently, becoming somewhat impatient, I l i f t ed a beetle from position, 
and, to my surprise, instead of an opening in the bark as I had anticipated, I saw a 
tubercle simulating so closely i n appearance and color the corky outgrowths common 
on the bark of the chestnut oak that I was at first inclined to believe i t one of these, 
and to question the purpose of the female i n maintaining so long the position de
scribed. On an examination of this tubercle, however, I found i t to be hollow, and 
wi th in i t , ly ing on the bark, w i t h no puncture or abrasion in the latter to he seen, 
was a n oblong egg of a translucent, du l l white surface, smooth and without mark
ings, so far as I could see w i t h a pocket t r iplet of good definition. This egg wassaf-
ficient i n size nearly to fill the hollow tubercle, or egg-case, as I may now call it. 
The egg-case is rather regular, ellipticle, strongly convex, measuring about one-six
teenth of an inch i n length. Under the microscope, the case appears on the surface 
to be made up of scales of the t h in external layer of the oak bark, intermingled with 
glistening particles, as of dried mucus. 

INSECTS INJURING- T H E TEA-PLANT I N CEYLON. 

We have recently received from Mr. E. Ernest Green of Eton, Pun-
d u l o y a , C e y l o n , a series o f n i n e s h o r t a r t i c l e s o n t h e " Insec t Pests of 
t h e T e a - p l a n t " p u b l i s h e d i n t h e Ceylon Independent, J u l y 3 to October 
3. T h e pape r s are i l l u s t r a t e d b y e n g r a v i n g s m a d e b y a na t ive from 
d r a w i n g s b y M r . G r e e n a n d , w h i l e n a t u r a l l y n o t o f a h i g h state of art, 
a r e p l a i n a n d cha rac t e r i s t i c . T h e pests t r e a t e d a re as f o l l o w s : 

T H E F A G G O T W O R M (Eumeta carmerii).—This i n s e c t i s one o f theBag-
w o r m s , a n d i t s p o p u l a r name i s d e r i v e d f r o m t h e f a c t t h a t i t s case re
sembles a b u n d l e o f m i n u t e f a g g o t s . T h e l i f e h i s t o r y i s v e r y similar to 
t h a t o f o u r c o m m o n B a g - w o r m (Thyridopteryx ephemeraeformis). Mr. 
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Green quotes a q u a i n t n a t i v e l e g e n d c o n c e r n i n g these insects , t o t h e 
e f fec t t h a t i n a p r e v i o u s l i f e t h e y ex i s t ed i n t h e h u m a n f o r m , w h e n 
a m o n g s t o t h e r c r imes t h e y m a d e a r e g u l a r t r a d e o f s t e a l i n g f i r e - w o o d j 
a t t h e i r d e a t h t h e i r souls w e r e sent i n t o t h e bodies o f insec ts a n d con
d e m n e d t o p e r p e t u a l l y c a r r y a b o u t w i t h t h e m a f a g g o t o f w o o d . T h i s 
species i s also f o u n d o n t h e coffee p l a n t . 

T H E B O R E R (Zeuzera coffece).—This insec t w h i c h has been so f r e 
q u e n t l y t r e a t e d as a coffee enemy a n d so k n o w n t o p l a n t e r s as t h e " R e d 
B o r e r " is b y n o means u n c o m m o n as a bo re r o f t h e t ea -p lan t . I t be longs 
t o t h e Cossince. 

T H E T E A B A R K - L O U S E (Aspidiotus thece).—This i s one o f t h e m o s t 
ser ious enemies o f t h e p l a n t a n d is v e r y no t iceab le a t t h e t i m e o f 
p r u n i n g . 

T H E Y E L L O W B A R K - L O U S E (Aspidiotus flavescens).—This is a s m a l l e r 
species t h a n A. thece, b u t is m u c h m o r e r e a d i l y r ecogn ized o n accoun t 
o f i t s y e l l o w co lo r c o n t r a s t i n g w i t h t h e b a r k , w h i l e A. thece i s o f t h e 
same co lo r as t h e b a r k . 

T H E T R A N S P A R E N T - S C A L E D B A R K - L O U S E (Aspidiotus transparens.)— 
T h i s species has been n o t i c e d o u l y i n s m a l l n u m b e r s a n d p r e f e r s t h e 
l e a f t o t h e b a r k . T h e scales are s m a l l , r o u n d , a n d colorless , a n d t h e 
insects can be p l a i n l y seen benea th t h e m . 

T H E L O B S T E R C A T E R P I L L A R (Stauropus alternus).—This i s a l a r g e 
l e a f - f e e d i n g species, a n d w h e n f i v e occur u p o n a s ing le p l a n t t h e leaves 
become c o m p l e t e l y d e v o u r e d . I t is a close a l l y t o t h e L o b s t e r Ca te r 
p i l l a r o f E u r o p e , 8 fagi. 

T H E R E D T E A - M I T E O R R E D S P I D E R (Tetranychus Maculatus).—This 
m i t e » p r o d u c e s a copper s u n b u r n t appearance o f t h e leaves a n d i t w i l l 
be r emembered as h a v i D g p r e v i o u s l y been desc r ibed b y M r . W o o d -
M a s o n as a f f e c t i n g t h e t ea -p lan t i n A s s a m . M r . Green t h i n k s i t i d e n t i 
c a l w i t h the species descr ibed b y M r . N i e t n e r as t h e " R e d S p i d e r o f t h e 
coffee t ree ( A c a r u s Coffece)." 

T H E F I V E - L E G G E D T E A - M I T E (Typhlodromus carinatus).—This spe
cies, M r . Green says, is c lose ly r e l a t e d t o t b e R u s t - m i t e o f t h e o r a n g e 
(T. oleivorus A s h m . ) w h i c h feeds o n b o t h sides o f t b e leaf , w h i l e t h e 
R e d Sp ide r is con f ined t o the u p p e r sur face . H e a d v i s e d one p a r t o f 
kerosene emuls ion t o e i g h t y p a r t s o f wa t e r , o r one p a r t o f P h e n i l e t o 
t w o h u n d r e d a n d f o r t y p a r t s o f w a t e r . 

T H E Y E L L O W T E A - M I T E ( A c a r u s translucens).—This m i t e p r o d u c e s 
t h e c o n d i t i o n ca l l ed " s u l k y " a n d feeds u p o n t h e buds . T h e l i v i n g i n 
sects can be f o u n d o n l y upon the b u d a n d t h e u n d e r s i d e o f t h e t w o f o l 
l o w i n g leaves, a n d as each f r e s h b u d opens the co lony moves h i g h e r u p , 
d e s e r t i n g t h e l o w e r leaves, b u t these r e m a i n i n j u r e d a n d a l w a y s re
t a i n t h e m a r k s o f t h e insects . E x c e p t i n g t h e T e a B a r k - l o u s e M r . G r e e n 
considers t h i s t o be t h e m o s t ser ious pes t t o t h e p l a n t . H e t h i n k s t h a t 
t h e sy s t ema t i c d e s t r u c t i o n o f a l l t ea p r u n i n g s w h i l e s t i l l g r een w o u l d 
p r o v e a n immense check t o t h i s pes t a n d o the r s . 



IU 

A NEW WAY OF USING CARBON BISULPHIDE. 

We have not yet seen any notice in this country of the point brought 
o u t b y t h e p r e s i d e n t o f t h e L y o n s V i t i c u l t u r a l Soc ie ty i n a recent ad
dress t o t h e e f f ec t t h a t v a s e l i n e is n o t o n l y an exce l l en t so lven t o f bisul
p h i d e o f c a r b o n , b u t t h a t i t also p roduces t h e p o w e r o f pene t r a t i ng the 
soi ls a n d o f w o o d y t issues i n a m o s t r e m a r k a b l e manner . Bisulphide 
a f t e r h a v i n g been t a k e n u p b y vase l ine l i be ra t e s i t s e l f progressively 
a n d t h e n vapor izes . T h e a c t i o n o f t h e v a p o r i s t h u s p r o l o n g e d through 
m a n y d a y s . T h e s t r e n g t h o f these v a p o r s i s f a r less t h a n i f the bisul
p h i d e be used a lone , b u t t h e e f f ec t is o f m u c h g rea te r du ra t ion . I n 
w a r m c l ima te s , w h e r e i f t h e b i s u l p h i d e were used alone t h e vaporization 
w o u l d be e x c e e d i n g l y r a p i d , i t s use w i t h vase l ine w i l l be o f grea t benefit, 
a l t h o u g h a d d i n g s o m e w h a t t o t h e expense. 

RANGE OF PYRALIS FARINALIS. 

As is the case with other insects of similar habits, this common Meal
w o r m M o t h i s v e r y w i d e s p r e a d . T h e B r i t i s h M u s e u m Catalogue iu 
1858 records i t f r o m E n g l a n d , G e r m a n y , t h e w h o l e o f E u r o p e , Madeira, 
U n i t e d States , N o v a Scot ia , S o u t h A f r i c a , Cape o f G o o d Uope, and 
A u s t r a l i a . W e m e n t i o n i t a t t h i s t i m e f o r t h e reason t h a t M r . J . G. 0. 
T e p p e r i n h i s papers on " C o m m o n N a t i v e In sec t s , " pub l i shed in the 
Garden and Field o f A d e l a i d e , S o u t h A u s t r a l i a , s tates t h a t th is moth 
is v e r y c o m m o n l y me t w i t h i n out-houses, k i t c h e n s , a n d even on trees 
i n t h e field. H e s a y s : 

Whether i t is native or introduced is hard to say, as the writer already met it 
about Apri l , 1854, as commonly as now in the country. 

I t seems t o us t h a t i t i s w i t h o u t m u c h q u e s t i o n a n E u r o p e a n species 
i m p o r t e d i n t o A u s t r a l i a a n d t h e r e s t o f t h e g lobe , as i t was noticed by 
t h e o lde r G e o f f r o y a n d b y Linnaeus . 

KIND WORDS FROM ABROAD. 

Mr. A. M. Pearson, chemist to the Department of Agriculture of 
V i c t o r i a , i n a l e c t u r e o n " Science a n d F a r m i n g , " p u b l i s h e d i n Bulletin 
N o . 3, D e p a r t m e n t o f A g r i c u l t u r e a t M e l b o u r n e , makes use o f the fol
l o w i n g exp re s s ion : 

Science has also lent its aid in the direction of overcoming plant diseases and insect 
pests, and I th ink i t must be acknowledged that the Americans, more especially the 
Department of Agriculture at Washington, have taken the lead in this direction. 

ON SOME GALL-MAKING INSECTS IN NEW ZEALAND. 

Under the above caption Mr. W. M. Maskell has published a short 
paper i n t h e Transactions of the New Zealand Institute f o r 1888, i n which 
he describes c e r t a i n g a l l s u p o n Olearia furfuracea, a n a t i v e shrub, 
k n o w n b y t h e se t t l e r s as " A k e - a k e , " a n d b y t h e M a o r i e s as " A k e p i r o . " 
M r . M a s k e l l has r ea red f r o m t h e g a l l s a d i p t e r o u s i n sec t a n d a hymen-
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op te r an . I n r e f e j f f i n g t o t h e l a t t e r insec t , w h i c h he ca l l s Eurytoma 
olearice, he s ta tgg t h a t w h i l e i t seems l i k e l y t h a t t h i s insec t i s a g a l l -
p roduce r , i t m a j be o n l y a messmate o f a O e c i d o m y i a , as i t s larvae a u d 
pupae are f o u p d m i x e d i n d i s c r i m i n a t e l y w i t h those o f t h e C e c i d o m y i a , 
a l t h o u g h i n s e p a r a t e ce l l s . H e i n c l i n e s t o t h e b e l i e f t h a t t h e Cec i 
d o m y i a p ro4uces t h e g a l l s a n d t h a t t h e E u r y t o m a m a k e s use o f t h e m 
as a residence. I n c o n s i d e r i n g t h i s q u e s t i o n he r e f e r s t o t h e J o i n t 
W o r m as Eurytoma hordei, a n d s ta tes t h a t i t i s n o t c e r t a i n t h a t i t i s 
p h y t o p h a g o u s , b u t t h a t i t m a y be o n l y p a r a s i t i c u p o n t h e l a r v a o f Cec i -
domyia . I n t h i s r e m a r k M r . M a s k e l l i s b e h i n d t h e t i m e s , as t h e r e is n o 
longer any q u e s t i o n o f t h e p h y t o p h a g o u s n a t u r e o f t h i s species, b u t h i s 
g r e y e s t m i s t a k e occurs i n t h e i d e n t i f i c a t i o n o f t h e insec t w h i c h he con
siders a E u r y t o m i d . A s h i s figures show, i t i s n o t a n E u r y t o m a , a n d 
4pes n o t even b e l o n g t o t h e f a m i l y Chalcidido3. Spec imens w h i c h he 
has k i n d l y sent us show t h a t i t i s a P r o c t o t r u p i d o f t h e s u b f a m i l y Pla-
tygasterinas, a n d b e l o n g i n g t o t h e genus Monocrita. T h i s i d e n t i f i c a t i o n 
o f the insect r enders i t q u i t e c e r t a i n t h a t i t i s a pa ras i t e . 

VERTEBRATE ENEMIES OF T H E W H I T E GRUB. 

P ro f . C. W - H a r g i t t , l ) f M i a m i U n i v e r s i t y , i n a n a r t i c l e o n t h e W h i t e 
G r u b , c o n t r i b u t e d to t h e O x f o r d ( O h i o ) News o f A p r i l 6 l a s t , g i v e s f r o m 
his personal obse rva t ions some i n t e r e s t i n g notes u p o n t h e s u b j e c t o f t h i s 
note. H e finds t h a t t h e c r o w i s a m o n g t h e m o s t a c t i v e a n d c o n s t a n t 
enemies o f t h i s insect . 

His presence in flocks, promenading pastures and meadows, is almost wholly due to 
his taste for this pest, as has been abundantly proved by an examination made upon 
the stomach and crop. 

The r o b i n a n d the b l a c k b i r d he s ta tes t o be h a r d l y less a c t i v e as de-
vourers o f the g r u b . 

H e also cites the s p a r r o w - h a w k , k i n g - b i r d , j a y , a n d t h e g o l d e n wood
pecker as^of less i m p o r t a n c e . 

A m o n g mammal s he c i tes t h e m o l e a n d t h e s k u n k , w h i l e d i ssec t ions 
o f f r o g s showed several g r u b s a n d m a n y a d u l t beet les . I n a s i n g l e f r o g 
s tomach s i x f u l l - g r o w n M a y - b e e t l e s w e r e f o u n d . 

NEW METHOD OF DESTROYING SCALE-INSECTS. 

W e unders tand t h a t a p a t e n t has been i s sued t o M r . E d w i n P . F o w l e r , 
o f N a t i o n a l C i t y , C a l . , f o r a process o f d i s l o d g i n g a n d d e s t r o y i n g scale-
insects b y means o f a s a n d b l a s t . W e h a v e been a c q u a i n t e d w i t h t h e 
f ac t t h a t t h i s a p p l i c a t i o n was be fo r e t h e P a t e n t O f f i c e f o r some t i m e , b u t 
have been u n a b l e t o p u b l i s h a n y t h i n g c o n c e r n i n g i t p e n d i n g i t s con
s ide ra t ion . T h e p l a n i s a n i n g e n i o u s one, b u t w h e t h e r i t w i l l p a y o r 
n o t i s a m a t t e r f o r f u t u r e e x p e r i m e n t . A f a n - b l o w e r o r o t h e r a p p a r a t u s 
capable o f c r e a t i n g a n a r t i f i c i a l c u r r e n t o f a i r i s e m p l o y e d ; t h e c u r r e n t 
is d i r e c t e d a g a i n s t t h e t ree , a n d i n i t s t r a n s i t f r o m the f a n is c h a r g e d 
w i t h sand . T h e f o r c e o f t h e c u r r e n t i s c a r e f u l l y g a u g e d a n d t h e sand 
m a y be h e a t e d . 
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DR. FRANZ LOW. 

It is with profound regret that we have just received from his brother 
t h e sad news o f t h e d e a t h o f D r . F r a n z L o w , w h i c h t o o k place a t Vienna, 
A u s t r i a , N o v e m b e r 22, a f t e r a l o n g a n d p a i n f u l i l lness . W i t h h im en
t o m o l o g i c a l science loses a consc ien t ious w o r k e r , whose labors have 
g r e a t l y added t o t h e c o m m o n s t o c k o f k n o w l e d g e , a n d his premature 
d e a t h (he d i e d i n h i s s i x t y - f i r s t y e a r ) w i l l e v e r y w h e r e be f e l t as a 
c a l a m i t y . 

H i s f i r s t e n t o m o l o g i c a l pape r was p u b l i s h e d i n 1857, a n d treats of 
t h e larvae o f t h e Co leop te rous genus Nebria, b u t he soon became more 
i n t e r e s t ed i n t h e l i f e - h i s t o r y o f g a l l - p r o d u c i n g insects , especial ly Diptera, 
Homoptera, a n d Acarince. O f h i s n u m e r o u s papers on th i s subject, 
p u b l i s h e d m o s t l y i n t b e P roceed ings o f t h e Z o o l . b o t a n . Society of 
V i e n n a , e v e r y one m a r k s an a d d i t i o n to o u r k n o w l e d g e . Th i s is es
p e c i a l l y t r u e o f t h e c l a s s i f i ca t ion a n d l i f e - h i s t o r y o f t h e Psyllidce, and 
he became t h e r ecogn ized l e a d i n g a u t h o r i t y on t h i s i n t r i c a t e group of 
insects . N o t w i t h s t a n d i n g t h e w o r k s b y F l o r a n d T h o m s o n , tbe clas
s i f i c a t i o n o f Psyllidce h a d r e m a i n e d p r a c t i c a l l y w h e r e Fo r s t e r l e f t i t in 
1848, a n d L o w ' s paper , " Z u r S y s t e m a t i k de r P s y l l o d e n , " publ ished in 
1879, m a r k s t h e first g e n u i n e p rogress s ince t h a t t i m e . Some years 
p r e v i o u s l y he h a d p o i n t e d o u t t h e g r e a t i m p o r t a n c e o f t h e s tudy of the 
ea r l i e r stages o f Psyllidce t o a t h o r o u g h u n d e r s t a n d i n g o f t h i s family, 
a n d h i s n u m e r o u s c o n t r i b u t i o n s t o t h i s s u b j e c t s h o w h o w indefatigable 
he was i n t r a c i n g a n d d e s c r i b i n g t h e m . 

D r . L o w w i l l a lso be r e m e m b e r e d as t h e a u t h o r o f several valuable 
papers o n M y i a s i s , a n d as one o f t h e c o l l a b o r a t o r s o n t h e Zoologischer 
J a h r e s b e r i c h t f r o m 1883 t o 1885. P e r s o n a l l y we s h a l l g r ea t l y miss him 
as one o f o u r m o s t v a l u e d E u r o p e a n cor responden t s , a lways ready to 
assist w i t h sugges t ions a n d c r i t i c i s m s g i v e n i n t h e mos t amiable and 
u n p r e t e n t i o u s w a y . H e t o o k a k e e n i n t e r e s t i n A m e r i c a n entomology; 
a n d i t was a d e l i g h t f u l ( i f o f t e n d i f f i c u l t ) t a s k t o answer the many 
k n o t t y ques t ions h e p l i e d us w i t h i n h i s l e t t e r s r e g a r d i n g a l l sorts of 
insects , espec ia l ly those t r e a t e d o f o r de sc r ibed b y t h e o lde r authors. 

EUGENE MAILLOT. 

We also deeply regret to learn of the death of another valued friend 
a n d cor respondent , M a i l l o t , d i r e c t o r o f t h e s i l k s t a t i o n a t Montpellier. 
M a i l l o t was a m a n o f g r e a t s c i en t i f i c a b i l i t y , a n d was, a t t h e same time, 
an e m i n e n t l y p r a c t i c a l m a n . H e w a s s t u d y i n g t h e d i f f e r e n t races of 
s i l k - w o r m s f r o m a l l p a r t s o f t h e w o r l d a t t h e t i m e o f h i s dea th , and had 
c o n t r i b u t e d i n a l a r g e measure t o t h e g e n e r a l a d o p t i o n i n France of 
t h e microscopic se lect ion o f s i l k - w o r m eggs as a p r e v e n t i v e against 
peb r ine . H e was a s t u d e n t o f Pas teu r ' s , a n d a c o m p a r a t i v e l y young 
m a n . H i s w o r k e n t i t l e d "Legons sur le ver a soie du Murier" f rom a 
t h e o r e t i c a l a n d p r a c t i c a l p o i n t o f v i e w , i s one o f t h e bes t treatises upon 
s e r i c u l t u r e w h i c h has been w r i t t e n u p t o t h e p re sen t t i m e . 
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ENTOMOLOGICAL SOCIETY OF WASHINGTON. 

The fifty-sixth regular meeting of the Entomological Society of Washington, D. C, 
held November 12, 1889. 

Mr. F. M. Webster and Dr. John Hamil ton were elected corresponding members of 
the society. 

Mr. Howard exhibited a specimen of Xylonomus rileyi Ashm., taken on the Wash
ington Monument. 

Mr. Lugger read some notes on " T h e migration of the Archippus butterfly," and 
gave an interesting study of their spring and f a l l movements. He also noted a 
similar migration of Vanessa cardui. Dr. R. Thaxter stated i n discussion that he had 
found Archippus winter ing along the Gulf of Mexico in immense numbers. 

Mr. Howard read a paper on " A few additions and corrections to Scudder's Nomen-
clator Zoologicus." 

Mr. Marlatt gave some " Notes on the abundance of oak-feeding lepidopterous 
larvae this f a l l , " and named twelve species of macrolepidopterous larvae taken in 
the course of about an hour. 

Mr. Schwarz read a paper entitled " Caprification," and gave a thorough resume" 
under the following heads: 

(1) The flower and f rui ts of the Capri fig and the wi ld species of Ficus. 
(2) Enumeration of the fig insects and difficulties of study. 
(3) Life history of true fig-insect (Blastophaga) and fert i l izat ion of wi ld species of 

Ficus and the Capri fig; and 
(4) The true fig tree and the process of caprificatiou. 
Mr. Townsend read a paper on "The f a l l occurrence of Bibio and Dilophus," in 

the discussion of which i t was conceded that the autumnal occurrence was simply 
due to an acceleration of development, as they hibernate in a nearly developed state. 

W M . H . FOX, M. D. , 
Recording Secretary. 

o 
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S P E C I A L NOTES. 

A descriptive Catalogue of the Phalangiinae in Illinois.—We have just re

ceived f r o m M r . C. M . W e e d a p a p e r w i t h t h e above t i t l e p u b l i s h e d 
as a b u l l e t i n o f t h e I l l i n o i s S t a t e L a b o r a t o r y o f N a t u r a l H i s t o r y (Decem
ber, 1889), a n d also a p a r t i a l b i b l i o g r a p h y o f t h e same g r o u p as repre
sented i n N o r t h A m e r i c a . T h e d e s c r i p t i v e ca t a logue i n c l u d e s t h e con
s idera t ion o f t h r e e gene ra a n d t e n species, t w o o f t h e species b e i n g 
new. Liobonum dorsatum, L. (?) formosum a n d OliogopJius pictus a re fig
ured . T h e b i b l i o g r a p h y i n c l u d e s five t i t l e s a n d fifty-eight references 
to descr ip t ions o f species. W e are g l a d t o see t h i s n e g l e c t e d g r o u p 
w o r k e d u p so s a t i s f a c t o r i l y . 

Entomological N e w s — T h e E n t o m o l o g i c a l Sec t ion o f t h e A c a d e m y o f 
N a t u r a l Sciences, o f P h i l a d e l p h i a a u d t h e A m e r i c a n E n t o m o l o g i c a l 
Society announce t h e p u b l i c a t i o n o f a n e w j o u r n a l t o be d e v o t e d t o 
notes and news, quer ies a n d answers , exchanges a n d d o i n g s o f socie
t ies. I t i s ed i t ed b y M r . E . M . A a r o n , ass is ted b y a n a d v i s o r y com
mi t t ee consis t ing o f D r . G . H . H o r n , M r . E . T . Cresson , D r . H e n r y S k i n 
ner, and M r . P h . P . C a l v e r t . T h e s u b s c r i p t i o n p r i c e i s $ 1 a yea r , a n d t e n 
numbers w i l l be p u b l i s h e d , one f o r each m o n t h , w i t h t h e e x c e p t i o n o f 
J u l y a n d A u g u s t . I t b e g a n p u b l i c a t i o n J a n u a r y - 1 , 1890. T h e m a i n 
objec t o f t h e j o u r n a l , as s t a t e d i n i t s c i r c u l a r o f a n n o u n c e m e n t , w i l l be 
to keep en tomolog i s t s a c q u a i n t e d w i t h w h a t i s b e i n g p u b l i s h e d i n ser ia ls 
a t home a n d a b r o a d , a n d i t w i l l a lso g i v e news i t e m s c o n c e r n i n g ex
p lo ra t ions a n d co l l ec to r s . T h e j o u r n a l w i l l mee t a p r e sen t w a n t a n d 
w i l l be w e l c o m e d b y A m e r i c a n co l l e c to r s . B a c k e d b y t h e A m e r i c a n 
E n t o m o l o g i c a l Soc i e ty i t s success w o u l d seem t o be assured . 

Dr. Lintner ' s la test Repor t .—Dr . L i n t u e r ' s fifth r e p o r t o n t h e i n j u r i o u s 
and o the r insec t s o f t h e S t a t e o f N e w Y o r k has been r ece ived . I t i s 
ex t r ac t ed f r o m t h e f o r t y - s e c o n d r e p o r t o f t h e N e w Y o r k S t a t e M u s e u m o f 
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N a t u r a l H i s t o r y . I t compr i ses n e a r l y t w o h u n d r e d a n d fifty pages of 
v e r y i n t e r e s t i n g m a t t e r a n d i s i l l u s t r a t e d b y fifty t e x t figures. The mat
t e r i s p r e p a r e d w i t h D r . L i n t n e r ' s u s u a l g r e a t care a n d con ta ins valuable 
s u m m a r i e s o f o u r i n f o r m a t i o n u p o n a l a r g e n u m b e r o f i n j u r i o u s insects. 
T h e c o n s i d e r a t i o n o f each species i s p r e f a c e d *by a s y n o n y m i c a l and 
b i b l i o g r a p h i c a l t a b l e w h i c h i s o f g r e a t v a l u e t o t h e w o r k i n g entomolo
g i s t . T h e p r i n c i p a l a r t i c l e s are u p o n Remedies a n d Preven t ives , the 
L a r c h S a w - f l y (Nematus erichsonii), t h e C o w H o r n - f l y , t h e E l m Leaf-
beet le , a n d t h e G r a i n P l an t - louse . S h o r t accounts a re g i v e n o f other 
species, a n d u n d e r t h e h e a d o f " I n s e c t A t t a c k s " a n d "Miscel laneous 
O b s e r v a t i o n s " m a n y i n t e r e s t i n g notes a re co l loca t ed . A s m a l l section. 
o f t h e r e p o r t is d e v o t e d t o A c a r i n a a n d M y r i a p o d a i n w h i c h several in
j u r i o u s a n d b e n e f i c i a l m i t e s are m e n t i o n e d . I n an a p p e n d i x a l is t of 
t h e p r i n c i p a l p u b l i c a t i o n s o f t h e E n t o m o l o g i s t d u r i n g 1888 is given. 
W e c a n c o m m e n d D r . L i n t n e r ' s w r i t i n g s f o r t h e care w i t h w h i c h quoted 
i n f o r m a t i o n i s c r e d i t e d , a n d w i s h w e c o u l d say t h e same rega rd ing his 
i l l u s t r a t i o n s , w h i c h a re o f t e n used w i t h n o s u c h r e g a r d f o r au tho r i t y or 
source. 

The L i t t l e R e d A n t . — W e p u b l i s h i n t h i s n u m b e r a f r e e t rans la t ion of 
a n i n t e r e s t i n g a r t i c l e b y M . A . B e l l e v o y e o n t h i s insec t . I t w i l l be in
t e r e s t i n g i n connec t i on w i t h o u r a r t i c l e ( V o l . I I , N o . 3) o n t h e occurrence 
o f t h i s insec t i n A m e r i c a . M r . B e l l e v o y e ' s sugges t ed inference that 
i n a s m u c h as he was unab le t o obse rve t h a t t h e an t s c a r r i e d any food 
t o t h e i r nests t h i s m i g h t be c o n s i d e r e d a r e s u l t o f domest icat ion, as 
t h e y a l w a y s find s o m e t h i n g t o f e e d u p o n i n o u r houses, w i l l hardly 
h o l d f o r t h i s s ide o f t b e w a t e r , as i n o u r expe r i ence these ants are often 
seen c a r r y i n g p a r t i c l e s o f f o o d i n t o c r a c k s i n w a l l s a n d f loors which 
p r o b a b l y l e a d t o t h e i r nests . 

Technical Entomology i n Ohio.—The O h i o A g r i c u l t u r a l E x p e r i m e n t Sta
t i o n has s t a r t e d a n i n n o v a t i o n i n t h e l i n e o f a series o f t echn ica l bulle
t i n s . T h e d i r e c t o r e x p l a i n s i n a n obscure f o o t - n o t e t h a t the series is 
i n t e n d e d t o e m b o d y t h e t e c h n i c a l r e s u l t s o f t h e w o r k o f t h e s tat ion, but 
t h a t i t i s n o t expec t ed t h a t t h e y w i l l be o f d i r e c t se rv ice t o farmers in 
g e n e r a l . I t i s h o p e d , r a t h e r , t h a t t h e y m a y b e f o u n d u s e f u l b y work
ers i n o t h e r s t a t i ons , a n d t h u s i n d i r e c t l y serve t h e cause o f agriculfo| 
u r e . I t compr i ses t h r e e a r t i c l e s b y t h e e n t o m o l o g i s t , M r . C. M . Weed, 
e n t i t l e d (1) " P r e p a r a t o r y s tages o f t h e 20- spo t t ed L a d y - b i r d , " (2) 
" S tud ie s i n P o n d L i f e , " a n d (3) " A P a r t i a l B i b l i o g r a p h y o f Insects 
a f f e c t i n g C l o v e r . " O f these a r t i c l e s , t h e one u p o n " S t u d i e s i n Pond 
L i f e " i s n a t u r a l l y o f t h e g r e a t e s t i n t e r e s t a n d v a l u e , a n d a number of 
n e w p o i n t s are b r o u g h t o u t . T h e " L a r g e r T y p h a - b o r e r " (Arzama oh-
Uquata G . a n d R . ) i s figured i n l a r v a , p u p a , a n d i m a g o , a n d he records 
a n u m b e r o f da tes o f t r a n s f o r m a t i o n , a n d descr ibes t h e l a r v a and pupa. 
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"The Toothed-horned Fish-fly" (Ghauliodes rostricomis Eamb.) is fig
u red i n *the l a r v a , p u p a , a n d a d u l t , a n d notes u p o n i t s l i f e - h i s t o r y a re 
g i v e n , a d d i n g , h o w e v e r , l i t t l e t o t h e o b s e r v a t i o n s r e c o r d e d b y W a l s h 
i n t h e second v o l u m e o f t h e p roceed ings o f t b e E n t o m o l o g i c a l Soc i e ty 
o f P h i l a d e l p h i a . T h e S a g i t t a r i a C u r c u l i o (Listronotus latiusculus B o h . ) 
i s also figured i n t h e l a r v a , p u p a , a n d a d u l t , a n d i t s b r e e d i n g h a b i t s , 
a n d t h e l e a f a n d s t a l k a n d seed heads o f t h e c o m m o n a r r o w - l e a f are de
scr ibed . T h e Lesser W a t e r - b u g (Zaitha fluminea Say) i s s t a t e d t o f e e d 
m a i n l y u p o n t h e e a r l y s tages o f D r a g o n F l i e s . I t a lso uses as. f o o d 
u n i v a l v e sna i l s a n d M a y - f l y larvae. Notonecta undulata i s r e co rded as 
f e e d i n g u p o n M a y - f l y larvae a n d u p o n a species o f B o a t m a n (Gorisa 
alternata Say ) . Donatio, subtilis K u n z e feeds u p o n a n u m b e r o f a q u a t i c 
p l an t s a n d p o l l i n i z e s Nuphar advena. H i s o b s e r v a t i o n s i n d i c a t e t h a t 
the 13-spot ted L a d y - b i r d (Mippodamia 13-punctata) has a q u a t i c t e n d 
encies, as he has c o m m o n l y f o u n d i t u p o n t h e leaves o f a q u a t i c p l a n t s . 
T h i s accords w i t h o u r o w n exper i ence , a n d M u l s a n t m e n t i o n s t h e same 
t h i n g o f t h i s species i n F r a n c e . T h e s tages o f Benacus griseus a n d 
Belostoma americanum a re d e s c r i b e d a n d those o f t h e f o r m e r species 
are figured. A l t o g e t h e r t h i s i s one o f t h e bes t a n d m o s t i n t e r e s t i n g 
( en tomolog ica l ly ) o f t h e e x p e r i m e n t s t a t i o n b u l l e t i n s so f a r i ssued. 

Ul t ima te L a r v a o f P l a typsy i iu s .—We c o p y i n t h e p r e sen t issue f r o m 
Entomologica Americana f o r F e b r u a r y t h e d e s c r i p t i o n o f a n i n t e r e s t i n g 
l a r v a l f o r m o f t h i s c u r i o u s a n d anoma lous beaver pa ras i t e , a n d w o u l d 
a g a i n c a l l a t t e n t i o n t o t h e w o n d e r f u l s u p e r f i c i a l r esemblance t o c e r t a i n 
M a l l o p h a g a o f t h e gene ra Nirmus a n d Trichodectes. I n some species 
o f t h e l a t t e r genus t h e m a n d i b l e s are b i d e n t a t e , as i n t h i s l a r v a , w h i l e 
t h e c a p u t a l characters , t h e loss o f t h e a n a l ce rc i , a n d t h e g e n e r a l f o r m o f 
b o d y so depa r t f r o m t h e e a r l i e r l a r v a t h a t t h e resemblance t o t h e M a l 
l o p h a g a is s t i l l m o r e s t r i k i n g . B u t none o f t h e l i c e h a v e the m o u t h -
par t s , o therwise , as i n t h i s l a r v a , n o r t h e s i ng l e j o i n t e d t a r sus .—C. V - R . 

Ovipos i t ion o f Hypode rma b o v i s — T h e i n t e r e s t i n g f a c t s n a r r a t e d i n t h i s 
n u m b e r b y D r . Cooper C u r t i c e b r i n g u n e x p e c t e d c o n f i r m a t i o n o f w h a t 
w e s t a t e d i n t h e l a s t issue as t o t h e eggs o f t h i s O x W o r m a l b e i n g fas t 
ened e x t e r n a l l y , a n d w o u l d seem t o i n d i c a t e t h a t , e x c e p t i o n a l l y a t l eas t , 
i f n o t n o r m a l l y , t h e n e w l y - h a t c h e d l a r v a i s t a k e n i n t h r o u g h t h e m o u t h 
a n d c a n l i v e i n t e r n a l l y d u r i n g t h e first s tage. W h e t h e r these y o u n g 
larvae i n t h e oesophageal w a l l s a n d u n d e r t h e p l e u r a e v e n t u a l l y p e r i s h 
or succeed i n w o r k i n g benea th t h e s k i n i s as y e t t o be ascer ta ined , b u t 
w e see n o t h i n g i m p r o b a b l e i n t h e l a t t e r course. These y o u n g larvae 
are doubt less t a k e n f r o m one a n i m a l t o a n o t h e r t h r o u g h t h e h a b i t 
w h i c h c a t t l e h a v e o f l i c k i n g each o the r , a n d i t i s poss ible t h a t i n o l d e r 
c a t t l e i n w h i c h t h e h i d e i s t h i c k t h i s mode o f en t rance o f H y p o d e r m a 
i s more c o m m o n tha ja^ in^yo tHrge r a n i m a l s . W e h a v e e x a m i n e d D r . 
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C u r t i c e ' s m a t e r i a l a n d can c o r r o b o r a t e t h e correctness o f t h e determi. 
n a t i o n . I n t h i s connec t i on w e also d r a w a t t e n t i o n t o t h e interest ing 
c o m m u n i c a t i o n o f D r . E l i z a b e t h R . K a n e (p . 238) r e l a t i n g t o the travel
i n g p r o p e n s i t i e s o f t h e y o u n g H y p o d e r m a l a r v a . 

T H E USE OF H Y D R O C Y A N I C A C I D GAS FOR T H E DESTRUCTION OF 
T H E R E D SCALE. 

By D. W. COQUILLETT, LOS Angeles, Cal. 

I n m y r e p o r t s t o P r o f e s s o r R i l e y f o r t h e y e a r s 1887 a n d 1888, pub
l i s h e d i n t h e a n n u a l r e p o r t s o f t h i s D e p a r t m e n t f o r these years (pages 
123 t o 142, a n d 123 t o 126 r e s p e c t i v e l y ) , I g a v e an e x t e n d e d account of 
t h e use o f h y d r o c y a n i c a c i d gas f o r t h e d e s t r u c t i o n o f scale-insects (family 
Coccidce); a n d I a m n o t a w a r e t h a t a n y t h i n g has been pub l i shed upon 
tins s u b j e c t s ince t h e appearance o f t h e a b o v e - m e n t i o n e d r epor t for the 
y e a r 1888. O n page 126 o f t h i s r e p o r t I g a v e an accoun t o f treating 
s eve ra l o r a n g e a n d l e m o n t rees w i t h t h i s gas, a n d t h e la test report 
g i v e n o f t h e c o n d i t i o n o f these t rees was u n d e r d a t e o f A u g u s t 15,1888; 
u n d e r da t e o f F e b r u a r y 17, 1889, t h e o w n e r o f t h e trees, M r . I . L . Col
l i n s , w r o t e me as f o l l o w s i n r e g a r d t o t h e m : 

D E A R S I R : I received yours of the 15th inst. asking about the condition of tie 
lemon and orange trees treated wi th the gas. These trees are in a much better con
dition than those around them, as they have a f u l l foliage while the others are nearly 
bare; what f r u i t they have on is comparatively clean, there being but few red scales 
on them. They already show that the coming season they w i l l bear quite heavily, 
but now they have enough red scales on them to ru in them i n a year. We expected 
that the scales would come on them again f r o m the other trees, these not having been 
treated w i t h the gas; I did not th ink the tops worth saving, so did not treat them 
wi th the gas. I w i l l cut off the tops, as almost everybody else is doing, and wil l wash 
the stumps w i t h a solution composed of 30 pounds of resin, 7 pounds of caustic soda 
or potash, and one gallon of fish oil to 100 gallons of water. The trees treated with 
the gas remained perfectly clean for over a month; then we found scales on the out-
aide branches, having apparently been carried there by the horses i n cultivating. 

I n accordance w i t h a w r i t t e n r e q u e s t f r o m s e v e r a l o f the orange 
g r o w e r s o f O r a n g e , I w e n t d o w n t o t h a t p l a c e i n t h e l a t t e r p a r t of Sep
t e m b e r o f t h e p r e s e n t y e a r , a n d c o n d u c t e d a ser ies o f exper iments with 
h y d r o c y a n i c a c i d gas f o r d e s t r o y i n g t h e R e d Scale , w i t h t h e v i e w of try
i n g t o d i scove r some s i m p l e r a n d less e x p e n s i v e m e t h o d f o r producing 
a n d m a n i p u l a t i n g t h i s gas t h a n t h e one h e r e t o f o r e i n use. The lemon 
t rees e x p e r i m e n t e d u p o n a n d a lso t h e f u m i g a t i n g o u t f i t used i n making 

these tes ts w e r e k i n d l y p l a c e d a t m y d i s p o s a l b y t h e i r owner , Mr. A. 
D . B i s h o p ; a n d t h e l a t t e r g e n t l e m a n , i n c o n j u n c t i o n w i t h M r . A. H. 
A l w a r d , also a i d e d me i n m o v i n g t h e o u t f i t f r o m t r e e t o t r ee when mak
i n g t h e tes ts . A m o n g t h e d i f f e r e n t m e t h o d s t r i e d was one tha t gave 
v e r y s a t i s f a c t o r y r e s u l t s , a n d w h i c h , b o t h i n r e g a r d t o expense and 
l a b o r , is a g r ea t i m p r o v e m e n t u p o n a n y h e r e t o f o r e t r i e d . I t consists 
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i n u s i n g one p a r t b y w e i g h t o f d r y o r u n d i s s o l v e d p o t a s s i u m c y a n i d e , 
w i t h one p a r t s u l p h u r i c a c i d a n d t w o p a r t s o f w a t e r . T h e g e n e r a t o r i s 
made o f l e a d a n d i s s o m e w h a t i n t h e f o r m o f a c o m m o n w a t e r - p a i l . 
A f t e r t h e t e n t i s p l a c e d o v e r t h e t ree t h e necessary q u a n t i t y o f t h e d r y 
cyan ide i s p l aced i n t h e gene ra to r , t h e p r o p e r q u a n t i t y o f c o l d w a t e r 
added , a n d t h e gene ra to r p l a c e d u n d e r t h e t e n t nea r t h e t r u n k o f t h e 
t r e e ; t h e a c i d i s t h e n a d d e d t o t h e m a t e r i a l s i n t h e genera to r , a b a r l e y 
sack t h r o w n over t h e t o p o f t h e l a t t e r , a f t e r w h i c h t h e o p e r a t o r w i t h 
d r a w s a n d a q u a n t i t y o f e a r t h i s t h r o w n u p o n t h e l o w e r edge o f t h e 
t e n t where i t res ts u p o n t h e g r o u n d t o p r e v e n t t h e escape o f t h e gas. 
A f t e r t h e e x p i r a t i o n o f fifteen m i n u t e s t h e t e n t is r e m o v e d a n d p l a c e d 
upon ano ther t ree . I t e s t ed t h i s m e t h o d o n s e v e r a l l e m o n trees a n d f o u n d 
t h a t w h e n t h e p r o p e r q u a n t i t y o f m a t e r i a l h a d been used n e i t h e r t h e 
fo l i age n o r f r u i t o n t h e t rees w e r e i n j u r e d , w h i l e n e i t h e r m y s e l f n o r sev
e r a l o the r persons w e r e ab l e t o find a l i v i n g r e d scale u p o n t h e t rees 
t r ea t ed i n t h i s w a y . 

T h e f o l l o w i n g t a b l e , based u p o n seve ra l o f t h e tes ts r e f e r r e d t o above , 
w i l l a i d i n d e t e r m i n i n g t h e p r o p e r q u a n t i t y o f each i n g r e d i e n t t o use i n 
t r e a t i n g orange a n d l e m o n t r e e s : 

Height 
of tree. 

Diameter 
of tree. 

Cyanide 
of potash. 

Water. Sulphuric 
acid. 

Feet. Feet. Ounces. Fluid ozs. Fluid ozs. 
10 8 2i 44 2* 
12 10 Us 9 44 
12 14 83 174 8S 
14 10 54 11 54 
14 12 74 15 74 
16 14 12 24 12 
18 14 15 30 15 

I t w i l l be no t i ced t h a t t h e p r o p o r t i o n s a re 1 ounce b y w e i g h t o f t h e 
cyan ide t o 1 f l u i d ounce o f t h e a c i d , a n d 2 fluid ounces o f w a t e r ; o r i n 
t h e p r o p o r t i o n o f cyan ide one, a c i d one, w a t e r t w o . T h i s b e i n g b o r n e 
i n m i n d , i t w i l l be v e r y easy t o a sce r t a in h o w m u c h a c i d a n d w a t e r t o 
use w h e n once t h e p r o p e r q u a n t i t y o f t h e c y a n i d e r e q u i r e d f o r t r e a t i n g 
a n y g i v e n t ree has been asce r t a ined . 

I n m a k i n g t h e tests r e f e r r e d t o above , I u sed c o m m e r c i a l s u l p h u r i c 
a c i d a n d a m e d i u m g rade o f p o t a s s i u m c y a n i d e , m a n u f a c t u r e d b y 
P o w e r s a n d W e i g h t m a n , o f P h i l a d e l p h i a , P a . I t i s t h e same g r a d e o f 
c y a n i d e as t h a t w h i c h M r . O . H . L e e f e l d p u r c h a s e d a t t h e r a t e o f 44 
cents a p o u n d , f r e i g h t a g e i n c l u d e d , as d e s c r i b e d i n m y r e p o r t f o r 1888, 
page 125. 

B y c o m p a r i n g t h e t a b l e g i v e n above w i t h t h e one g i v e n o n p a g e 125 
o f m y r e p o r t f o r t h e yea r 1888, i t w i l l be n o t i c e d t h a t b u t l i t t l e m o r e 
t h a n o n e - t h i r d t h e q u a n t i t y o f each i n g r e d i e n t i s r e q u i r e d f o r a t r e e o f 
a g i v e n size b y t h i s n e w m e t h o d , as c o m p a r e d w i t h t h a t r e q u i r e d b y .the 
o l d one. I n t h e t h i r d c o l u m n o f t h e t a b l e g i v e n i n t h e p r e v i o u s r e p o r t , 
each fluid ounce o f t h e c y a n i d e s o l u t i o n c o n t a i n s h a l f a n ounce b y 
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w e i g h t o f t h e d r y c y a n i d e . A t t h i s r a t e , b y t h e o l d process, a tree 14 
f ee t h i g h b y 12 f e e t i n d i a m e t e r r e q u i r e d 2 1 £ ounces b y w e i g h t of the 
d r y c y a n i d e , whereas b y t h e n e w process i t w i l l r e q u i r e o n l y 7£ ouuces. 
A t t h e p re sen t p r i ces o f t h e c y a n i d e a n d a c i d , t h e cos t o f t h e materials 
necessary t o t r e a t a n o r a n g e t ree o f t h e size g i v e n above , b y th i s new 
m e t h o d w i l l a m o u n t t o a b o u t 26 cents , as c o m p a r e d w i t h 76 cents, the 
p r i c e w h e n t h e o l d process i s used. 

N o t o n l y is t h e n e w process m u c h cheaper t h a n t h e o l d , b u t i t is also 
a t t e n d e d w i t h m u c h less l a b o r . B y u s i n g t h e c y a n i d e d r y w e are saved 
t h e t r o u b l e o f first d i s s o l v i n g i t ; t h e d r y c y a n i d e i s also easier to trans
p o r t a n d safer t o h a n d l e t h a n t h e s o l u t i o n i s , a n d i f t h e vessel contain
i n g i t s h o u l d be a c c i d e n t a l l y o v e r t u r n e d o n t h e g r o u n d , t h e d r y cya
n i d e w i l l n o t be lo s t , as i t c e r t a i n l y w o u l d i f d i s s o l v e d . B y thus using" 
t h e c y a n i d e d r y i t i s n o t necessary t o first pass t h e gas t h r o u g h sul
p h u r i c a c i d i n o r d e r t o r e n d e r i t ha rmles s t o t h e t rees , t he reby saving 
a g r e a t d e a l o f l abo r , a n d a d m i t t i n g o f t h e use o f a m u c h s impler and 
less expens ive genera to r . B y p l a c i n g t h e l a t t e r benea th t h e t en t there 
i s less l i a b i l i t y o f t h e gas e scap ing w h i l e b e i n g gene ra t ed and intro
d u c e d i n t o t h e t e n t f r o m w i t h o u t , t h e r e b y also i n s u r i n g t h e operator 
g rea t e r i m m u n i t y f r o m i n h a l i n g t h e gas . I a lso f o u n d t h a t b y thus 
p l a c i n g t h e g e n e r a t o r u n d e r t h e t e n t t h e b l o w e r he re to fo re used for 
d i s t r i b u t i n g t h e gas i n s i d e o f t h e t e n t c o u l d be done a w a y w i t h , thereby 
s t i l l f u r t h e r r e d u c i n g t h e o r i g i n a l cos t o f a f u m i g a t i n g o u t f i t , besides 
d o i n g a w a y w i t h t h e l a b o r necessary i n o p e r a t i n g t h e b lower . The 
t i m e d u r i n g w h i c h i t i s necessary t o c o n f i n e t h e t r e e i n t h e gas has also 
been r educed one -ha l f as c o m p a r e d w i t h t h a t h e r e t o f o r e a l lowed for 
d e s t r o y i n g t h e F l u t e d Scale (Iceryapurchasi M a s k e l l ) , t h e r e b y rendering 
i t poss ib le t o t r e a t t w i c e t h e n u m b e r o f t rees i n a g i v e n t i m e t h a t could 
be t r e a t e d i n t h e same t i m e b y t h e o l d process. I f o u n d b y experiment 
t h a t a b o u t five m i n u t e s were c o n s u m e d each t i m e i n g e n e r a t i n g the gas. 

T h e t r e a t m e n t w i t h h y d r o c y a n i c a c i d gas i s t h e o n l y m e t h o d known 
t o me w h e r e b y t h e scale-insects l o c a t e d u p o n t h e f r u i t can be destroyed 
b y a s i ng l e o p e r a t i o n . M y o w n exper i ence , a n d t h a t o f e v e r y other per
son w i t h w h o m I h a v e conve r sed u p o n t h i s s u b j e c t a n d w h o has had 
a n y cons ide rab le exper ience i n t h e m a t t e r , i nd ica t e s^ tha t no l i q u i d prep
a r a t i o n a t p re sen t k n o w n w i l l b y a s i n g l e a p p l i c a t i o n p rove f a t a l to 
m o r e t h a n 90 p e r cent , o f t h e n u m b e r o f r e d scales l oca t ed upon the 
f r u i t , a n d w h e n i t i s r e m e m b e r e d t h a t t h e s u p e r v i s o r s o f m a n y counties 
i n t h i s S t a t e h a v e passed l a w s m a k i n g i t a m i s d e m e a n o r t o sel l or ex
pose f o r sale f r u i t i n f e s t e d w i t h scale-insects, t h e v a l u e o f the gas 
t r e a t m e n t t o o u r f r u i t - g r o w e r s i s m a d e a p p a r e n t . 

T h e f o l l o w i n g is an a c c o u n t o f t h e e x p e r i m e n t s I m a d e w i t h hydro
c y a n i c a c i d gas as r e f e r r e d t o above . T h e t rees o p e r a t e d o n were a l l of 
t h e m l e m o n trees c o n t a i n i n g f r u i t , a n d w e r e i n a c o m p a r a t i v e l y healthy 
c o n d i t i o n , a l t h o u g h v e r y t h i c k l y i n f e s t e d w i t h t h e R e d Scale. Before 
m a k i n g these tes ts , I h a d t h e e x p e r i m e n t a l t e n t p a i n t e d b l a c k , and am 
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s t r o n g l y o f t h e o p i n i o n t h a t w h e n a t e n t o f t h i s eo lo r i s used t h e f o l i a g e 
o f t h e t rees w i l l be i n j u r e d less w h e n - b y i n a d v e r t e n c e an overdose o f 
t h e m a t e r i a l s has been u sed t h a n w o u l d be t h e case i f a l i g h t - c o l o r e d 
t e n t were t o be u s e d ; t h e l i g h t r a y s , more t h a n t h e r a y s o f hea t , s e rve 
to decompose t h e gas, a n d o n t h i s a ccoun t a n y m e d i u m t h a t w i l l i n t e r 
cept t h e r a y s o f l i g h t w i l l , i n a g r e a t measure , p r e v e n t t h e d e c o m p o s i n g 
o f t h e gas. I n a l l cases w h e r e a b l o w e r was used f o r d i s t r i b u t i n g t h e 
gas in s ide o f t h e t e n t , t h e gas e n t e r e d t h e b l o w e r d i r e c t f r o m t h e gen
erator a n d was f o r c e d i n t o t h e l o w e r p a r t o f t h e t e n t t h r o u g h a t i n p i p e , 
and the p i p e w h i c h c o n d u c t e d t h e a i r a n d gas f r o m t h e t e n t t o t h e b l o w e r 
also en te red t h e l o w e r p a r t o f t h e t e n t a n d t h e n t u r n e d u p w a r d , t e r m i 
n a t i n g near t h e t o p o f t h e t e n t . B y t h i s means t h e gas a n d a i r i n t h e 
upper p a r t o f t h e t e n t w e r e d r a w n o u t a n d a f t e r pas s ing t h r o u g h t h e 
b l o w e r a g a i n e n t e r e d t h e l o w e r p a r t o f t h e t e n t . T h i s was f o r t h e pu r 
pose,of more t h o r o u g h l y c i r c u l a t i n g the gas i n s i d e o f t h e t e n t ; b u t , as 
w i l l be seen b y t h e l a t e r e x p e r i m e n t s t h i s a r r a n g e m e n t was f o u n d t o b e 
e n t i r e l y unnecessary w h e n t h e g e n e r a t o r was p l a c e d u n d e r t h e tent* 
I n n e a r l y a l l o f t h e l a t e r e x p e r i m e n t s t o o l a r g e a q u a n t i t y o f t h e m a 
te r ia l s was used, r e s u l t i n g i n m o r e o r less i n j u r y t o t h e t r e e o r f r u i t , 
t h e i n j u r y b e i n g a l w a y s t h e m o s t severe o n t h e t o p m o s t p o r t i o n o f t h e 
t ree . T h e cyan ide s o l u t i o n used i n a f e w o f these e x p e r i m e n t s con
sis ted o f 5 p o u n d s o f c y a n i d e d i s s o l v e d i n 1 g a l l o n o f w a t e r , each fluid 
ounce o f t h e s o l u t i o n c o n t a i n i n g a n ounce b y w e i g h t o f t h e c y a n i d e . 
T h e d i l u t e d s u l p h u r i c a c i d was composed o f t w o fluid p a r t s o f the a c i d 
a n d th ree o f w a t e r , a n d was a l l o w e d t o become c o l d be fo re b e i n g u s e d . 

(205) T o o k 10 f l u i d ounces o f t h e c y a n i d e s o l u t i o n a n d a d d e d i n 
three minu tes 12 fluid ounces o f t h e d i l u t e d a c i d . 12.30 t o 12.45 p . m . , 
September 23, s u n s h i n i n g , l i g h t breeze. Sca rce ly t u r n e d t h e b l o w e r 
a t a l l . Tree 12 f ee t h i g h b y 10 i n d i a m e t e r . W h e n t h e t e n t was re
m o v e d about h a l f a dozen leaves o n t h e n e w g r o w t h h a d p e r c e p t i b l y 
w i l t e d . October 19, a b o u t t h r e e dozen leaves w e r e d e a d ; f o u n d e i g h t 
l i v e r e d scales, e q u a l l y d i s t r i b u t e d o n t h e leaves a n d f r u i t . 

(206) T o o k 4 fluid ounces o f t h e c y a n i d e s o l u t i o n , a n d a d d e d i n a 
m i n u t e a n d a h a l f 2 £ fluid ounces o f p u r e s u l p h u r i c a c i d ; t u r n e d t h e 
b l o w e r t h r e e m i n u t e s a f t e r a d d i n g t h e a c i d . 1.10 t o 1.25 p . m . , Sep
tember 23, s u n s h i n i n g , l i g h t breeze. T r e e 7 f e e t t a l l b y 6 i n d i a m e t e r . 
W h e n t h e t e n t was r e m o v e d severa l o f t h e leaves h a d w i l t e d . Oc to 
ber 19, a b o u t t h r e e dozen leaves a n d a l a r g e p o r t i o n o f t h e t w i g s o n 
w h i c h t h e y g r e w were d e a d ; f o u n d o n l y one l i v e r e d scale, w h i c h w a s 
loca ted u p o n a l ea f . 

(207) T o o k 6 ounces b y w e i g h t o f t h e d r y c y a n i d e a n d a d d e d i n f o u r 
m i n u t e s 12 fluid ounces p u r e s u l p h u r i c a c i d ; t u r n e d t h e b l o w e r five 
m i n u t e s . 3.10 t o 3.30 p . m . , S e p t e m b e r 23, s u n s h i n i n g , l i g h t breeze. 
Tree 10 f e e t t a l l b y 7 i n d i a m e t e r . O c t o b e r 19 , leaves a n d f r u i t u n i n 
j u r e d ; f o u n d f o u r l i v e r e d scales, a l l o f t h e m loca ted u p o n t h e leaves . 

(208). T o o k 7 ounces d r y c y a n i d e a n d a d d e d i n f o u r m i n u t e s 16 fluid 
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ounces o f t h e d i l u t e d a c i d ; t u r n e d t h e b l o w e r five m i n u t e s . 3*.55 to 
4.15 p . i n . , S e p t e m b e r 23, s u n s h i n i n g , l i g h t breeze. T r e e 9 f e e t t a l l by 
8 i n d i a m e t e r . T w o s m a l l pieces o f c y a n i d e r e m a i n e d i n t h e generator 
u n a c t e d u p o n w h e n t h e t e n t was r e m o v e d f r o m t h e t ree . October 19, 
five dozen leaves a n d m a n y o f t h e y o u n g l emons w e r e e i t he r dead or 
were m o r e o r less i n j u r e d ; f o u n d n o l i v e r e d scales. 

(209) T o o k 7 ounces d r y c y a n i d e , set g e n e r a t o r u n d e r the t en t and 
a d d e d a t once 14 f l u i d ounces p u r e s u l p h u r i c a c i d , p l a c i n g a b o a r d over, 
b u t s l i g h t l y a b o v e , t h e gene ra to r . 4.40 t o 5 p . m . , September 23, sun 
s h i n i n g , l i g h t breeze. T r e e 9 f ee t h i g h b y t h e same i n d iamete r . Octo
b e r 19, n o leaves o r f r u i t w e r e i n j u r e d ; f o u n d f o u r l i v e r e d scales, lo-
c a t e d m o s t l y o n t h e leaves . 

(210) T o o k 2 ounces d r y c y a n i d e a n d 2 £ f l u i d ounces o f water , added 
i n a f e w seconds 2 J ounces p u r e s u l p h u r i c a c i d . T u r n e d t h e blower 
five m i n u t e s . 1 t o 1.20 p . m . , S e p t e m b e r 25, s u n s h i n i n g , l i g h t wind. 
Tree 8 fee t h i g h b y 5 i n d i a m e t e r . O c t o b e r 19, a b o u t one-four teenth of 
t h e leaves w e r e k i l l e d ; f o u n d n o l i v e r e d scales. 

(211) T o o k 4 ounces d r y c y a n i d e a n d 4 £ f l u i d ounces o f wate r , added 
i n a f e w seconds 4£ f l u i d ounces o f p u r e s u l p h u r i c a c i d . 4.10 t o 4.30 p. 
m . , Sep t ember 25, s u n s h i n i n g , l i g h t breeze. T u r n e d t h e b lower five 
m i n u t e s . T r e e t e n f e e t h i g h b y 9 i n d i a m e t e r . O c t o b e r 19, leaves and 
f r u i t u n i n j u r e d ; f o u n d n o l i v e r e d scales. 

(212) T o o k 5 ounces d r y c y a n i d e a n d 10 ounces o f w a t e r , added in a 
f e w seconds 5 ounces o f p u r e s u l p h u r i c a c i d . T u r n e d t h e b lower five 
m i n u t e s . 5.10 t o 5.30 p . m . , S e p t e m b e r 25, s u n s h i n i n g , l i g h t breeze. 
T r e e 1 1 f e e t h i g h b y 9 i n d i a m e t e r . O c t o b e r 19, leaves a n d f r u i t unin
j u r e d ; f o u n d n o l i v e r e d scales. 

(213) T o o k 7 ounces d r y c y a n i d e a n d 14 ounces w a t e r , added at once 
7£ fluid ounces p u r e s u l p h u r i c a c i d . T u r n e d t h e b l o w e r f i v e minutes. 
9.30 t o 9.50 a. m . , S e p t e m b e r 26, s u n s h i n i n g , l i g h t breeze. Tree 12 feet 
h i g h b y 10 i n d i a m e t e r . A piece o f loose c o t t o n b a t t i n g a qua r t e r of an 
i n c h i n t h i c k n e s s was p l a c e d o v e r t h e o p e n i n g i n t h e genera tor , through 
w h i c h t h e gas passed o n i t s w a y f r o m t h e g e n e r a t o r t o t h e t en t . Octo
be r 19, o n e - e i g h t e e n t h o f t h e leaves w e r e k i l l e d a n d seve ra l o f the green 
l e m o n s were i n j u r e d ; f o u n d no l i v e r e d scales. 

(214) T o o k 5 £ ounces d r y c y a n i d e a n d 22 f l u i d ounces o f water , added 
a t once 5 | fluid ounces o f s u l p h u r i c a c i d . T u r n e d t h e b l o w e r five minutes. 
10.30 t o 10.50 a. m . , Sep t embe r 26, s u n s h i n i n g , l i g h t breeze. Tree 10 
f e e t h i g h b y 9 i n d i a m e t e r . P l a c e d some c o t t o n b a t t i n g ove r the open
i n g i n t h e g e n e r a t o r as d e s c r i b e d i n t h e p r e c e d i n g e x p e r i m e n t . Octo
be r 19, o n e - e i g h t h o f t h e leaves w e r e k i l l e d a n d s eve ra l o f the green 
l emons w e r e i n j u r e d ; f o u n d no l i v e r e d scales. ( T w o ca t s were confined 
i n a ba r l ey - sack a n d p l a c e d o n t h e g r o u n d b e n e a t h t h e t e n t before 
t h e l a t t e r was c h a r g e d w i t h t h e gas, a n d w h e n t h e t e n t was removed 
f r o m t h e t r ee b o t h o f t h e m were dead . ) 

(215) T o o k 5 ounces d r y c y a n i d e a n d 10 ounces o f w a t e r , added at 
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once 5 £ f l u i d ounces o f s u l p h u r i c a c i d . T u r n e d t h e b l o w e r five m i u u t e s . 
11.25 t o 11.40 a. m . , Sep t embe r 26, s u n s h i n i n g , l i g h t breeze. T r e e 10 
feet h i g h b y 9 i n d i a m e t e r . P l a c e d a piece o f c o t t o n b a t t i n g o v e r t h e 
o p e n i n g i n t h e g e n e r a t o r as b e f o r e . O c t o b e r 19, o n e - f i f t h o f t h e leaves 
were k i l l e d ; f o u n d no l i v e r e d scales. B e f o r e b e i n g o p e r a t e d on t h i s 
t ree was i n a v e r y u n h e a l t h y c o n d i t i o n . 

(216) T o o k 3 £ ounces d r y c y a n i d e a n d 8 ounces o f w a t e r , a d d e d a t 
once 4 ounces o f p u r e s u l p h u r i c ac id„ T u r n e d t h e b l o w e r five m i n u t e s . 
1.50 to 2.05 p . m . , S e p t e m b e r 2 6 ? s u n s h i n i n g , l i g h t breeze. T r e e 11 f e e t 
h i g h b y 8 i n d i a m e t e r . P l a c e d c o t t o n b a t t i n g o v e r t h e o p e n i n g i n t h e 
generator as be fo re . O c t o b e r 19, a b o u t e i g h t dozen leaves w e r e k i l l e d j 
f o u n d three l i v e r e d scales. 

(217) T o o k 5 ounces d r y c y a n i d e a n d 10 ounces o f w a t e r , p l a c e d t h e 
generator u n d e r t h e t e n t a n d a d d e d a t once 5 £ ounces p u r e s u l p h u r i c 
ac id and p l aced a b a r l e y sack o v e r t h e g e n e r a t o r . 2.35 t o 2.50 p . m . , 
September 26, s u n s h i n i n g , l i g h t breeze. T r e e 12 f e e t h i g h b y 10 i n 
diameter . O c t o b e r 19, leaves a n d f r u i t u n i n j u r e d ; f o u n d n o l i v e r e d 
scales. 

(218) T o o k 6 ounces d r y c y a n i d e a n d 12 ounces w a t e r , p l a c e d t h e gen
era tor under t h e t e n t a n d a d d e d a t once 6 £ ounces o f p u r e s u l p h u r i c 
ac id , a f t e r w h i c h a b a r l e y sack was p l a c e d o v e r t h e gene ra to r . 3.25 t o 
3.40 p . m . , September 26, s u n s h i n i n g , l i g h t breeze. Tree . 12 f ee t h i g h 
by 10 i n d iameter . O c t o b e r 19, a f e w leaves a t t h e t o p o f t h e t ree w e r e 
k i l l e d ; f o u n d no l i v i n g r e d scales. 

(219) T o o k 7 ounces d r y c y a n i d e a n d 14 ounces o f w a t e r , p l a c e d t h e 
generator under t h e t e n t a n d a d d e d a t once 7 £ ounces o f p u r e s u l p h u r i c 
ac id , a f ter w h i c h a b a r l e y sack w a s p l a c e d o v e r t h e gene ra to r . 4.10 t o 
4.30 p . m. , September 26, s u n s h i n i n g , b i g h t breeze. T r e e 1 1 f e e t h i g h 
b y the same i n d i a m e t e r . O c t o b e r 19, a f e w leaves a t t h e v e r y t o p o f 
t h e tree were k i l l e d a n d some o f t h e g r e e n l e m o n s w e r e i n j u r e d ; f o u n d 
no l i ve r ed scales. 

THE LARV2E OF HYPODERMA BOVIS, DE GEER. 

By COOPER CURTICE, Veterinarian. 
m 

I n the course o f i n v e s t i g a t i o n s o f t h e B u r e a u o f A n i m a l I n d u s t r y 
made d u r i n g December , 1889, a n d J a n u a r y , 1 8 9 0 , 1 h a v e been c o l l e c t i n g 
the larvae o f Hypoderma bovis f r o m c a t t l e . I f o u n d larvae o f t h e first 
s tage* (1) i n t h e oesophageal w a l l s , (2) one spec imen u n d e r t h e p l e u r a 
near t h e e l even th r i b , (3) i n t h e subcu t aneous t i s sue o f t h e b a c k , a n d 
(4} i n subcutaneous t u m o r s w h i c h opened b y an o r i f i c e u p o n t h e exter 
n a l s k i n . Larvae o f t h e second a n d t h i r d s tages h a v e been d i s c o v e r e d 

*By first stage I mean the earliest stage found. They were from \Q-Vomm long and 
l,5mm thick, and were similar to the first stage of Hypoderma diana, as figured by 
Brauer (Mon. d. (Estriden).—C. C. 
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o n l y i n t u m o r s . M o l t s o f the first s tage were f o u n d i n t h e t u m o r s w i t h 
t h e second a n d were t h e means o f c o n n e c t i n g t h e t h r e e s tages. Larva) 
o f t he first s t age were m o r e a b u n d a n t i n t h e ea r l i e r p a r t o f t h e col lect ion j 
i n t h e l a t t e r p a r t b u t f e w c o u l d be f o u n d , a n d l a t e r s tages were more 
a b u n d a n t . H i n r i c h s e n , 1888 ( A r c h i v . f . wiss . u . p r a k . Th ie rhe i lkunde , 
B d . X I V , p . 219), f o u n d t h e first s tages o f a l a r v a h e h e s i t a t i n g l y re
f e r r e d t o H. bovis i n t h e s p i n a l canals o f t e n o u t o f t w e n t y - f i v e head of 
c a t t l e e x a m i n e d . T h e presence o f these larvae o f t h e first stages i n the 
oesophagus, b a c k , subcu taneous t i s sue a n d t u m o r s , suggests t h a t the l i fe 
h i s t o r y o f a c e r t a i n p o r t i o n o f t h e larvae, i f n o t a l l , has been overlooked. 
I t is poss ib le t h a t t h e eggs o r y o u n g larvae are l i c k e d b y t h e ca t t l e f rom 
t h e b a c k s ; t h a t t h e larvae m a k e t h e i r w a y i n t o t h e oesophageal walls , 
a n d f r o m thence , d u r i n g t h e p r o p e r season, t h r o u g h the b a c k i n the 
n e i g h b o r h o o d o f t h e e l e v e n t h r i b , t o t h e s k i n . 

F u r t h e r o b s e r v a t i o n s o f t h i s p a r a s i t e w i l l be m a d e t h r o u g h o u t the 
yea r i n o r d e r t o d e f i n i t e l y e s t a b l i s h t h e l i f e h i s t o r y o f t h e youngest 
s tage, w h i c h h i t h e r t o seems t o h a v e been neg l ec t ed . I l l u s t r a t i o n s of 
t h e v a r i o u s stages o f t h e paras i tes a n d t h e i n j u r i e s t h e y produce w i l l 
a c c o m p a n y t h e d e t a i l e d r e p o r t o f t h e i n v e s t i g a t i o n s w h i c h w i l l appear 
i n t h e p u b l i c a t i o n s o f t h e B u r e a u o f A n i m a l I n d u s t r y . 

T H E I M P O R T E D G I P S Y M O T H . 

(Ocneria dispar L.) 

FIG. 36 —Ocneria dispar, female—natural sizet(after Ratzeburg). 

T h i s consp icuous insec t , a l t h o u g h n o t r e c o r d e d i n a n y o f ou r check
l i s t s o f N o r t h A m e r i c a n L e p i d o p t e r a , has u n d o u b t e d l y been present i n 
a r e s t r i c t e d l o c a l i t y i n Massachuse t t s f o r a b o u t t w e n t y years . I t was 
i m p o r t e d b y M r . L . T r o u v e l o t i n t h e course o f h i s e x p e r i m e n t s w i th 
s i l k - w o r m s r eco rded i n t h e e a r l y v o l u m e s o f t h e American Naturalist, 

^and c e r t a i n o f t h e m o t h s e scap ing , he a n n o u n c e d t h e f a c t publ ic ly , 
i n d w e m e n t i o n e d i t i n t h e second v o l u m e o f t h e American Mtomohh 
p i , p . I l l (1870), a n d i n o u r second r e p o r t o n t h e insec ts o f Missouri , 
>•10- 1 4 i s > indeed , a c u r i o u s f a c t t h a t d u r i n g these t w e n t y years the 

sect has n o t become a pes t u n t i l l a s t season, a n d s t i l l m o r e curious 
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PIG. 37. -Ocneria dispar, male—natural size 
(after Kirby). 

t h a t t h e m o t h does n o t seem t o h a v e f o u n d i t s w a y i n t o t h e co l l ec t ions 
a n d is n o t m e n t i o n e d i n t h e check - l i s t s . L a s t s u m m e r , h o w e v e r , i t 
a t t r a c t e d cons iderab le a t t e n t i o n , a n d spec imens w e r e sent f r o m M e d f o r d 
t o t h e a g r i c u l t u r a l e x p e r i m e n t s t a t i o n a t A m h e r s t , w h e r e M r s . C . H . 
F e r n a l d , i n t h e absence o f h e r h u s b a n d , r e c o g n i z e d t h e species. Seve ra l 
newspaper a r t i c l e s w e r e p u b l i s h e d d u r i n g t h e season, n o t a b l y those i n 
The New England Farmer, f o r J u l y 13, a n d The Boston Transcript o f 
Oc tobe r 3 1 a n d N o v e m b e r 14. 

Professor F e r n a l d o n h i s r e t u r n f r o m E u r o p e u n d e r t o o k a t h o r o u g h 
i n v e s t i g a t i o n o f t h e m a t t e r , a n d i n a spec ia l b u l l e t i n o f t h e e x p e r i m e n t 
s t a t ion o f t h e Massachuse t t s A g r i c u l t u r a l C o l l e g e , p u b l i s h e d b y t h e as
sistance o f t h e sec re t a ry o f t h e B o a r d o f A g r i c u l t u r e , a n d r ece ived b y 
us N o v e m b e r 29, has p u b l i s h e d a n e i g h t - p a g e a c c o u n t o f t h e species, 
w i t h i l l u s t r a t i o n s o f t h e l a r v a a n d p u p a t a k e n f r o m E a t z e b u r g , a n d b o t h 

sexes o f t h e m o t h d r a w n f r o m n a t u r e . 
P r o f e s s o r F e r n a l d g i v e s p o p u l a r de
s c r i p t i o n s o f t h e d i f f e r e n t s ta tes , a n d 
as a r e m e d y r e c o m m e n d s s p r a y i n g a l l 
t rees i n t h e i n f e s t e d r e g i o n w i t h P a r i s 
g r e e n ( 1 p o u n d t o 150 g a l l o n s o f w a t e r ) 
soon a f t e r t h e h a t c h i n g o f t h e eggs i n 
t h e s p r i n g , f o r t w o o r t h r e e yea r s u n d e r 
c o m p e t e n t d i r e c t i o n , a n d p r e d i c t s t h e 

en t i re d e s t r u c t i o n o f t h e p e s t i f t h i s course i s f o l l o w e d . I n E u r o p e i t 
i s genera l ly h e l d i n c h e c k b y i t s n a t u r a l enemies , b u t o c c a s i o n a l l y i t 
becomes v e r y d e s t r u c t i v e . I n 1817 t h e c o r k -
oaks o f sou thern F r a n c e s u f f e r e d seve re ly , a n d 
i n 1878 t h e p l ane t rees o f t h e p u b l i c p r o m e n 
ades i n L y o n s were n e a r l y r u i n e d . L a s t sum
mer Professor F e r n a l d saw t h e m o t h i n i m 
mense numbers o n t h e t rees o f t h e Z o o l o g i c a l 
Garden i n B e r l i n , w h e r e t h e c a t e r p i l l a r h a d 
done grea t i n j u r y , a n d t h e o p i n i o n was ex
pressed t o h i m b y p r o m i n e n t e n t o m o l o g i s t s i n 
Eu rope t h a t i f t h e species s h o u l d g e t a f o o t 
h o l d i n t h i s c o u n t r y i t w o u l d become a f a r 
greater pest t h a n t h e C o l o r a d o Po t a to -bee t l e 
o n account o f i t s p r o l i f i c n e s s , a n d t h e g r e a t 
number o f i t s f o o d - p l a n t s . T h e E u r o p e a n f o o d -
p lan t s are, a m o n g o the r s , A p p l e , Pear , P l u m , 
C h e r r y , Qu ince , A p r i c o t , L i m e , P o m e g r a n a t e , 
L i n d e n , E l m , B i r c h , B e e c h , O a k , P o p l a r , W i l 
l ow , H o r n b e a m , A s h , H a z e l , L a r c h , F i r , A z a l i a , 
, r ' F l G - 3 8 , —Ocneria dispar, lai\ i 
-Myrt le , Rose, a n d Cabbage . I t i s f o u n d i n natural size (after Ratzeburg). 
near ly a l l p a r t s o f E u r o p e , a n d i n s o u t h e r n a n d w e s t e r n A s i a , e x t e n d 
i n g as f a r as t o J a p a n . 
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Prof. W- P. Brooks found it abundant at Sapporo in Japan in 1883, 
w h e r e i t f e d u p o n s t r a w b e r r y i n a d d i t i o n t o o t h e r p l a n t s . I n Massa
chuse t t s i t i s r e p o r t e d as f e e d i n g u p o n t h e leaves o f A p p l e , Cherry, 
Q u i n c e , E l m , L i n d e n , M a p l e , B a l m o f G i l e a d , B i r c h , O a k , W i l l o w , Wis-
t a r i a , N o r w a y Spruce , a n d C o r n . P ro fesso r F e r n a l d states t h a t i n this 

c o u n t r y i t occurs o n l y i n M e d f o r d , Mass., 
w h e r e i t occupies a n a rea i n t h e f o r m of 
a n e l l ipse a b o u t 1£ mi l e s l o n g b y one-
h a l f m i l e w i d e . W e h a v e j u s t learned, 
h o w e v e r , f r o m M r . L e w i s E . H o o d , of 
S o m e r v i l l e , t h a t i t was observed i n that 
t o w n l a s t s u m m e r . T h e instance men
t i o n e d i n I N S E C T L I F E , V o l . I I , p . 86," 

o f i t s occur rence a t W i n c h e s t e r is s t i l l 
u n c e r t a i n , as o n l y p a r t l y g r o w n larvae 
were sen t b y o u r correspondent , Mrs. 
H o l t . 

R e g a r d i n g i t s n a t u r a l enemies, Pro
fessor F e r n a l d states t h a t none have 
been n o t i c e d i n t h i s c o u n t r y , b u t that 
e l e v e n species o f Ichneumonidw and 
seven species o f TacMna flies have been 
n o t i c e d i n E u r o p e . T h i s statement is 
e v i d e n t l y t a k e n f r o m Ra tzeburg , who 
m e n t i o n s t h i s prec ise n u m b e r o f eleven 
H y m e n o p t e r o u s paras i tes (no t a l l Ich-

neumonidse, b y t h e w a y ) . B y means , h o w e v e r , o f a m a n u s c r i p t cata
l o g u e o f t h e r e l a t i o n s o f p a r a s i t i c H y m e n o p t e r a , w h i c h M r . H o w a r d has 
i n p r e p a r a t i o n , w e are ab l e t o m o r e t h a n d o u b l e t h i s l i s t , a n d as a mat
t e r o f g e n e r a l i n t e r e s t w e p u b l i s h t h e f o l l o w i n g : 

1. Pimpla flavicans Rtz., Rtz. W. S. 
2. Pimpla instigator Grav., G. et L . 409, Rtz. W . S. 
3. Pesomachus hortensis Gr., (hyper) Brischke A. W. T. 128. 
4. Limneria difformis Gr., Kirch. , 94. 
5. Hemiteles fulvipes Gr., Ki rch . 66, Brdg. Ent . X V I , 106, Brischke, A. W. T., Etz. 

W. S. 
6. Campoplex conicus Rtz., Ki rch 90, Rtz. W. S. 
7. Campoplex difformis Gr., Rtz. W . S. = Limneria. 
8. Mesochorus pectoralis Rtz., Rtz. W , S. 
9. Mesochorus gracilis, Brischke A. W . T. 128. 

10. Mesochorus splendidulus Gr., Brischke A. W . T. 128. 
11. Apanteles glomeratus L . , G. et L . , 413. 
12. Apanteles fulvipes Hal . , Brischke A. W . T. 128. 
13. Apanteles melanoscelus Rtz., Ki rch . 121, Rtz. W . S. = Apanteles difficilie Nees. 
14. Apanteles solitarius Rtz., Ki rch . 122, Rtz. W . S., Brischke A. W . T. 128. 
15. Microgaster calceatus Hal . , Marsh. M . B. B. 246. 
16. Microgaster (?) tenebrosus Wesm., Brischke A. W. T. 128. 
17. Microgaster tibialis Nees., Brischke A. W . T. 128. 
18. Microgaster (?) liparidis Ratz., Ratz. W. S., Kirch , 121. 

FIG. 39.—Ocneria dispar, pupa— natural 
size (after Eatzeburg.) 
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19. Microgaster pubescens Rtz., Ki rch . 121, Rtz. W . S. = calceatus Hal . 
20. Eurytoma abrotani Pauz., Rtz. W . S., Kirch. 155, Brischke, A. W. T. 128. 
21. Pteromalus halidayanus Rtz., (hyper) Brischke, A. W. T. 130. 
22. Pteromalus pini Hart ig , (hyper) Brischke, A. W. T. 128. 
23. Pteromalus boueheanus Rtz., (hyper) Brischke, A. W. T. 128, G. et L . 428. 
24. Eupelmus bifasciatus Giraud, G. et L . 420. On eggs. 

A m o n g t h e t w e n t y - f o u r species above m e n t i o n e d t h e r e w i l l u n d o u b t 
e d l y be a f e w s y n o n y m s , a n d f r o m t h e k n o w n gener ic h a b i t s t h e r e a re 
u n q u e s t i o n a b l y a n u m b e r o f s econda ry paras i tes . B r i s c h k e has c a l l e d 
special a t t e n t i o n t o t h e f a c t t h a t N o s . 1 7 , 2 1 , 2 2 , a n d 23 are h y p e r - p a r a 
sites, a n d t o these w e m a y u n q u e s t i o n a b l y a d d 13, a n d i n a l l p r o b a b i l i t y , 
14 ,15 , a n d 16, as Mesochorus has o f t e n been r e a r e d f r o m Microgaster co
coons, a n d as w e a re n o t f a m i l i a r w i t h a n y cases o f p r i m a r y p a r a s i t i s m 
i n t h i s genus . T h e r e i s a l so some l i t t l e d o u b t a b o u t t h e species o f Cam
poplex, so t h a t o n l y f o u r t e e n u n d o u b t e d p r i m a r y paras i t es are l e f t . T h e 
m a j o r i t y o f these insec t s a re n o t c o n f i n e d t o Ocneria dispar, a n d some 
o f t h e m are w e l l - k n o w n a n d w i d e l y - s p r e a d b e n e f i c i a l insec ts . T h e Ap
anteles glomeratus, f o r i n s t ance , i s a w e l l - k n o w n E u r o p e a n pa r a s i t e o f 
the common C a b b a g e W o r m , a n d occurs q u i t e a b u n d a n t l y i n t h i s coun
t r y . I t i s a l m o s t i n c r e d i b l e t h a t t h e c a t e r p i l l a r s h o u l d h a v e n o A m e r i 
can paras i te , a n d w e i m a g i n e t h a t c a r e f u l s t u d y w i l l s h o w t h a t some o f 
our A m e r i c a n species o f t h e Microgasterinas, a t leas t , w i l l be f o u n d t o 

Jn fe s t i t , w h i l e p r e d a t o r y insec ts , o f course, a re n o t so s t r i c t l y c o n f i n e d 
as to the charac te r o f t h e i r p r e y . 

I n conclus ion w e m a y s t a t e t h a t i f P r o f e s s o r F e r n a l d ' s r ecommenda
t ions are c a r r i e d o u t a t a l l s t r i c t l y w e h a v e l i t t l e f e a r o f t h e s p r e a d o f 
t h i s pest, a n d agree w i t h h i m t h a t i t can be e n t i r e l y k i l l e d o u t w i t h t h e 
expendi ture o f a l i t t l e t i m e a n d m o n e y . 

SOME I N S E C T PESTS OF T H E H O U S E H O L D . 

By C. V. RILEY. 

[Continued from page 130. j 

THE TRUE CLOTHES-MOTHS.* 

"And he, as a rotten thing, consumeth, as a garment, that is moth-eaten."—Joh> 
x i i i , 28. 

T h e t r u e c lo thes -moths are t h e housekeepers ' d reads , i n p a r t s o f t h e 
c o u n t r y w h e r e t h e B u f f a l o - b u g i s n o t k n o w n , a n d t h e y flourish, t h o u g h 
w i t h d i m i n i s h e d p r o m i n e n c e , t h r o u g h c o m p a r i s o n w i t h t h e B u f f a l o - m o t h , 
i n a l l sect ions. T h e y a re c o s m o p o l i t a n insec ts , h a v i n g been c a r r i e d i n 
clothes t o a l l p a r t s o f t h e w o r l d , a n d n o one o f t h e m is i n d i g e n o u s i n 
the U n i t e d S ta tes , so f a r as w e k n o w . T h e g rea te s t c o n f u s i o n e x i s t e d 

*Reprinted substantially f rom Good Housekeeping, A p r i l 27, 1889. 
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u n t i l w i t h i n r ecen t years as t o t h e p r o p e r n o m e n c l a t u r e o f t h e species 
n o t e d f o r t h e i r damage i n t h i s c o u n t r y , a n d as a , s t r i k i n g e x a m p l e I may 
s t a t e t h a t D r . P a c k a r d , i n h i s w e l l - k n o w n Guide to the Study of Insects, 
u n d e r t h e h e a d o f " T h e C o m m o n C l o t h e s - m o t h , " descr ibes t h e l a rva , 
case, a n d p u p a o f one species, t h e m o t h o f a second, a n d gives i t 
t h e n a m e o f a t h i r d . Some years ago I sent a n u m b e r o f specimens to 
L o r d W a l s i n g h a m o f M e r t o n H a l l , E n g l a n d , a w o r l d - f a m o u s a u t h o r i t y 
u p o n these s m a l l insec ts , a n d c l ea red u p , w i t h h i s assistance, t h e con
f u s i o n t h e n e x i s t i n g . A b o u t t h e same t i m e P r o f . C. H . F e r n a l d , then 
o f O r o n o , Me . , n o w o f A m h e r s t , Mass . , a lso p e r f o r m e d t h e same task 
w i t h L o r d W a l s i n g h a m ' s assistance. 

F r o m these i n v e s t i g a t i o n s w e l e a r n t h a t t h e r e are t h ree d i s t inc t 
species o f c lo thes -moths c o m m o n i n t h i s c o u n t r y , a l l o f w h i c h are of 
E u r o p e a n o r i g i n . T h e y are s o m e w h a t s i m i l a r i n t h e l a r v a a n d pupa 
s t a t e s a n d a l l l a y m i n u t e p a l e y e l l o w i s h o v o i d eggs o r n i t s o n t h e stuffs 
w h i c h t h e y a t t a c k a n d i n j u r e ; b u t t h e y d i f f e r s o m e w h a t i n t h e moth 

FIG. 40.—Tinea pellionella—enlarged—a, adult; 6, larva; c, larva in case (after Eiley). 

or imago state. The statements of habits which are here given are 
f o r t e m p e r a t e r e g i o n s ; i n m o r e s o u t h e r n r e g i o n s a n d i n houses kept 
u n i n t e r r u p t e d l y w a r m b y f u r n a c e o r s t e a m h e a t t h e r e i s dange r o f con
t i n u e d i n j u r y d u r i n g w i n t e r , a n d a n inc reased n u m b e r o f generations, 
w h e r e o r d i n a r i l y i n m o r e n o r t h e r n r eg ions t h e r e i s cessa t ion o f i n j u r y 
d u r i n g t h e c o l d season. 

T h e c o m m o n c a s e - m a k i n g species is p r o p e r l y c a l l e d Tinea pellionella 
L i n n . T h e species w h i c h m a k e s a g a l l e r y o f t h e subs tance o n w h i c h i t 
i s a t w o r k s h o u l d be k n o w n as Tinea tapetzella L i n n , w h i l e t h e t h i r d 
species, w h i c h does n o t m a k e a case, b u t i n t r a n s f o r m i n g cons t ruc t s a 
cocoon b y w e b b i n g t o g e t h e r b i t s o f t h e subs tance u p o n w h i c h i t feeds 
s h o u l d be c a l l e d Tineola biselliella H u m m e l . 

P e r h a p s t h e c o m m o n e s t o f these i n m o r e n o r t h e r n r e g i o n s i s t h e case-
b e a r i n g species (T. pellionella), s h o w n a t F i g . 40. I t s h a b i t s m a y thus 
b r i e f l y be s t a t e d : T h e s m a l l l i g h t - b r o w n m o t h s , d i s t i n g u i s h e d , as shown 
a t F i g . 40 a, b y t h e d a r k e r spots a t i n t e r v a l s o n t h e w i n g s , b e g i n t o appear -
i n M a y a n d are occas iona l l y seen flitting a b o u t as l a t e as A u g u s t . T h e j L 
p a i r a n d t h e f e m a l e t h e n searches f o r s u i t a b l e p l aces f o r t h e depos i t ion ^ 
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o f he r eggs, w o r k i n g he r w a y i n t o d a r k co rne r s a n d deep i n t o t h e f o l d s 
o f garments,^ a p p a r e n t l y c h o o s i n g b y i n s t i n c t t h e leas t conspicuous 
places. F r o m these eggs h a t c h t h e w h i t e , s o f t - b o d i e d larvae (see F i g 
406), each o f w h i c h beg ins i m m e d i a t e l y t o m a k e a case f o r i t s e l f f r o m t h e 
f r a g m e n t s o f t h e c l o t h u p o n w h i c h i t feeds. T h e case is i n t h e shape 
o f a h o l l o w r o l l o r c y l i n d e r a n d t h e i n t e r i o r i s l i n e d w i t h s i l k (see F i g 
40c). A s t h e y g r o w t h e y e n l a r g e these cases b y a d d i n g m a t e r i a l to e i t he r 
e n d a n d b y i n s e r t i n g gores d o w n t h e sides w h i c h t h e y s l i t open f o r t h e 
purpose. T h e l a r v a reaches i t s f u l l g r o w t h t o w a r d w i n t e r a n d t h e n , 
c r a w l i n g i n t o some y e t m o r e p r o t e c t e d spot , r ema ins there- t o r p i d 
t h r o u g h t h e w i n t e r w i t h i n i t s case, w h i c h i s a t t h i s t i m e t h i c k e n e d a n d 
fas tened a t e i t he r e n d w i t h s i l k . I h a v e k n o w n these l a rva ) i n a u t u m n 
to leave t h e ca rpe t u p o n w h i c h t h e y h a d f e d , d r a g t h e i r h e a v y cases u p 
a 15-foot w a l l a n d f a s t e n t h e m i n t h e a n g l e o f t h e co rn ice o f t h e c e i l i n g . 
T h e t r a n s f o r m a t i o n t o n u p a t akes 
place w i t h i n t h e case t h e f o l l o w 
i n g s p r i n g a n d t h e m o t h s soon 
a f t e r w a r d issue. S u c h i s t h e l i f e 
r o u n d o f t h e first species. I t 
feeds i n a l l w o o l e n c l o t h s a n d 
also i n h a i r c l o t h , f u r s , a n d f e a t h 
ers. C u r i o u s l y e n o u g h a l i t t l e 
paras i te somet imes en te r s t h e 
house a n d l a y s i t s eggs i n t h e 
des t ruc t ive larvae. T h e accom
p a n y i n g d r a w i n g ( F i g . 41) w a s 
made f r o m specimens r e c e i v e d 
f r o m M i c h i g a n . I t m a y be k n o w n as Hyperacmus tinece. 

T h e n e x t spec i e s—Tineo la biselliella—makes no case, b u t w h e n ready 
to t r a n s f o r m c o n s t r u c t s a cocoon m a i n l y f r o m f r a g m e n t s o f t h e m a t e r i a l 

u p o n w h i c h i t has been f e e d i n g , I t 
sp ins a c e r t a i n a m o u n t o f s i l k , how
ever , w h e r e v e r i t goes. I t is t h e 
mos t c o m m o n species a t W a s h i n g 
t o n , a n d , so f a r as m y exper ience 
goes, i n t h e S o u t h e r n States. I t i s 
g e n e r a l l y f o n d o f t h e same sub
stances u p o n w h i c h t h e f o r m e r 
feeds, a n d i s q u i t e as vorac ious . 
A cu r ious ins t ance was b r o u g h t t o 
m y a t t e n t i o n i u 1884, i n w h i c h a 
l a r g e s t o c k o f f e a t h e r dus t e r s was 
c o m p l e t e l y r u i n e d b y t h i s species, 

w h i l e I h a v e o f t e n h a d fine camel ' s -ha i r brushes r u i n e d b y i t w h e n t h e y 
have been l e f t l y i n g loose i n d r a w e r s . I t s l i f e r o u n d i s m u c h t h e same 
as t h a t o f t h e species j u s t d e s c r i b e d , b u t i t is c o m m o n l y b e l i e v e d t h a t 

15035—Nos. 7 a n d 8 2 

FIG. ll.—Hyperacmus tinece—eularged (after Riley). 

Fig. 42.-Tineola biselliella: a, adult; 6, larva; 
c, cocoon and empty pupa-skin—enlarged (after 

' Riley). 
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FIG. 43.—Tinea tapetzella—enlarged (after Riley). 

t h e r e i s more t h a n one g e n e r a t i o n a n n u a l l y i n s o u t h e r n l a t i t u d e s . The 
p a r e n t m o t h ( F i g . 42a) i s o f a de l i ca t e s t r aw-co lo r a n d has no black 
spots . T h e l a r v a i s s h o w n a t F i g . 426 a n d t h e cocoon a t F i g . 42c. The 
l a t t e r i s o f t e n f o u n d w i t h t h e e m p t y p u p a - s k i n p r o t r u d i n g f r o m i t s ex
t r e m i t y . 

T h e m o t h o f Tinea tapetzella—the l a s t species—is r e a d i l y d i s t ingu i shed 
f r o m t h e o the r s b y t h e f a c t t h a t t h e f r o n t w i n g s a re b l a c k f r o m the base 
t o t h e m i d d l e , a n d w h i t e b e y o n d . T h e w h i t e p o r t i o n i s o f t e n clouded 
w i t h d a r k g r a y . T h e h a b i t s o f t h i s species are m u c h t h e same as in 
t h e o the r s excep t t h a t t h e l a r v a f o r m s f o r i t s e l f a s i l k e n g a l l e r y mixed 
w i t h f r a g m e n t s o f c l o t h a n d t h u s des t roys m u c h more m a t e r i a l t han i t 
needs f o r f o o d . I t r e m a i n s h i d d e n w i t h i n some p a r t o f t h e ga l l e ry and 
r e t r ea t s t o ano the r p o r t i o n w h e n a l a r m e d . I t t r a n s f o r m s t o p u p a w i t h 
o u t o t h e r c o v e r i n g t h a n t h e g a l l e r y a f f o r d s . T h i s is p r o b a b l y the 

species m e n t i o n e d b y P l i n y and re
f e r r e d t o i n H o l y W r i t . T h e moth 
i s s h o w n a t F i g . 43. 

A n d n o w as t o t h e ques t ion of 
r emed ies : D u r i n g t h e l a t t e r par t 

. o f M a y o r e a r l y i n J u n e a vigorous 
c a m p a i g n s h o u l d be entered upon. 
A l l ca rpe t s , c lo thes , cloth-covered i 
f u r n i t u r e , f u r s , a n d r u g s should be 

t h o r o u g h l y s h a k e n a n d a i r e d , a n d , i f poss ib le , exposed t o t h e sunl ight 
as l o n g as p r a c t i c a b l e . I f t h e house i s b a d l y i n f e s t e d o r i f any partic- . | 
u l a r a r t i c l e i s supposed t o be b a d l y i n f e s t e d , a f r e e use o f benzine, in 
t h e m a n n e r m e n t i o n e d i n m y l a s t a r t i c l e , w i l l be adv i sab l e . A l l floor 
c r a c k s a u d d a r k closets s h o u l d be s p r a y e d w i t h t h i s substance. Too 
m u c h p a i n s c a n n o t be t a k e n t o d e s t r o y e v e r y m o t h a n d e v e r y egg and 
e v e r y n e w l y - h a t c h e d l a r v a , f o r i m m u n i t y f o r t h e r e s t o f t h e year de
pends l a r g e l y — a l m o s t e n t i r e l y — u p o n t h e t h o r o u g h n e s s w i t h wh ich the 
w o r k o f e x t e r m i n a t i o n i s c a r r i e d o n a t t h i s t i m e . T h e benzine spray 
w i l l k i l l t h e i n sec t i n e v e r y s tage , a n d i t i s one o f t h e f e w substances 
w h i c h w i l l d e s t r o y t h e e g g . I w o u l d , h o w e v e r , r e p e a t t h e c a u t i o n as to 
i t s i n f l a m m a b i l i t y . N o l i g h t s h o u l d be b r o u g h t i n t o a r o o m i n wh ich i t 
has been used u n t i l a f t e r a t h o r o u g h a i r i n g a n d u n t i l t h e o d o r i s almost 
d i s s i p a t e d . 

T h e p r o p e r p a c k i n g a w a y o f f u r s a n d w i n t e r c l o t h i n g t h r o u g h the 
s u m m e r is a se r ious m a t t e r . A g r e a t d e a l o f unnecessa ry expend i tu re . 
i n t h e w a y o f cedar chests a n d cedar w a r d r o b e s a n d v a r i o u s compounds 
i n t h e w a y o f p o w d e r s has been u r g e d b y w r i t e r s o n these pests. B u t 
exper ience f u l l y p r o v e s t h a t a f t e r a t h o r o u g h t r e a t m e n t i n M a y o r June, 
g a r m e n t s m a y be s a f e l y p u t a w a y f o r t h e r e s t o f t h e season w i t h 'no 
o t h e r p r o t e c t i o n t h a n w r a p p i n g t h e m c lo se ly i n s t o u t paper , t o preclude 
i n f e c t i o n t h r o u g h some b e l a t e d f e m a l e . M y ass i s t an t , M r . L . O. How
a r d , t e l l s me o f a n e x c e l l e n t p l a n w h i c h h e has a d o p t e d . H e b u y s for a 
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smal l s u m f r o m h i s t a i l o r a n u m b e r o f p a s t e b o a r d boxes i n w h i c h they 
de l ive r su i t s , a n d h i s w i f e c a r e f u l l y f o l d s a u d p a c k s a w a y a l l c l o t h i n g , 
g u m m i n g a s t r i p o f w r a p p i n g p a p e r a r o u n d t h e edge o f t h e cover so as 
to leave no c r a c k . These boxes w i l l l a s t f o r a l i f e - t i m e w i t h c a r e f u l use. 
Others use f o r t h e same p u r p o s e o r d i n a r y p a p e r f l o u r sacks o r l i n e n 
pil low-cases, w h i c h a n s w e r w e l l . T h e success o f these means depends 
en t i re ly o n t h e t h o r o u g h n e s s o f t h e p r e l i m i n a r y w o r k . C a m p h o r , to
bacco, n a p t h a l i n e , a n d o t h e r s t r o n g o d o r a n t s are o n l y p a r t i a l r epe l l an t s 
and w i t h o u t t h e p r e c a u t i o n u r g e d are o f l i t t l e a v a i l . 

C lo th-covered f u r n i t u r e w h i c h i s i n c o n s t a n t use w i l l n o t be h a r m e d , 
and the same m a y be s a i d o f c l o t h - l i n e d car r iages . W h e r e such f u r n i 
tu re is s t o r ed a w a y o r k e p t u n u s e d i u a d a r k r o o m o r w h e r e t h e car
riages are l e f t i n a d a r k coach-house t h r o u g h t h e s u m m e r , a t leas t t w o 
sprayings w i t h benz ine , say once i n J u n e a n d once a b o u t A u g u s t 1, w i l l 
be advisable . A n o t h e r p l a n w h i c h w i l l a c t as a p r o t e c t i o n i n such cases 
is t o sponge t h e c l o t h l i n i n g s a n d covers b o t h sides w h e r e poss ib le , 
w i t h a d i l u t e s o l u t i o n o f c o r r o s i v e s u b l i m a t e i n a l c o h o l made j u s t s t r o n g 
enough n o t t o leave a w h i t e m a r k o n a b l a c k f e a t h e r . 

I R R I G A T I O N A N D I N J U R I O U S INSECTS.* 

The question of the proposed reclamation of the arid lands of the 
Wes t b y i r r i g a t i o n i s o f g r e a t i m p o r t a n c e f r o m t h e e n t o m o l o g i c a l s t and
poin t , m a i n l y i n v i e w o f i t s i n f l u e n c e u p o n t h e d e s t r u c t i v e appearances 
of the R o c k y M o u n t a i n L o c u s t o r W e s t e r n Gras shoppe r , w h i c h a t i r r e g u 
la r i n t e rva l s has g r e a t l y d a m a g e d t h e a g r i c u l t u r e o f c e r t a i n o f o u r 
Wes te rn States a n d T e r r i t o r i e s . T h e las t i m p o r t a n t i n v a s i o n o f t h i s 
pest occur red d u r i n g t h e y e a r s 1875 a n d 1876, a n d t h e d e v a s t a t i o n 
which i t occasioned a t t h a t t i m e is so f r e s h i n t h e m i n d s o f a l l as t o re
quire no e l a b o r a t i o n o f t h e i m p o r t a n c e o f t h e sub j ec t . T h e r e p o r t s o f 
the U . S. E n t o m o l o g i c a l C o m m i s s i o n , a n o r g a n i z a t i o n f o u n d e d i n M a r c h , 
1877, a n d composed o f P ro f e s so r s C. V R i l e y , A . S. P a c k a r d , a n d 
Cyrus Thomas , cons ide r t h e q u e s t i o n o f t b e i n f l u e n c e o f i r r i g a t i o n o f a 
large ex t en t o f t h e a r i d t e r r i t o r y u p o n t h e increase o f t h i s pest , a n d 
f r o m t h e f i r s t r e p o r t o f t h i s C o m m i s s i o n , p u b l i s h e d d u r i n g t h e y e a r 1878, 
and the second r e p o r t , p u b l i s h e d i n 1880, c a n be d r a w n a c o m p l e t e sum
mary of t h e w r i t i n g s on t h i s s u b j e c t a n d t h e v i e w s i n f u l l o f the C o m -

* Eeply written by Mr. Howard during Prof. Riley's absence in Europe, in answer 
to a circular letter from the Assistant Secretary of Agriculture to the heads of certain 
of the scientific divisions of the Department, asking for the bearings of the proposed 
Government irrigation of western lands upon the problems comprehended by the work 
of their respective divisions, for the use of the Senate Committee on Irr igat ion, of 
which Senator Stewart is chairman. 
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m i s s i o n . Copies o f those r e p o r t s w o u l d a c c o m p a n y I jh is s t a t emen t b u t 
t h e y h a v e been l o n g o u t o f p r i n t . T h e y m a y be f o u n d , h o w e v e r , i n the 
l i b r a r y o f t h e G e o l o g i c a l S u r v e y . 

O n e o f t h e m o s t i m p o r t a n t resu l t s a r r i v e d a t i s t h e c o n c l u s i o n tha t 
a n e x t e n s i v e s y s t e m o f i r r i g a t i o n u p o n a scale o f g r e a t e r magni tude 
t h a n a n y w h i c h c a n be u n d e r t a k e n b y a p ioneer p o p u l a t i o n w i l l be not 
o n l y necessary t o t h e c a r r y i n g o n o f a g r i c u l t u r a l ope ra t i ons w i t h i n the 
b e l t o f t e r r i t o r y m a p p e d o u t as t h e p e r m a n e n t b r e e d i n g g r o u n d s o f the 
locus t , b u t w i t h t h e p r i m e r e s u l t t h a t such an i n t r o d u c t i o n o f d ivers i f ied 
a g r i c u l t u r e i n t o these r e g i o n s w i l l a b o l i s h t h e c o n d i t i o n s necessary to 
a p e r m a n e n t r e p r o d u c t i o n o f t h e species, a n d w i l l consequen t ly reduce 
t h e d a n g e r o f t h e appea rance o f d e s t r u c t i v e m i g r a t o r y s w a r m s t o a min
i m u m . T h e one f a c t t h a t , a c c o r d i n g t o t h e c a r e f u l s t a t i s t i c s gathered 
by t h e C o m m i s s i o n , t h e loss f r o m t h i s pe s t d u r i n g t h e years 1874 to 1877 
a m o u n t e d t o u p w a r d s o f t w o h u n d r e d m i l l i o n d o l l a r s , i s a m i g h t y argu
m e n t f o r t h e e x p e n d i t u r e o f t h e sums w h i c h i t i s p roposed t o devote to 
t h e p u r p o s e w h i c h Sena to r S t e w a r t ' s c o m m i t t e e i s n o w inves t iga t ing . 
T h e w o r d s w h i c h t h e C o m m i s s i o n h a v e d e v o t e d t o t h e discussion o f this 
p o i n t a re bes t q u o t e d , a n d I g i v e i n t h e f o l l o w i n g pages ex t rac t s f rbm 
t b e f i r s t a n d second r e p o r t s a b o v e r e f e r r e d t o . 

I t is evident, therefore, that the final and complete solution of the locust problem 
depends to a certain extent upon the possibility of modifying, to some degree at least, 
the aridity of the great plains of the Northwest, which undoubtedly form the native 
breeding grounds of these insects. 

By most persons this w i l l be considered equivalent to saying that the locust problem 
w i l l never be solved. I t would scarcely be proper for us here to enter into a discus
sion of the question of the possibility of modifying the condition of the dry area, hut 
we can not refrain from placing upon record our protest against any such conclusion 
as this. That man, w i t h a mind that can bring art, science, and mechanics to the 
perfection now visible on every hand, must be forever unable to convert the desert 
into fertile fields or to redeem the waste places of earth, we can not believe unless we 
are shown that the moisture which once supplied these areas has forever taken its 
departure from our globe. 

To what extent these dry areas of the west can be supplied wi th water and ren
dered fertile must be determined by those who are proficient i n this particular branch 
of science j but that large sections can be redeemed by proper efforts, i f made on a 
scale of sufficient magnitude, we have no doubt. 

By uti l izing al l the water that flows down f rom the mountains for the purposes of 
i r r iga t ion; by collecting in reservoirs the winter supply and distributing i t in the 
growing season, a very large section of these plains might be brought under cultiva
tion, and extensive forests growu where now the surface is naked and barren. Every 
field brought into cultivation, every grove planted, is just so far a step toward the 
ultimate solution of the locust problem; and the nearer these can he brought to their 
native home the more effectual w i l l they be i n rooting them out. I f extensive 
efforts in this direction were made i n Br i t i sh America, north of Montana, also in 
eastern Montana, western Dakota, and the regions around the Black Hills, i t would 
not only be of immense benefit i n supplying new agricultural fields for emigrants 
from the locust problem ; i t would also be a most effectual method of settling the 
Indian question in this region. Just what can be done i n the way of redeeming^ 
these areas we can not say, but when their settlement depends upon i t , and the wel-
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fare of a much larger area south and west also depends upon i t , certainly the ques
tion is worthy of consideration by our national authorities. 

The day is not far distant when our National Government w i l l be compelled to meet 
this import ant question and to test the abi l i ty of man to accomplish the work. 

The progress of settlement westward must necessarily be slow when i t , as is now 
beginning to be the case, impinges upon the sterile area; i t can only push onward 
when the front line is backed by a dense population and farms studded wi th groves. 
I t is possible that i f there were no other impediments to overcome than this sterility, 
formidable as i t is, the gradual filling up of the border area w i t h an activepopulation 
would modify the conditions sufficiently, at least, to allow the pushing into and re
demption of a belt of considerable breadth. But when to this diff iculty is added the 
devouring locust the hope of success is greatly diminished. * * » 

In the permanent region, which embraces the Rocky Mountain plateau and the 
bordering plains f rom the middle of Colorado northward, the rain-fal l is insufficient 
for agricultural purposes, and hence irrigation has to be resorted to ; in the tempo
rary region this is unnecessary. The plains and plateaus of the permanent region are 
to a large extent distinguished by the presence of Artemisia, Chenopodiaceous plants, 
and what is usually termed "bunch-grass;" i n short by a l l the characteristics of a 
drier climate. On* other peculiarity which has not been overlooked appears to 
mark roughly the southern boundary of the permanent home of the Rocky Mountain 
locust, and that is the isothermal curve or line of the 50° of mean annual tempera
ture, which also corresponds very nearly w i t h the isothermal curve or line of sum
mer temperature of 70°. But this applies only to that portion of the region which 
extends upon the plains east of the mountains. 

I f any practical means of exterminating the locusts in this permanent region could 
be devised the whole locust problem could be solved, and nothing further would be 
necessary; but when we take into consideration the vast extent of this area, and the 
fact that a very large portion of i t can not be brought under cultivation without 
a material change i n the climatic conditions, there appears but l i t t l e hope tha t such 
a means of actual extermination w i l l ever be devised, however much we may hope to 
check the injurious increase of the pest by the means recommended in the conclud
ing chapter of this report. Our discussion of the future prospects of this region i n 
reference to agriculture may as well , therefore, be on this basis. 

* * * A careful investigation of this subject for several years and repeated visits 
ia person to this region have served to convince us that, w i t h the advantages afforded 
the system of irrigation necessarily adopted, there is no reason why the agricultural 
area lying along the east flank of the range should suffer any more f rom these pests 
than portions of the temporary regions. 

* # * * • * # 

This agricultural belt, extending f rom Colorado into Brit ish America, is par t ly 
along the margin of and part ly in the very heart of the permanent breeding grounds 
where the swarms that invade the temporary region originate. I t follows, then, as 
a natural consequence, that just so far as the numbers are lessened by the operations 
in this section, jus t so far w i l l the agriculturists of the temporary region be benefited, 
and, as we w i l l hereafter see, l ike operations in the latter region w i l l benefit those in 
the permanent region. We are f u l l y aware of the fact that the part of this vast re
gion which can be irr igated and cultivated is small in comparison wi th the whole 
area which forms the native home of the species; but, fortunately, i n one respect this 
cultivated belt occupies, in part at least, tbe point of departure of the swarms which 
invade the temporary region. This fact, therefore, renders i t more important that i t 
be occupied by an agricultural population. 

Although we have admitted that we are unable to present any plan of exterminat
ing the locusts that holds oat sufficient promise of success to jus t i fy the General 
Government i n undertaking i t , i t does not necessarily follow that there is no plan of 
modifying the evi l which the Government would be justified i n undertaking. On 
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the contrary, i f the views we have advanced be correct, they suggest a means by 
which the General Government might greatly aid i n bringing about the desired re* 
sui t ; and fortunately the result would be beneficial even should we be mistaken 
in the opinions advanced. 

As w i l l be seen by what has been stated, the great desideratum is to settle the cul
t ivated belt alluded to as rapidly as possible w i t h an agricultural population. Wher
ever valuable and permanent mines are discovered in the neighboring mountains, 
the arable areas in the vic ini ty w i l l be taken up and cultivated to an extent at least 
sufficient to supply the demand for agricultural products, as in parts of Colorado. 
But there are. large sections where no such influence w i l l be brought to bear, aud 
this is the case along that portion of the belt where the agricultural population is 
most needed for the purpose mentioned. 

An examination of Map No. 1, i n our first report, w i l l show that a comparatively 
limited belt in central Montana, extending from the Big Horn Mountains northwest 
to the Bri t ish line, a l i t t l e west of Cypress H i l l , forms the turning point of the locust 
movements. Without now repeating the data, which may be found in that report, 
we may summarize i t by saying that from this region a large portion of the swarms 
come which visi t Dakota, Minnesota, Nebraska, and Kansas; from this area also pro
ceed a large portion of the s varms that move southwest into Idaho and Utah; this 
appears £b be the point to which most of the returning swarms from the temporary 
region direct their flight. 

That there are other areas i n the permanent region which appear to be special 
breeding grounds, as points of departure, is certainly true, but none to such an extent 
as this, and none affecting an agricultural area bearing any comparison wi th .the area 
affected by the locust swarms originating i n this belt. 

Even should i t be shown by subsequent investigations that as a rule the swarms 
fa l l ing on the temporary regions come from intermediate points, as central and south
ern Dakota and northwestern Nebraska, the facts already ascertained warrant us id 
asserting that, as a very general rule, they originate i n the belt mentioned. 

I t is evident, therefore, that i f any method can be devised by which an agricult
ural (not pastoral) population can be thrown into this belt i t w i l l form one of the best 
possible means of modifying the evil . I f they can be effectually distributed in this 
area the result w i l l be of immense value to the agricultural interests of Dakota, Min
nesota, Nebraska, Iowa, and Kansas, in fact of the entire temporary region. We do 
uot pretend that i t w i l l wholly relieve this area from locust invasions, but i t .w i l l very 
materially lessen their extent and i n j ury. 

I n order to carry on agricultural operations to any great extent i n this belt, an 
extensive system of irr igation w i l l be absolutely necessary. I t w i l l have to be on a 
scale of greater magnitude than any that w i l l be undertaken by a pioneer popula
tion. We doubt the propriety of the General Government undertaking such a work 
directly, i f i t is possible to acco itplish i t in any other way. This, we think, may 
possibly be done by giving the land for this purpose. We are f u l l y aware of the op
position at present to the Government's donating any more of the public land, but 
the circumstances of this case bring i t out of the general rule. I f donating the en
tire body of public land i n the belt described would suffice to settle i t w i t h an agri
cultural population, not only would the very purpose for which i t is held be accom
plished, but, i f our views are correct, the result would be of immense benefit to the 
border States. 

We therefore suggest the fol lowing as probably the most feasible plan of accom
plishing the desired end: Let the United States donate a belt of 50 or 60 miles in 
width, running from the Black Hi l l s west-northwest, so as to strike the Yellowstone 
Eiver a short distance above the mouth of the Big Horn River; f rom thence north-
northwest by way of Fort Shaw, or the mouth of Sun River, i n the direction of Fort 
Hamilton, i n British America—this to be granted on condition that the company to 
which said land is granted shall, w i t h i n a given time, construct a railroad from the 
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Black Hil ls along the line designated to the international boundary ; shall undertake 
and carry out to an extent to be designated a system of irr igation, and shall equip 
and keep in operation said road for a certain number of years. 

Whether such grant w i l l be sufficient inducement for any competent company to 
undertake the work specified is probably the chief diff iculty i n the way of success
ful ly carrying out this plan. On this point we do not feel qualified to express an 
opinion. That such a road starting f rom the Black Hills, i f once buil t , would soon 
be connected southward and eastward w i t h other roads can not be doubted. That i t 
would be the best possible means of bringing an agricultural population into this 
belt can not be doubted. I t would also be an important factor in settling the trouble
some Indian problem in this section of the West. 

I f the plan should be adopted i t might be well to colonize, i f possible, w i t h Rus
sian peasants who are accustomed to fighting locusts. 

The advantage to be derived f rom this plan consists chiefly in the fact that i t is 
possible to destroy the young to a very large extent by the use of the proper means. 
I f this is done i n the very heart of their breeding grounds i t greatly lessens t he num
bers that w i l l migrate. Not only does i t prevent the number destroyed from migrat
ing, but of each one kil led, so to speak, an entire family brood of the next or migrat
ing generation is destroyed. I n other words, the destruction of thousands there 
would be as effectual as destroying millions of the migrating swarms. The means of 
destroying the young, as before stated, can be made more effectual i n the sections 
where irrigation is carried on than where i t is not. 

As shown in our first report, the destruction of the young locusts bred in the tempo
rary region f rom the invading hordes not only gives immediate relief, but also tends 
to postpone future invasions by so lessening the numbers i n the returning swarms 
that a longer time is required for development. W i t h an agricultural population in 
the area designated the work of destruction would then be carried on at each end 
of their migratory route. 

Here we may also remark that the present idea of making that section of our coun
try a peculiarly pastoral area, while doubtless profitable to the present and for two or 
three generations to come, w i l l i n the end entail hardships upon those to follow. I t 
ean no longer be doubted that while the destruction of forests was the chief agency, 
yet the pastoral habit of the people of western Asia and other oriental countries, once 
sofertile but now barren, was one important factor i n producing the present dry and 
barren condition of those countries. No country in the interior Of a continent, unless 
supplied w i t h numerous lakes or numerous and permanent rivers, can remain per
manently fertile and productive i f given up largely to pasturage of sheep, goats, and 
eattle, without cult ivat ion. The rapid destruction of mountain forests, and pastur
ing their slopes and bordering plains, w i l l most certainly have a tendency to render 
that portion of our country more dry and barren. 

Unless, therefore, our Government adopts some policy by which an agricultural 
population can be thrown into that area, the day w i l l most assuredly come when i t 
wi l l be as barren and desolate as the plains of Arabia. The development of the lo
custs is but an incident of the change f rom a former condition of abundant moisture 
to the present dry one. But this branch of the subject we propose to omit at present. 

I t wi l l be seen, therefore, by the foregoing that we think i t is possible to modify to 
a very large extent the operations of the locusts so far as these relate to the area 
along the east flank of the mountains, and that the General Government may, wi th 
out any very great expense, very greatly assist i n the work. 

This certainly shows a very moderate climate for this northern latitude. Wheat, 
oats, rye, and barley grow well, and Indian corn is also raised without diff iculty and 
produces good crops. Such f ru i t s as apples, plums, cherries, currants, raspberries, 
and gooseberries may be grown and matured here, the climate presenting no serious 
obstacle. 
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The amount of land that can be brought under cult ivat ion depends wholly upon 
the amount of water that can be obtained for irrigation. I f the plan for making res
ervoirs for preserving the winter supply should ever be adopted, the breadth of the 
agricultural belt would be very largely increased, and this would be doubly benefi
cial in assisting to destroy the locusts and tending to increase the moisture i n the at
mosphere by forming a larger evaporating surface. The growth of trees and shrub
bery around these reservoirs would also be beneficial in the same direction. 

But experience in the settling of these mountain regions and Western Territories 
shows that no such extensive works w i l l , or i n fact can be, undertaken by a pioneer 
agricultural population. Some efficient aid of some k ind must be given i f such a 
scheme is ever carried into effect, and i f the land itself w i l l do this, the Government 
w i l l act wisely i n giving i t for this purpose. 

w * * # * # 
As shown by our first report the region around Salt Lake is subject to repeated 

locust invasion from the north, apparently tbe resulting broods of the swarms that 
originate i n that portion of Montana of which we have been speaking, and which, 
pouring over the mountain-pass at the head of Jefferson River, move down Snake River 
Valley. 

I f the scheme we have suggested should be carried out and should prove beneficial 
in reference to the eastern area, i t would have, to some extout at least, a like effect 
as to this section. I f i t is possible to establish and maintain au agricultural popula
t ion i n the Upper Snake River Valley, this would have a strong tendency to modify 
the evi l . But the present barren aspect of this region would seem to forbid any hopes 
of ever accomplishing this desired end. St i l l there appears to be one possible means 
of bringing this about, at least to a l imited extent. The demand of trade w i l l doubt
less complete the railroad already started i n that direction, which is one step towards 
the desired end, but something more is required i n this case. 

Snake River affords a large body of water which i f properly utilized would irrigate . 
a large breadth of land, and notwithstanding the barren appearance of the soil, i t is 
really fertile when irrigated. I t is possible, w i t h a moderate expense, to throw dams 
across this stream at certain favorable spots, and by this means to spread the water 
over the adjoining plains. A work of this k ind would, of course, have to be done by 
the General Government. The feasibility of this project could easily be ascertained 
by an officer of the Engineer Corps of the A r m y ; and as this is on the line of tiie 
chief inter-montane thoroughfare, and also of the locust invasions of this region, the 
subject is certainly worthy of the attention of the Government. 

As w i l l be seen by what we have presented on this subject, the philosophy of our 
plan for modifying the evil is to place an agricultural population in the very home 
of the species, which from necessity would be compelled to wage a constant warfare 
against them. 

By st irring the soil their nests would be disturbed ; by fighting the young their 
numbers would be diminished; and as i rr igat ion would be necessary, the effect of 
dry seasons on the crops would not be fe l t as i n the temporary region. The possi
b i l i ty of inundating to a considerable extent their egg deposits by the winter supply 
of water would tend to diminish their numbers. The fact that their breeding-
grounds are chiefly i n the l imited agricultural areas is also another argument in favor 
of the plan. 

That large areas would be lef t where locusts breed and pour down on the nearest 
cultivated areas, as i n western Colorado, is certainly true, but this does not lessen 
the value of the plan proposed, nor is i t a reason why i t should not be put into 
operation. 

The effect of irrigation upon the Rocky Mountain Locust dwarfs into 
c o m p a r a t i v e i n s i g n i f i c a n c e a n y t h i n g w h i c h m a y be s a i d concern ing its 
i n f l u e n c e o n o t h e r d e s t r u c t i v e species, y e t t h e r e a re m a n y f o r m s which 
d e p e n d f o r t h e i r ex i s tence a n d m u l t i p l i c a t i o n u p o n a d r y c l ima te , and 
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w h i c h a t h o r o u g h s y s t e m o f i r r i g a t i o n w o u l d r e n d e r c o m p a r a t i v e l y 
harmless . 

T h i s has been r e c o g n i z e d b y t h e p r o m i n e n t w r i t e r s u p o n economic 
en tomology , a n d I m a y q u o t e t h e w o r d s o f m y ch ie f , P ro fesso r E i l e y , as 
f o l l o w s : 

I have repeatedly laid stress i n my writ ings on the importance of irr igation i n com
batting several of our worst insect enemies, and, aside from its benefits i n this direc
tion, every recurrence of a droughty year convinces me of its guarding against fa i lure 
of crops from excessive drought. I am glad to know that many farmers, and espe
cially small-fruit growers in the v ic in i ty of New York, are preparing in one way or 
another for irrigation whenever i t becomes necessary, and I was pleased to hear Dr. 
Hexamer, at the late meeting of the American Pomological Society, urge a general 
system of irrigation as the most profitable investment the cultivator can make in a 
climate subject to such periods of drought as ours is known to be. 

Perhaps t h e mos t s t r i k i n g e x a m p l e a m o n g t h i s class o f insects i s t h e 
Ch inch B u g — a species w h i c h damages c e r t a i n cereal crops t o t h e e x t e n t 
of upwards o f five m i l l i o n s o f d o l l a r s i n y e a r s o f abundance . T h i s insec t 
is d i r ec t l y i n f l u e n c e d b y m o i s t u r e a n d s e l d o m occurs i n n u m b e r s i n t h e 
more eastern Sta tes e x c e p t a f t e r t w o o r m o r e successive seasons o f 
d rought . A f t e r a y e a r o f excess ive m u l t i p l i c a t i o n these insec ts w i l l 
o f ten be f o u n d t o have h i b e r n a t e d i n i m m e n s e n u m b e r s , a n d i t i s a w e l l -
k n o w n f a c t t h a t heavy r a i n - f a l l s t h e succeed ing s p r i n g w i l l d e s t r o y t h e m 
almost comple t e ly . T h i s b e i n g t h e case an a r t i f i c i a l sy s t em o f i r r i g a t i o n 
w i l l enable t h e a g r i c u l t u r a l i s t s t o h o l d t h i s i n s e c t c o m p l e t e l y i n c h e c k , 
and such a sys tem as i t i s p roposed t o i n t r o d u c e i n t h e W e s t w i l l r e n d e r 
the g ra in -growers o f t h e r e c l a i m e d r e g i o n s i n d e p e n d e n t o f t h e d a m a g e 
w h i c h m a y be done b y t h i s i n sec t a n d w i l l enab le t h e m t o compe te o n 
most advantageous t e r m s w i t h t h e g r a i n - g r o w e r s o f t h e m o r e eas te rn lo
calities, whose c rops a re occas iona l ly s u b j e c t t o a l m o s t t o t a l loss b y t h i s 
insect enemy. I m a y a g a i n q u o t e f r o m P r o f e s s o r R i l e y : 

Irrigation where i t can be applied—and i t can be in much of the terri tory in the 
vicinity of the Rocky Mountains,where the insect commits sad havoc, as w i t h a l i t t l e 
effort in many regions i n the heart of the Mississippi Valley—is tbe only real availa
ble practicable remedy after the bugs have commenced mul t ip ly ing in the spring. I 
wish to lay particular stress upon this matter of irr igation, believing, as I do, that i t 
is an effectual remedy against this tpest, aDd that by overflowing a grain field for a 
couple of days, or by saturating the ground after as many more in the month of May, 
we may effectually prevent its subsequent injuries.—(Seventh Report Insects of Mis
souri.) 

W e m a y m e n t i o n also t h e case o f t h e G r a p e - v i n e P h y l l o x e r a a u d 
may aga in quo te f r o m Pro fesso r R i l e y : 

Submersion, where practicable, and where i t is total and sufficiently prolonged, is 
a perfect remedy. This is what even the closest student might expect, as he finds 
that excessive moisture is very disastrous to the lice. M . Louis Faucon, of Graveson 
(Bouches-du-Rhdne), France, has abundantly proved its efficacy, and has by means 
of i t totally annihilated the insect i n his vineyard, which was suffering from i t four 
years ago. From his experience we may draw the fol lowing conclusions: 

(1) 'The best season to submerge is i n autumn (September and October), when the 
lice are yet active and the vines have ceased growing. Submergence for 2o to 30 
days at this season w i l l generally rout the lice. 
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(2) A submergence of 40 to 50 days i n winter is required, and even where the water 
is allowed to remain during the whole season the vineyard does not suffer. I should 
consider this very doubtful . 

(3) A vineyard should never be inundated* for a longer period than two days in 
summer or during g rowth ; and, though these brief inundations at that seasou affect 
only the few lice near the surface and are by no means essential, they are neverthe
less important auxiliaries to the more thorough f a l l or winter submersion, as they 
destroy the few lice which are always invading a vineyard in infested districts. 
These summer inundations w i l l be necessary only after the winged insects begin to 
appear, and three or four, each lasting less than two days, made between the middle 
of July and the f a l l of the leaf, w i l l effect the end desired. 

(4) An embankment should be made around the vineyard in order that the water 
may evaporate and permeate the earth, but not run off and carry away any nutritive 
properties of the soil. 

The varied success which has attended the different attempts to rout the enemy by 
inundation is owing to the lack of thoroughness i n many of them. The ground must 
be thoroughly soaked for a sufficient length of time. Temporary irrigation does 
not accomplish the end, for the reason that i t does not reach al). the lice, and does 
not break up the numerous air bubbles which form i n the soil and prevent the drown
i n g of many of the insects. (Sixth Eeport Insects of Missouri.) 

T o o m u c h i n f a c t can n o t be sa id o f t h e a d v a n t a g e s o f a system of 
i r r i g a t i o n i n fighting m a n y insec t pests . 

A good in s t ance o c c u r r e d i n o u r expe r i ence i n t h e s p r i n g o f 1879, 
w h e n t h e A r m y W o r m appeared i n g r e a t f o r c e u p o n a l a r g e grass plan
t a t i o n near P o r t s m o u t h , V a . T h e p l a n t a t i o n w a s d i v i d e d i n t o sections 
b y i r r i g a t i n g d i t ches , a n d i t was o n l y necessary t o t u r n o n t h e water to 
i so l a t e a b*adly i n f e s t e d sec t ion a n d t o d e v o t e i t t o r o l l i n g , fire, or some 
o t h e r means o f d e s t r u c t i o n , p r e v e n t i n g r e a d y s p r e a d t o o the r sections. 
I n t h e same w a y r i c e p l a n t e r s h a v e a r e a d y means o f fighting insect 
pes ts a t h a n d . 

O t h e r insec ts m i g h t be p a r t i c u l a r i z e d , b u t t h e g e n e r a l s ta tement tha t 
f r o m t h e s t a n d - p o i n t o f t h e economic e n t o m o l o g i s t i r r i g a t i o n i n general 
i s a g r e a t h e l p i n fighting insec t pes ts , a n d f r o m t h e m a r k e d i l l u s t r a t i o n of 
t h e g r e a t g o o d a c c o m p l i s h e d b y t h e r e c l a m a t i o n o f t h e a r i d regions i n 
c o n n e c t i o n w i t h t h e d a m a g e done b y t h e E o c k y M o u n t a i n locus t i t w i l l 
p r o b a b l y be cons ide red t h a t f u r t h e r e l a b o r a t i o n i s unnecessary . 

E e s p e c t f u l l y s u b m i t t e d , M a y 1 3 , 1 8 8 9 . 

N O T E O N T H E O V I P O S I T I O N A N D E M B R Y O N I C D E V E L O P M E N T OF 
X I P H I D I U M E N S I F E R U M , S C U D . 

By WILLIAM M. WHEELER, Mihvaukee, Wis. 

Though the Orthoptera have received more attention from students 
o f i n sec t e m b r y o l o g y t h a n a n y o t h e r n a t u r a l o r d e r o f H e x a p o d a , there 
s t i l l r e m a i n severa l f a m i l i e s w h i c h , o w i n g t o t h e d i f f i c u l t y o f p rocur ing 
s u f f i c i e n t m a t e r i a l , h a v e n o t been s t u d i e d . W e possess monographs, 
m o r e o r less comple t e , o n m e m b e r s o f t h e G r y l l i d , A c r i d i i d , a n d Blair 
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t i d g roups , b u t besides a f e w o b s e r v a t i o n s o n an E u r o p e a n Mantis we 
have no obse rva t ions o n m e m b e r s o f t h e f a m i l i e s Locustidce, Mantidce, 
a n d Phasmidce. T h e d i f f e r ences i n t h e d e t a i l s o f e m b r y o n i c d e v e l o p m e n t 
observed i n t h e O r t h o p t e r a h i t h e r t o i n v e s t i g a t e d are so g r e a t t h a t a l l 
s tudents o f t h e s u b j e c t m u s t l o o k f o r w a r d w i t h cons ide rab le i n t e r e s t t o 
any resu l t s a c c r u i n g f r o m t h e s t u d y o f r e p r e s e n t a t i v e s o f these f o u r 
f ami l i e s . I n m y search f o r insec ts ' eggs o f a c o n v e n i e n t size, p rocura 
ble i n abundance , a n d r e p r e s e n t i n g f a m i l i e s h e r e t o f o r e u n s t u d i e d , I 
happened o n one o f t h e Locustidw, t he eggs o f w h i c h mee t t h e r equ i re 
ments. T h e species t o w h i c h I a l l u d e is Xiphidium ensiferum, Scud . , a 
ve ry c o m m o n insec t a b o u t t h e m e a d o w s a n d m a r s h l a n d s o f W i s c o n s i n 
a n d the a d j a c e n t s ta tes . 

U n l i k e o t h e r species o f t h e f a m i l y whose o v i p o s i t i o n has been de
scribed, Xiphidium ensiferum does n o t o v i p o s i t o n o r i n t w i g s , b u t be
tween the scales o f a C e c i d o m y i d g a l l , v e r y c o m m o n o n t h e w i l l o w s w h i c h 
g row i n t h e d a m p s i t u a t i o n s h a u n t e d b y t h e L o c u s t i d . M r . L . O . H o w 
ard , w h o k i n d l y e x a m i n e d a spec imen o f t h e sca ly t u r n i p - s h a p e d g a l l 
fo r me, p ronounces i t t o be v e r y p r o b a b l y p r o d u c e d b y Cecidomyia salicis-
gnaphaloides, W a l s h . O n S e p t e m b e r 8 I obse rved a f e m a l e i n t h e ac t 
o f ov ipos i t i on . She was p e r c h e d w i t h he r head t u r n e d t o w a r d t h e apex 
o f the g a l l , w h i c h c o n t a i n e d besides t h e l a r g e w h i t e C e c i d o m y i d l a r v a 
i n the center o f i t s base, a n u m b e r o f t h e s m a l l e r o range - red larvae o f 
an i n q u i l i n e C e c i d o m y i d b e t w e e n t h e sca le- l ike leaves. S l o w l y a n d 
sedately she t h r u s t h e r s w o r d - s h a p e d o v i p o s i t o r d o w n be tween t h e 
leaves and , a f t e r d e p o s i t i n g a n e g g , as s l o w l y w i t h d r e w t h e o r g a n i n 
order t o r ecommence t h e same o p e r a t i o n a f t e r t a k i n g a f e w steps t o 
one side o f w h e r e she h a d been a t w o r k . She soon o b s e r v e d me a n d 
s l ipped a w a y w i t h o u t c o m p l e t i n g her task". 

The subopaque, c r eam-co lo red e g g is e l o n g a t e o v a l , 4 t o 4 . 5 m m 

long a n d l m m b r o a d t h r o u g h i t s m i d d l e . O n e o f t h e poles is s o m e w h a t 
more a t t enua t e t h a n t h e o t h e r a n d t h e r e i s a f a i n t c u r v a t u r e i n t h e 
polar ax is w h i c h causes one s ide o f t h e e g g t o be s o m e w h a t more con
vex t h a n t h e o the r . T h e y o l k , v e r y s i m i l a r i n c o n s t i t u t i o n t o t h a t o f 
other O r t h o p t e r a , i s p a l e y e l l o w . I t i s i nc lo sed b y a de l i c a t e v i t e l l i n e 
membrane a n d a t h i c k e r , opaque a n d s o m e w h a t l e a t h e r y c h o r i o n w h i c h 
suddenly becomes t r a n s p a r e n t w h e n i m m e r s e d i n a l c o h o l . T h e eggs 
are depos i ted w i t h t h e i r l o n g axes p a r a l l e l t o t h e l o n g ax i s o f t h e g a l l 
and t h e i r a t t e n u a t e po les u p w a r d . T h e y are c o m p l e t e l y concealed b y 
the leaves, t h e edges o f w h i c h close o v e r a n d v e r y e f f i c i e n t l y p r o t e c t 
them. T h e n u m b e r o f eggs f o u n d i n a g a l l va r i e s c o n s i d e r a b l y . Some
times b u t t w o o r t h r e e w i l l be f o u n d , m o r e f r e q u e n t l y f r o m fifty t o oue 
h u n d r e d ; i n one s m a l l g a l l I c o u n t e d one h u n d r e d a n d s e v e n t y a n d I 
have opened a f e w g a l l s w h i c h c o n t a i n e d m o r e . F r o m these f a c t s I 
conclude t h a t one f e m a l e f r e q u e n t l y depos i t s h e r q u a n t u m o f eggs i n 
several g a l l s , p o s s i b l y h a v i n g some means o f s e l e c t i n g t h e bes t c rad les 
f o r her o f f s p r i n g a n d p e r h a p s t r y i n g seve ra l t i l l she finds one p e r f e c t l y 



2 2 4 

a d a p t e d t o h e r purposes . F r e q u e n t l y as m a n y as t e n eggs w i l l be found 
u n d e r a s i n g l e scale. W h e n t h i s is t h e case, t h e eggs adhere to one 
a n o t h e r s o m e w h a t a n d are o f t e n i r r e g u l a r l y p l a c e d , as i f t w o or three 
insects h a d i n succession o v i p o s i t e d i n t h e same p lace . 

W h e r e a s t h e Blattidce s h o w t h e g rea te s t fixity i n h a b i t s o f oviposi t ion 
o f a n y o f t h e O r t h o p t e r a n f a m i l i e s , t h e Locustidce e x h i b i t t h e greatest 
v a r i e t y . Some species l i k e t h e A m e r i c a n Anabrus simplex a n d the Eu
ropean Locustce o v i p o s i t i n t h e g r o u n d l i k e t h e Acridiidce. Others, 
l i k e m a n y species o f Xiphidium a n d Orchelimum, o v i p o s i t i n the p i t h of 
eas i ly p e n e t r a t e d t w i g s . A c c o r d i n g t o P r o f e s s o r R i l e y Phaneroptera 
curvicauda l ay s i t s eggs " s i n g l y i n t h e edges o f leaves, between the 
u p p e r a n d l o w e r cu t i c l e s . " O t h e r species, a p p r o a c h i n g Xiphidium ensi
ferum l i k e Conocephalus ensiger, l a y t h e i r eggs b e t w e e n t h e root-leaves 
a n d s tems o f v a r i o u s p l a n t s . T h e E u r o p e a n Meconema varium, accord
i n g t o T a s c h e n b e r g , o v i p o s i t s unde r b a r k scales a n d occas ional ly i n the 
ga l l s o f t h e H y m e n o p t e r o n Teras terminalis. S t i l l o t h e r f o r m s to which 
o u r c o m m o n K a t y d i d (Microcentrum retinervis) be longs , l a y t he i r flat
t e n e d , d a r k co lo red eggs i n r e g u l a r r o w s o n t w i g s , a f t e r previously •• 
r o u g h e n i n g t h e su r f ace o f t h e b a r k w i t h t h e i r j a w s . 

*• T h e s t r u c t u r e o f t h e o v i p o s t o r i n Xiphidium ensiferum w o u l d seem to 
i n d i c a t e t h a t , l i k e o t h e r member s o f t h e genus , t h i s species has been 
i n t h e h a b i t o f p u n c t u r i n g t h e t issues o f p l a n t s t i l l w i t h i n compara
t i v e l y r ecen t t imes , w h e n i t f o u n d o v i p o s i t i o n i n t h e ga l l s more advan
tageous . So r ecen t m a y be t h e a c q u i s i t i o n o f t h i s h a b i t t h a t more ex
t e n d e d i n v e s t i g a t i o n m a y p e r h a p s s h o w a t e n d e n c y i n some females to 
p u n c t u r e t w i g s , o r o v i p o s i t , l i k e Conocephalus, b e t w e e n t h e root-leaves 
a n d s tems o f p l a n t s . 

T h e O r t h o p t e r a p r e sen t m a n y i n t e r e s t i n g ques t ions i n connection 
w i t h t h e i r h a b i t s o f o v i p o s i t i o n . M o s t o f t h e species, e x c e p t i n g the 
a b e r r a n t Phasmidce, o v i p o s i t i n c lus t e r s , t h e eggs o f w h i c h are arranged 
i n more o r less r e g u l a r r o w s . T h i s h a b i t i s m o s t s t r e n u o u s l y adhered 
t o b y t h e Blattidce, t h o u g h m a n y species o f Acridiidce, Gryllidw, Locust
idce, a n d Mantidce a re a l m o s t e q u a l l y c a r e f u l t o d e p o s i t t h e i r eggs in 
s y m m e t r i c a l series. 

D u r i n g o v i p o s i t i o n t h e t w o o v a r i e s d i s c h a r g e t h e i r eggs al ternately 
i n r h y t h m i c a l sequence, t h e i n s e c t m o v i n g a s h o r t d i s t a n c e d i r e c t l y for
w a r d a f t e r t h e e x t r u s i o n o f each e g g o r p a i r o f eggs . *For w h a t pur
pose t h i s h a b i t s h o u l d h a v e been p r e s e r v e d w i t h such t e n a c i t y through 
t h e l o n g ages d u r i n g w h i c h t h e O r t h o p t e r a h a v e c o n t i n u e d t o people 
o u r e a r t h I a m u n a b l e t o c o n j e c t u r e , un less i t be supposed t h a t the 
p r i m i t i v e species o v i p o s i t e d i u p o r t a b l e capsules l i k e those s t i l l made 
b y t h e Blattidce. T h e m e t h o d o f a r r a n g i n g eggs i n t w o even a n d alter
n a t i n g series p r a c t i c e d b y m e m b e r s o f t h i s f a m i l y i s o f advan tage to 
t h e insects , i n t h a t i t r ende r s t h e p a c k a g e m o r e c o m p a c t a n d more easily 
c a r r i e d , j u s t as a b o x m a y b e m a d e t o c o n t a i n a g i v e n n u m b e r o f cigars 
o r s i m i l a r l y shaped o b j e c t s m o r e eas i ly w h e n t h e y a re p a c k e d i n regular 
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r o w s t h a n w h e n t h e y a re t h r o w n i n p r o m i s c u o u s l y . T h e Mantidce, 
w h i c h depos i t t h e i r eggs i n cocoons t h a t are n o l o n g e r c a r r i e d , m a y be 
supposed t o r ep re sen t a n i n t e r m e d i a t e s tage as f a r as t h e h a b i t s o f o v i 
pos i t ion are conce rned b e t w e e n t h e Blattidce a n d those n u m e r o u s f o r m s 
w h i c h e i t h e r depos i t t h e i r eggs i n exposed s i t u a t i o n s l i k e Microcentrum, 
o r b u r y t h e m i n t h e e a r t h o r t h e t i ssues o f p l a n t s l i k e t h e Acridiidce 
a n d Gryllidm. 

The-eggs o f Xiphidium ensiferum b e g i n t o d e v e l o p i m m e d i a t e l y af
t e r t h e i r d e p o s i t i o n . D u r i n g t h e w a r m d a y s t h a t i n t e r v e n e be fo r e t h e 
c o l d o f a u t u m n sets i n t h e e m b r y o i s f o r m e d o n t h e m i d d l e o f t h e flat s ide 
o f the y o l k . T h e h e a d o f t h e e m b r y o p o i n t s d o w n w a r d t o w a r d s t h e 
inser t ion o f t h e leaves b e t w e e n w h i c h i t i s p l a c e d ; consequen t ly t h e 
po in ted a n d u p w a r d d i r e c t e d p o l e i s t h e c a u d a l e n d . T h e y o u n g em
b r y o remains d o r m a n t d u r i n g t h e w i n t e r b u t c o n t i n u e s i t s d e v e l o p m e n t 
d u r i n g t h e w a r m d a y s o f s p r i n g . T h e first larvae w e r e seen t o emerge 
f r o m t h e g a l l s o n t h e 1 7 t h o f M a y . 

I w i l l n o t he re en t e r i n t o t h e d e t a i l s o f d e v e l o p m e n t , m a n y o f w h i c h 
I have n o t y e t o b s e r v e d t o m y o w n s a t i s f a c t i o n . Suf f i ce i t t o say t h a t 
t h e Locus t id ' s o n t o g e n y i s s t r i k i n g l y l i k e t h a t o f t h e G r y l l i d , CEcanthus 
niveus as d e s c r i b e d b y D r . H o w a r d A y e r s . T h e e m b r y o , as n o t e d above , 
is developed o n t h e flat v e n t r a l f ace o f t h e e g g w i t h i t s head d i r e c t e d 
d o w n w a r d . D u r i n g i t s g r o w t h i t g r a d u a l l y moves d o w n t h e y o l k t i l l 
i t s head reaches t h e po le , t h e n i t t u r n s a n d passes u p t h e c o n v e x ( for 
m e r l y do r sa l ) s u r f a c e o f t h e y o l k t i l l i t s head reaches t h e p o i n t e d (for
mer ly cauda l ) p o l e ; t h e b o d y o f t h e e m b r y o m e a n w h i l e increases i n 
size a n d enve lops t h e e n t i r e y o l k b y a v e r y i n t e r e s t i n g process, t h e 
de ta i l s o f w h i c h I h a v e n o t , as y e t , been ab l e c l e a r l y t o e luc ida te . Con
s ide r ing t h e p o s i t i o n i n w h i c h t h e e g g is depos i t ed , i. e., w i t h i t s 
cephal ic po le d i r e c t e d d o w n w a r d s , a r e v o l u t i o n l i k e t h e one desc r ibed 
is necessary t o b r i n g t h e e m b r y o ' s head t o t h e oppos i t e po le , so t h a t 
i n h a t c h i n g t h e l a r v a m a y h a v e n o d i f f i c u l t y i n c r a w l i n g o u t b e t w e e n 
the scales o f t h e g a l l . 

T H E S IX-SPOTTED M I T E OF T H E O R A N G E . 

(Tetranychus 6-maculatu8, n. sp.) 

By C. V RILEY. 

This mite has done much damage to the orange in Florida since 1886, 
a n d we h a v e p r e p a r e d a p r e l i m i n a r y a r t i c l e f o r t h e A n n u a l R e p o r t o f 
th i s D e p a r t m e n t f o r 1889. A s i t i s d e e m e d wise t o e x c l u d e p u r e l y de
s c r i p t i v e m a t t e r f r o m t h e A n n u a l , w e g i v e he re t h e d i a g n o s i s o f t h e 
species u n d e r t h e t h e n a m e o f Tetranychus 6 maculatus o n a c c o u n t of . 
t he q u i t e c o n s t a n t m a r k i n g s o f i t s b a c k . I n co lo r i t i s v e r y s i m i l a r t o 
T. rosearum B o i s d . , T. tiliarum M u l l , a n d T. vitis B o i s d . 
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Tetranychus G-maculatw n. sp.—Length of the full-grown specimens 0. a™111. Gen-
eral color, pale greenish-yellow, marked ou the abdomen w i t h six or less small dusky 
spots. General shape oval, somewhat broadest iu front of tbe eyes; laterally slightly 

constricted just opposite the eyes and at about 
the middle of the body, at which latter const fic
tion the body is divided by a more or less dis
t inct suture into two parts. There is often, also 
a distinct, though small tail-like projection at the 
end of the body. Anterior projection of cepha-
lothorax rather short,somewhat conical, its apex 
rounded. Terminal joint of legs longest. Eyes, 
two each side, the anterior one of each pair being 
blood-red, this pigment extending some distance 
into the body, giving the appeararfce of two red 
eyes on each sic e; the posterior eyes are colorless 
and transparent. The spots of the abdomen are 
arranged in two subdorsal rows, of three spots 
to each row; they are rounded and quite con
stant, especially i n the smaller and more numer
ous specimens, though somewhat variable in the 
larger or ful l-grown mites. 

I n the mature specimens the anterior spots, 
which are arranged close to the dividing suture, 
are often composed of a collection of eight to 
twelve, larger or smaller, more or less circular, 
quite deep black spots, while in others all the 
spots are single, and w i t h one or the other of the 
median pair wanting. I n the smallest speci
mens these spots are either wanting or only the 

anterior or posterior pairs are present, the last pair in this case being generally largest 
and very distinct. The distribution of the hairs of the body is as follows: Two short, 
slender hairs medially at anterior margin, directed forward, crossing each other near 
their tips; each side of these, also close to the margin, at about equal distances from 
each other and the lateral margin is a pair of transparent, circular pores, resembling. 
those which usually give rise to a bristle. I n front of the eyes and removed slightly 
toward the middle is, on each side, a row of rather long and stout bristles, the an
terior pair being directed outward and sl ightly toward the head, and projecting 
beyond the lateral margin ; the median pair are directed forward and cross each other 
near their tips. The th i rd pair are longest, situated a l i t t l e iu f ront of the eyes and 
directed backward. Besides these stout bristles there is another smaller and slender 
hair not far from the lateral margin behind the eyes, and another at the margin in 
front of the eyes. The abdomen is provided on each side w i t h a subdorsal row of 
three very long bristles, a more slender lateral row, four long dorsal bristles surround
ing the end, and four ventral terminal bristles, of which the median pair is smallest. 

The eggs are 0 . 1 1 m m i n diameter, globular, either colorless and transparent or very 
pale greenish-yellow, and are loosely attached to the web. 

FIG. 44—Tetranychus 6-maculatus: a, rfom 
above—enlarged; b, tarsus; c, rostrum 
anil palpus—still more enlarged; d, tip 
of palpus—still more enlarged(original). 
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H A R P I P H O E . U S M A C U L A T U S N O R T O N . 

By W. HAGUE HARRINGTON, Ottawa, Canada. 

The spotted saw-fly, whose larvse feed upon the strawberry plant, is 
w i d e l y d i s t r i b u t e d , a n d p r o b a b l y w e l l k n o w n t o a l l co l l ec to r s o f 
H y m e n o p t e r a , as w e l l as . to g r o w e r s o f t h e d e l i c i o u s f r u i t w h i c h su f fe r s 
f r o m i t s ravages . T h e r e are , h o w e v e r , one o r t w o p o i n t s i n c o n n e c t i o n 
w i t h the species t o w h i c h a t t e n t i o n m a y be c a l l e d . L a s t w i n t e r I d is
cussed w i t h M r . F l e t c h e r t h e f a c t t h a t a l a r g e p r o p o r t i o n o f t h e speci
mens, w h i c h a p p a r e n t l y b e l o n g t o t h i s species, w o u l d b y t h e v e n a t i o n o f 
the w i n g s be p l a c e d i n t h e genus Monostegia, i n s t e a d o f i n Harpiphorus, 
and t h a t t h e y ag reed c lose ly w i t h t h e d e s c r i p t i o n o f M. obscurata Cresson. 

D u r i n g t h e p a s t s u m m e r I c o l l e c t e d as m a n y specimens o f t h i s saw-
f l y as was poss ib le , i n o r d e r t o f u r t h e r s t u d y t h e species, a n d t o see i f 
there e x i s t e d s u f f i c i e n t reasons f o r s e p a r a t i n g these saw-f l ies i n t o t w o 
species, o r o n t h e o t h e r h a n d f o r i n c l u d i n g w i t h H. maculatus a f e w 
specimens w h i c h I h a d p r e v i o u s l y c o n s i d e r e d t o represen t M. ignota 
N o r t o n . 

The ques t ion has n o w been m a d e a d d i t i o n a l l y i n t e r e s t i n g t o me b y 
the p u b l i c a t i o n i n t h e N o v e m b e r , 1889, n u m b e r o f I N S E C T L I F E ( p p . 1 3 7 -
140) o f M r . F . W . M a l l e y ' s o b s e r v a t i o n s o n M. ignota as a s t r a w b e r r y pest . 
The au thor , a f t e r m e n t i o n i n g t h e s i m i l a r m a c u l a t i o n o f t h e a b d o m e n , 
states t h a t — * 

The most certain method of distinguishing the species is to note the number of 
snbmarginal cells i n the forewings, Al. ignota having four, and H. maculatus only 
three. 

I f o u n d t h a t saw-f l i e s w e r e a p p a r e n t l y v e r y scarce l a s t season, b u t 
the S t r a w b e r r y S a w - f l y was one o f t h e f e w species t h a t were m o d e r a t e l y 
abundant . M y c a p t u r e s w e r e as f o l l o w s : 

Specimens having three snbmarginal 
cells : 

Specimens having four snbmarginal 
cells : 

Bate. Males. Females. 

May 9 
10 

1 1 
1 12 1 

1 
3 

1 
1 

13 
1 
1 
3 24 

27 

1 
1 
3 3 

1 
3 
1 

June 2 
3 
1 
3 
1 

26 

3 
1 
3 
1 

Total 

3 
1 
3 
1 

Total 6 10 

Date. 

May 5 . 
9 
11 
12 
24 

Juno 2. Total 

Males. Females. 

22 

T h i s shows t h e t w o f o r m s t o occur d u r i n g t h e same p e r i o d a n d i n com
p a r a t i v e l y t h e same a b u n d a n c e , a n d t h e h a b i t s o f t h e a d u l t s w e r e ap
pa ren t ly i n a l l respects s i m i l a r . W i t h those p r e v i o u s l y i n m y c o l l e c t i o n 
I have n o w b e f o r e m e 80 spec imens , w h i c h appea r t o b e l o n g u n d o u b t -
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« d l y t o t h e same species. O f these, 16 males a n d 24 f e m a l e s have three 
s u b m a r g i n a l s , a n d 8 males a n d 29 females h a v e four. A connect ing 
l i n k b e t w e e n t h e t w o equa l g r o u p s i s f o r m e d b y t h e r e m a i n i n g three 
spec imens , w h i c h a re f ema les , a n d i n each o f w h i c h t h e l e f t w i n g has 
four a n d t h e r i g h t w i n g three s u b m a r g i n a l s . R u d i m e n t s o f t h e absent— 
o r a d d i t i o n a l — c r o s s n e r v u r e m a y also be d e t e c t e d i n a f e w o f t h e other 
spec imens . 

A s m i g h t be expec ted i n a series o f t h i s l e n g t h , t h e r e i s a ce r ta in de
g ree o f v a r i a t i o n i n size, c o l o r i n g , shape o f antennae, etc., b u t none 
a p p a r e n t l y t o w a r r a n t a s e p a r a t i o n i n t o t w o species, o r even varieties. 
I h ave , h o w e v e r , t w o males a n d one f e m a l e , co l l ec ted M a y 27, w h i c h have 
t h e a b d o m e n p e r f e c t l y i m m a c u l a t e , t h e legs p a l e r a n d t h e antenna} 
sho r t e r , a n d w h i c h appea r to be d i s t i n c t , a n d t o b e l o n g t o Monostegia. 
T h e antennae i n these spec imens m o r e r e semble t hose o f Monophadnus, 
h a v i n g t h e second j o i n t as l o n g as t h e t h i r d a n d f o u r t h u n i t e d , and the 
apex b l u n t ; whereas t h e autennae i n H. maculatus (especia l ly i n the male) 
a r e l o n g e r a n d m o r e t a p e r i n g , a n d h a v e t h e t h i r d , f o u r t h , and f i f t h 
j o i n t s m o r e o r less s u b e q u a l . 

M r . M a l l e y i n h i s e x c e l l e n t p l a t e figures t h e antennae o f h i s straw
b e r r y pes t as o f t h e M o n o s t e g i a f o r m , a n d also i n d i c a t e s differences in 
t h e larvae, a n d p o s s i b l y t h e species b r e d b y h i m m a y r e a l l y be a Mon
os teg ia a n d d i s t i n c t f r o m t h e spec imens w i t h f o u r s u b m a r g i n a l s which 
I h ave t a k e n a n d cons ide r t o be H. maculatus. T h e o rnamenta t ion of 
t h e a b d o m e n , h o w e v e i j , seems so c h a r a c t e r i s t i c t h a t one w o u l d hardly 
e x p e c t t o find insec ts t h u s m a r k e d f e e d i n g u p o n t h e same p l a n t and 
j e t b e l o n g i n g to d i f f e r e n t genera . 

A D U L T S OF T H E A M E R I C A N C I M B E X I N J U R I N G T H E W I L L O W 
A N D COTTONWOOD I N N E B R A S K A . 

By F. M. WEBSTER, Lafayette, Ind. 

Under date of June 11,1889, Hon. R. M. Pritchard, an old-time friend 
o f t h e w r i t e r i n I l l i n o i s , b u t n o w r e s i d i n g nea r Pende r , Thurston 
C o u n t y , N e b r . , sent me specimens o f b o t h sexes o f t h i s species, accom
p a n i e d b y t w o l e t t e r s , r e a d i n g s u b s t a n t i a l l y as f o l l o w s : 

A few days si nee I was out i n my grove of ash, wil low, cotton wood, and box-elder, 
and was not a l i t t l e startled by finding myself surrounded by what I first thought by 
their buzzing noise to be great numbers of the large, black hornets; but as the in
sects were not inclined to attack me, l ike the hornets of my boyhood days, I began 
to examine them and watch their movements. There were thousands of them, appar
ently in the act of mating, but for the most part flying high in the tops of the largest 
trees, being divided into groups which in their movements seemed to alternately ap
proach and retreat f rom a central point among the tree-tops, making a noise like a 
lot of hornets, but moving much slower and more clumsily than hornets. I found a 
small number settled on the leaves and limbs of the ash and willows, where they 
seemed to be feeding on the sap. To-day I have been watching them more carefully. 
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and find that they cut a rough gash almost completely around the l imb, seeming to 
kill-the outer bark as far as they cut. This work is done w i t h the jaws. They seem 
very lively during the middle of the day, and at that time are mostly on the wing, 
but as the air grows cooler they fasten to the twigs and begin to eat, seemingly being 
very clumsy and stupid, starting up quickly when approached, but not flying unless 
forced to do so, and then only a distance of a few feet, often fa l l ing to the ground. 

FIG. 45.—Cimbex americana: a, willow leaves showing egg-blisters from above and below; 6, twig 
showing girdlings; c, egg; d, newly-hatched larva; e, e, full-grown larva); / , cocoon; g, cocoon 
cut open, with pupa; h, papa, side view; i , female fly; j, her saw detached, side view; k, tip of saw— 
•c, d,j, k, enlarged, the rest natural size. (After Eiley.) 

To-day I captured a male and female i n the act of pairing, and send them to you 
for the purpose of learning what they are. I first thought of sending them to Mr. 
Bruner, an entomologist of high standing residing at West Point, in this State, but 
decided to send to you on account of " auld lang syne." As you know I have been 
planting trees all my l i fe , or at least during the last fifty years of i t , and I never saw 
such an insect before. I fear they w i l l damage my grove, but perhaps not. Time 
w i l l tel l . 

15035—Nos. 7 a n d 8 3 
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T o m y i n q u i r y r e g a r d i n g t h e v a r i e t i e s o f t rees a t t a c k e d , M r . P r i t c h a r d 
k i n d l y r e p l i e d u n d e r d a t e o f J u l y 6 : 

I n only a very few instances do I find that the saw-flies attacked other trees besides 
the willows. On three or four tender cottonwoods I find they worked as i f by mis
take. The willows seem to recover and the gash cut by the insects heals over, but the\ 
cottonwood breaks off. 

T h e o n l y i n s t ance w h e r e t h i s c u t t i u g h a b i t o f t h e a d u l t saw-fl ies had 
been observed , so f a r as I c a n l e a r n , i s r e c o r d e d i n t h e R e p o r t o f the 
C o m m i s s i o n e r o f A g r i c u l t u r e f o r 1884, p p . 334-6 , P l a t e V , F i g . 1. I n 
t h i s case t b e d e p r e d a t i o n o c c u r r e d o n t h e g r o u n d s o f A d m i r a l A m m e n , 
i n t h e v i c i n i t y o f W a s h i n g t o n , D . C , o n l y t h e w i l l o w s s u f f e r i n g , b u t so 
g r e a t was t h e i n j u r y t h a t t h e t rees were d e s c r i b e d as l o o k i n g as i f a 
fire h a d r u n ove r t h e m , o r as i f t h e y h a d s u f f e r e d f r o m a severe f ros t . 

T h e t w i g s o f w i l l o w a c c o m p a n y i n g M r . P r i t c h a r d ' s l a s t communica t ion 
resembled i n e v e r y respec t those f i g u r e d i n t h e r e p o r t above referred 
t o , a l t h o u g h i t w o u l d appea r t h a t i n h i s case t h e i n j u r y r e s u l t i n g f r o m the 
a t t a c k o f t h e saw-fl ies was m u c h less t h a n i n t h e case o f A d m i r a l 
A m m e n . * 

T h i s c u t t i n g o f t h e b a r k o f t h e t rees c o u l d h a v e h a d n o t h i n g t o do w i t h 
t h e o v i p o s i t i o n o f t h e insec t , as t h e eggs a re d e p o s i t e d i n s l i t s cu t in 
t h e leaves b y t h e females . I t seems q u i t e poss ib le t h a t t h e y gnaw the 
b a r k f o r t h e p u r p o s e o f f e e d i n g u p o n t h e sap, as i n t i m a t e d b y M r . 
P r i t c h a r d , y e t t h i s does n o t appea r to be f u l l y p r o v e n . I n o ther words, 
i t w o u l d as y e t be too m u c h t o say t h a t i n c u t t i n g t h e incisions the 
insec t has no o b j e c t i n v i e w o t h e r t h a n t h a t o f o b t a i n i n g f o o d . 

O B S E R V A T I O N S O N M 0 N 0 M 0 R I U M P H A R A O N I S L A T B . f 

By M. A. BELLEVOYE, Reims. 

Almost all the old habitations of Reims are infested with a little red
d i s h an t , t h e Monomorium pharaonis L a t r . These l i t t l e insects v is i t 
w i t h o u t ce r emony o u r t a b l e s ; t h e y h a u n t t h e s ide-boards a n d cup
boa rds w h i c h c o n t a i n ea t ab l e s ; t h e suga r -box , preserves , a n d meats 
are a t t a c k e d b y these s m a l l gues t s w h i c h d o n o t a s k l eave t o settle 
i n y o u r house. T h e i r havoc , i n d e e d , does n o t appea r v e r y impor t an t , 
n o t w i t h s t a n d i n g t h e i r g r e a t n u m b e r s ; b u t i t i s a l w a y s disagreeable 
t o f i n d a n i m a t e be ings i n one's ea tables . I t i s , t h e r e f o r e , necessary 
t o t a k e v i g o r o u s measures i n t h i s r e g a r d ; t o k i l l t h e m o r use phenic or 
insec t i c ide p o w d e r s w h i c h d r i v e t h e m a w a y f r o m t h e p laces where they 
a b o u n d . T h e m a j o r i t y o f people k n o w o n l y t h e neu t e r s o f t h i s species. 

* We have since shown, INSECT LIFE, Vol I, p. 8, that the larger share of the dam
age at Admiral Ammen's was done by Phylloecus integer and not by the Cimbex. 

t Translated and condensed from Annales de la Socie'te' Entomologique de France, 
Bixth series, Vol . V I I I , 1888, four th trimestre, Bullet in, pp. c l xxv i i - c lxxx i . 
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I have j u s t s a id t h a t t h e r a v a g e s o f these an t s seem t o m e v e r y u n 
i m p o r t a n t , a n d I w i l l s h o w a f t e r w a r d s i n w h a t t h e y cons is t . H o w e v e r 
I have r ead i n v a r i o u s a u t h o r s , a m o n g o t h e r s i n t h e encyc loped i a com
p i l ed b y D r . C h e n u , t h i s n o t e : 

The domestic ant of Schenk, a very small species which has of late made great 
devastation in England, in.the houses of parts of London and Brighton, where i t has 
settled and lays waste everything w i t h i n its reach. 

I n the r e m a r k a b l e w o r k o f M r . E d i n . A n d r e , t h e Species o f H y m e n -
optera o f E u r o p e a n d A l g e r i a , t h e Monomorium pharaonis is i n d i c a t e d 
as be ing a n a t i v e o f A l g e r i a , P a l e s t i n e , a n d t h e t r o p i c a l a n d sub- t rop
ical regions o f t h e w h o l e w o r l d . T h e f o l l o w i n g is t h e r e g i v e n , t o g e t h e r 
w i t h a d e s c r i p t i o n o f t h e t h r e e k i n d s o r sexes. 

This cosmopolitan species, which lives oftenest in houses in the walls or cracks, 
has acclimated itself in many large cities, such as Paris, Lyons, London, Copenhagen' 
Hamburg, etc. I t causes often great damage by boring holes i n furniture to establish 
its galleries, and by infesting eatables. 

Las t yea r on q u i t t i n g M e t z , w h e r e I was b o r n a n d w h i c h I d i d n o t 
wish to leave, I came t o R e i m s , a n d i n t h e a p a r t m e n t s w h i c h I occup i ed 
on T a l l e y r a n d s t ree t I f o u n d i n a c u p b o a r d , w i t h a q u a n t i t y o f neu te r s 
of M o n o m o r i u m , a h a l f dozen f e m a l e s , o f w h i c h t w o h a d w i n g s , a n d 
three males. H a p p y i n d i s c o v e r i n g t h e t w o sexes, w h i c h I d i d n o t 
possess, I r e s o l v e d t o search f o r o t h e r specimens , a n d , i f poss ible , t o 
f i n d the nest i t s e l f . 

D u r i n g t h e w i n t e r I s a w a f e w n e u t e r s c r a w l i n g t h r o u g h t h e d i n i n g -
room, b u t n o t h i n g r e v e a l e d t o me t h e presence o f a n y nest , a n d , u n t i l 
midsummer , a l t h o u g h t h e n e u t e r s became more numerous , n o t a s ing le 
sexual i n d i v i d u a l came u n d e r m y o b s e r v a t i o n . W h e r e , t h e n , was t h e 
nest t o be f o u n d ? T h e s ideboa rds i u t h e d i n i n g - r o o m a n d a new cup
board were p a r t i c u l a r l y f r e q u e n t e d by n e u t e r an t s , a l l u r e d b y t h e v i c t u a l s 
which were c u s t o m a r i l y s h u t u p t h e r e ; b u t a f t e r h a v i n g severa l t imes 
explored a l l t h e corners o f these places i t became e v i d e n t t h a t t h e nest 
was no t t o b e f o u n d t h e r e . A n t s c r a w l e d i n n u m b e r s u p o n t h e f l o o r , 
where t h e y p r o f i t e d b y t h e f a l l i n g c r u m b s f r o m t h e t a b l e ; t h e y were 
going besides i n l a r g e n u m b e r s t o w a r d s a s ide o f t h e r o o m where t h e 
floor was loosely j o i n e d ; i t was i n these c l e f t s o f t h e floor t h a t t h e y 
disappeared, o n l y t o r e t u r n a g a i n t o t a k e t h e i r f o o d . M y n e i g h b o r has 
his p a s t r y o v e n o n t h a t s ide , a n d he k n o w s t h i s l i t t l e a n t v e r y w e l l , 
w i t h i t s d a i n t y t a s te f o r swee tmea t s as w e l l as meat . T o d e s t r o y t h e m 
he places on t h e g r o u n d , f r o m t i m e t o t i m e , h a m bones, a n d t h e n e x t 
day he finds t h e m c o v e r e d w i t h an t s , w h i c h he des t roys b y t h r o w i n g 
the whole i n t o t h e fire. 

The n e i g h b o r h o o d o f a p a s t r y shop a f f o r d s me t h e a d v a n t a g e o f b e i n g 
v is i ted b y B l a t t a (Kakerlak orientalis), also Blatta germanica, t h a t I 
k i l l w i t h o u t m e r c y ; f o r w h e n I used to a l l o w one t o s t a y on t h e f l o o r 
the ants w o u l d i m m e d i a t e l y a t t a c k i t , a n d , one h o u r a f t e r , I w o u l d see i t 
covered w i t h a h u n d r e d an t s f e e d i n g o n t h e j u i c e s c o n t a i n e d i n i t s body , 
w h i c h t h e y l e f t w h o l e on t h e f l o o r . 
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I n t h e m o n t h o f A u g u s t , w h e n f l i e s are n u m e r o u s i n t h e apa r tmen t s , 
I u s e d e v e r y d a y t o k i l l t h r e e scores o f t h e m w h i c h I depos i t ed on a 
piece o f p a p e r i n a co rne r a n d m y boarde r s w o u l d n o t f a i l t o a t t e n d the 
feas t . A b i g s p i d e r was g i v e n t o t h e m a n d t h e y l i k e d i t so much t h a t 
b y t h e n e x t d a y t h e a b d o m e n h a d a l l d i s a p p e a r e d ; t h e s o l i d pa r t s , the 
t h o r a x a n d fee t , r e m a i n e d e n t i r e . S u g a r e d f r u i t s a n d chocola te receive 
t h e i r a t t e n t i o n also, b u t t h e y d o n o t d a m a g e t h e m p a r t i c u l a r l y , these 
substances b e i n g too h a r d f o r t h e i r m a n d i b l e s . F a l l e n c r u m b s answer 
t h e i r p u r p o s e be t t e r . T h e y do n o t seem t o mee t i n n u m b e r s t o carry 
t h e l eas t piece o f a n y t h i n g a w a y t o t h e i r n e s t ; t h e y seem t o be sure 
t h e y w i l l a l w a y s find s o m e t h i n g t o f e e d o n i n o u r houses. U n d o u b t e d l y 
t h e y d i s g o r g e t o t h e i r larvae t h e f l u i d p a r t o f t h e substances they have 
ea ten . N o one real izes h o w l i t t l e s u c h s m a l l a n i m a l s w a n t . 

U p t o Sep tember 15 I h a d n o t p e r c e i v e d e i t h e r males o r females . I 
t h e n dec ided t o use a m o r e s u c c u l e n t b a i t , a n d t r i e d o x l i v e r ; I placed 
a f e w b i t s o f 5 o r 6 c e n t i m e t e r s i n d i a m e t e r o n a paper , a n d three or 
f o u r t i m e s a d a y I shook t h e p a p e r i n a benz ine b o x ; thousands o f neu
t e r s d r o p p e d , a n d a t - l a s t some males a n d females . A f t e r e i g h t days of 
search I h a d t a k e n 20 females , o n l y one o f w h i c h was w i n g e d , a n d 8 males. 
F r o m t h e 1 6 t h o f S e p t e m b e r t o t h e 9 t h o f O c t o b e r I c a p t u r e d 131 females, 
o f w h i c h t w o w e r e w i n g e d , a n d 60 males ( a b o u t 6 f ema les a n d 3 males 
pe r d a y ) ; f r o m t h e 1 0 t h t o t h e 1 5 t h o f O c t o b e r I c a p t u r e d 269 females 
a n d 90 males ( a b o u t 54 f emales a n d 18 males pe r d a y ) ; t h e n t h e number 
decreased, a n d f r o m t h e 1 5 t h t o t h e 2 5 t h o f O c t o b e r I c a u g h t o n l y 159 
females , 3 o f w h i c h were w i n g e d , a n d 74 ma les ( a b o u t 16 females and 
7 males per d a y ) . I n a l l , f r o m t h e 1 5 t h o f S e p t e m b e r t o t h e 25 th of 
O c t o b e r I h a d t h e r e f o r e c a p t u r e d 577 f ema les , o n l y 14 o f w h i c h were 
w i n g e d , a n d 239 males . 

I n o r d e r t o k n o w a p p r o x i m a t e l y t h e n u m b e r o f neu t e r s I h a d t aken I 
c o u n t e d 1,000 o f t h e m , o f w h i c h t h e w e i g h t w a s 0_.058 g r a m ; 1 gram 
w o u l d t h e r e f o r e c o n t a i n a b o u t 17 ,000, a n d as I h a d g a t h e r e d 20.56 grams 
i t g ives a t o t a l o f 349,500 neu te r s s ecu red i n s i x weeks ( abou t 9,000 per 
d a y ) , a n d t h i s figure i s r a t h e r b e l o w t h e r e a l i t y , f o r I have k i l l e d or 
t h r o w n i n t o t h e fire a g r e a t m a n y o f t h e m t h a t w e r e n o t w e i g h e d . 

H o w e v e r l a r g e these figures m a y seem, t h e s u p p l y was n o t exhausted, 
a n d e v e r y d a y I saw j u s t as m a n y n e u t e r s ; t h e n u m b e r o f t h e sexual 
i n d i v i d u a l s o n l y d i m i n i s h e d . I t h e n l i f t e d t h e w a s h - b o a r d a n d two 
boa rds o f t h e i n l a i d f l o o r , h o p i n g t o find t h e r e larvae a n d n y m p h s i n their 
cocoons, b u t I was d i s a p p o i n t e d , f o r c l e f t s i n t h e w a l l s h o w e d me that 
t h e p r o g e n y o f m y a n t s w e r e u n d o u b t e d l y i n t h e t h i c k w a l l o r i n my 
n e i g h b o r ' s house. 

I s a i d a t first t h a t t h e i n j u r y b y these s m a l l b e i n g s was a lmos t inap
p r e c i a b l e ; o n l y t h e a b d o m e n o f a s p i d e r h a d been d e s t r o y e d , as also 
t h e a b d o m e n o f a f e w f l i e s s l i g h t l y ea ten . T h e b i t s o f r a w l i v e r I used 
as b a i t s d i d n o t l o o k d a m a g e d a f t e r a f e w d a y s ' s e rv i ce , t h o u g h they 
w e r e e v e r y d a y c o v e r e d w i t h a n t s w h i c h f e d p r o b a b l y o n l y o n b lood at 
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f i r s t . T h e pieces w h i c h I l e f t t o d r y u p , a n d w h i c h a t t r a c t e d t h e m as 
w e l l as t h e f r e s h l i v e r , w e r e a t l a s t f u r r o w e d , w i t h channe l s m o r e o r less 
deep. O n e o f these pieces, w h i c h s e rved f o r a score o f days , was c o m -
ple te ly d u g t h r o u g h i n t o t h e cen te r a n d o n l y t h e e x t e r i o r p a r t s r e m a i n e d , 
w h i c h were h a r d e n e d a n d b o r e d w i t h holes . I n t h a t c o n d i t i o n an t s w e r e 
c r o w d i n g a l l o v e r t h e m a l w a y s i n as l a r g e n u m b e r s as a t f i r s t . H o w 
many thousands o f a n t s w o r k e d a t t h a t p iece t o reduce i t t o t h a t c o n d i 
t i o n ? T w o or t h r e e t h o u s a n d a n t s w o r k i n g d a y a n d n i g h t . W h e n I 
had shaken t h e p iece t o g a t h e r a l l t h e w o r k e r s , these were r e p l a c e d a n 
hour a f t e r b y o t h e r s ; a t 1 1 o ' c lock a t n i g h t I f o u n d as m a n y as a t 7 
o'clock i n t h e m o r n i n g , w h i c h p r o v e s t h a t t h e w o r k o f t h e neu te r s does 
not s top. T h e r e s u l t o f these o b s e r v a t i o n s , f e w as t h e y are , seems t o 
determine t i r e t i m e o f h a t c h i n g o u t o f t h e sexes, w h i c h seems t o be a t t h e 
end o f Sep tember a n d d u r i n g t h e w h o l e m o n t h o f Oc tobe r . T h i s h a t c h 
i n g takes p lace , o f course , success ive ly l i k e t h e c o u p l i n g , c o n t r a r y t o 
what occurs i n m o s t species i n o u r c o u n t r y , whose c o u p l i n g t akes p l ace 
i n the a i r , a n d o f w h i c h each f e m a l e becomes t h e f o u n d e r o f a n e w f o r m i 
cary, w h i l e t h e males , b e c o m i n g useless, d i e a f t e r h a v i n g w a n d e r e d a i m 
lessly f o r a f e w days . H e r e , o n t h e c o n t r a r y , c o u p l i n g t a k e s p lace sub-
ter raneous ly , a n d i t appears t h a t t h e m a l e a n d f e m a l e c o n t i n u e t o l i v e 
i n the same f o r m i c a r y , w h i c h increases i n d e f i n i t e l y so l o n g as n o t h i n g 
o f an unforeseen c h a r a c t e r h a p p e n s t o d e s t r o y i t . 

Females lose t h e i r w i n g s , o f course , i m m e d i a t e l y a f t e r c o u p l i n g , t h e 
superior ones first, f o r I f o u n d s e v e r a l w h i c h y e t possessed t h e i r i n f e 
r i o r w i n g s . T h e i r w a l k i s s l o w , w h i l e males , p r e s e r v i n g a l l t h e i r w i n g s , 
r u n v e r y q u i c k l y w i t h o u t m y h a v i n g seen a n y s h o w i n g s igns o f f l y i n g 
away. I t m a y p o s s i b l y be d i f f e r e n t i n A f r i c a u n d e r t h e i n f l u e n c e o f a 
warmer s u n t h a n w e h a v e i n o u r t e m p e r a t e c l i m a t e . * 

T H E D I P T E R O U S P A R A S I T E OF D I A B R O T I C A SOROR. 

By D. W. COQUILLETT, LOS Angeles. 

Up to the present time but few instances have been recorded of 
Coleopterous insec t s b e i n g s u b j e c t t o t h e a t t a c k s o f D i p t e r o u s paras i tes . 
I n h i s first r e p o r t as S t a t e E n t o m o l o g i s t o f M i s s o u r i , P r o f e s s o r R i l e y 
records h a v i n g b r e d t h e T a c h i n i d , Exorista (Lydella) doryphorce R i l e y , 
f r o m t h e larvae o f t h e C o l o r a d o Po ta to -bee t l e (Doryphora 10-linSata 
Say), a n d i n t h e fifth v o l u m e o f t h e American Naturalist D r . H e n r y 
Shimer g ives a n a c c o u n t o f t h e D e x i d , Melanosphora diabrotica} S h i m e r , 

* Mr. Bellevoye continued to gather these ants during the whole month of Novem
ber. The neuters were a l i t t l e less numerous; there was a complete absence of males, 
but the females were always present, and he captured 203 of them from the first of 
November to the 6th of December, only there were none w i t h wings, which seems to 
indicate that there was not another brood of males and females. 



2 3 4 

w h i c h p r e y s o n t h e S t r i p e d Squash-beet le (Diabrotica vittatfib F a b r . ) . 
I n t h e Annales de la Societe Entomologique de France f o r t h e m o u t h o f 
J u n e , 1888, M r . M . H . L u c a s g i v e s a n accoun t o f t h e p a r a s i t i s m o f the 
T a c h i n i d , Myobia pumila M a c q . , o n t h e A s p a r a g u s B e e t l e (Grioceris 
asparagi L i n n . ) , a n d o n p a g e 408 o f h i s w e l l - k n o w n Guide to the Study of 
Insects D r . P a c k a r d quo tes t h e F r e n c h e n t o m o l o g i s t , D u f o u r , as author* -
i t y f o r t h e s t a t e m e n t t h a t t h e T a c h i n i d s , Cassidomyia a n d Hyalomyia, 
p r e y r e s p e c t i v e l y o n t h e T o r t o i s e beet le , Gassida, a n d o n t h e Ourcu l ion id 

Brachyderes. 
T h e above are t h e o n l y p u b l i s h e d references u p o n t h i s sub jec t t h a t I 

h a v e been ab le t o find a m o n g t h e l i m i t e d l i t e r a t u r e a t m y command . 

i n g u s u a l l y b r e a k s a w a y t h e l a r g e r p o r t i o n o f t h e beet le 's abdomen , and 
p u p a t e s w h e r e v e r i t chances t o find a r e s t i n g p l a c e — i u a depression of 
a l ea f , i n t h e a x i l , o r o n t h e g r o u n d , m a k i n g no a t t e m p t a t conceal ing ( 

i t s e l f . A m o n g a l a r g e series o f beet les e x a m i n e d f u l l y o n e - t h i r d con
t a i n e d larvae o f t h i s pa r a s i t e , each i n f e s t e d bee t l e c o n t a i n i n g on ly a 
s i n g l e l a r v a . 

T h i s pa ra s i t e is v e r y i n t e r e s t i n g , n o t o n l y o n a c c o u n t o f t h e f a c t t ha t 
i t a ids t h e h o r t i c u l t u r i s t i n l e s sen ing t h e a t t a c k s o f t h e des t ruc t ive 
D i a b r o t i c a s , b u t also o n a c c o u n t o f t h e p e c u l i a r s t r u c t u r e o f t h e male 
abdomen , t h e second segmen t o f w h i c h has a l a r g e flattened process on 
t h e unde r s ide—a p e c u l i a r i t y w h i c h does n o t e x i s t i n a n y o t h e r D i p t e r o n 
k n o w n t o me, n o r c a n I find a n y r e f e rence t o i t i n a n y w o r k u p o n th is 

O n t h e 1 7 t h o f June , 1888, 
I o b t a i n e d seve ra l Dip te rous 
pupae f r o m t h e abdomen of a 
dead Galosoma perigrinator % 
Gu6r . , a n d t h r e e flies issued 
f r o m these pupae on the 25th 
o f t h e same m o n t h ; t h e y be
l o n g t o t h e genus Masieera of 
M a c q u a r t , b u t t h e species is 
s t i l l u n d e t e r m i n e d . 

FIG. 46.—Oelatoria crawii: a, adult fly; 6, head of same 
from front; c, abdominal appendage from side; d, ab
dominal appendage from behind ; e, wing showing vena
tion—all enlarged (original;. 

O n t h e 21st o f June , 1889, 
I saw a D i p t e r o u s l a r v a issue 
f r o m t h e a b d o m e n o f an adu l t 
Diabrotica sororLec.j i t soon 
a f t e r w a r d p u p a t e d , the fly 
i s s u i n g o n t h e 5 t h o f the fo l 
l o w i n g m o n t h . Since th is 
t i m e I h a v e succeeded i n ob
t a i n i n g q u i t e a n u m b e r o f the 
pupae o f t h i s pa ras i t e , thef l ies 
f r o m w h i c h i s sued a t various 
t i m e s d u r i n g t h e m o n t h of 
A u g u s t . T h e l a r v a i n issu-
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subject t o w h i c h I h a v e access. I s u b m i t t e d a s k e t c h o f i t , t o g e t h e r 
w i t h an ex tens ive d e s c r i p t i o n o f b o t h sexes, t o D r . S. W W i l l i s t o n , o u r 
best a u t h o r i t y u p o n t h i s g r o u p o f insec ts , a n d he w r i t e s me t h a t he 
never saw such a process i n a n y species t h a t he has e x a m i n e d , n o r c a n 
he find a n y p u b l i s h e d r e fe rence t o i t ; he f u r t h e r s tates t h a t t h e o t h e r 
characters o f t h i s species agree q u i t e w e l l w i t h those o f t h e genus 
Baumhauria, a s i n g l e species o f w h i c h has h e r e t o f o r e been desc r ibed , 
h a v i n g been b r e d f r o m a B o m b y c i d b e l o n g i n g t o t h e genus Arctia. 
Our species, howeve r , d i f f e r s v e r y d e c i d e d l y f r o m t h e above genus b y 
characters o t h e r t h a n t h e a b d o m i n a l process, a n d t h e r e f o r e I do n o t 
t h i n k we r u n a n y g r e a t r i s k i n e r e c t i n g a n e w genus f o r i t s r e c e p t i o n , 
a descr ip t ion o f w h i c h I a p p e n d h e r e w i t h : * 

CELATOKIA, n. gen.—Head large, broad as thorax, much broader than high; front 
in male only slightly wider, in female one-fourth wider than transverse diameter of 
eye—in both sexes w i t h a single row of bristles each side of frontal stripe extending 
nearly to insertion of arista, and wi th two forwardly directed bristles on the crown 
outside of each of these rows; face much retreating below, biistles bordering median 
fovea? strong, extending nearly to the lowest in f rontal row; vibrissal bristle strong; 
epistoma but sl ightly projecting; cheeks small, br is t ly; palpi well-developed, thick
ening toward its t i p ; proboscis soft, wholly retractile, furnished wi th a large labella ; 
antennae reaching nearly to oral margin, th i rd jo in t at least four times as long as the 
second, rather slender and nearly of an equal width, the upper edge nearly straight; 
arista sub-basal, very short pubescent, distinctly two-jointed, second jo in t greatly 
attenuated on its apical half. Eyes bare. Thorax nearly as long as the abdomen, fur
nished wi th stout bristles. Scuttlhim w i t h three pairs of marginal bristles and a shorter 
pair of dorsal ones. Abdomen oval, th in ly depressed pilose, and with several pairs of 
dorsal bristles besides the usual lateral and anal ones; five abdominal segments, the 
first nearly as long as the second, the f i f t h in the male small, in the female concealed 
in the four th; venter i n the female normal, in the male furnished w i t h a large, lon
gitudinally compressed process on underside of second segment, apex of this process 
studded wi th numerous small tubercles; a large cavity in posterior end of venter, in
closing the fifth segment and contracted anteriorly into a narrow groove which ex
tends to the second segment. Legs furnished w i t h bristles; posterior tibiae not c i l i 
ated. Wings of the usual Muscid type, first posterior cell terminating close to t ip of 
wing, closed in the margin; curvature of the four th vein in middle of last section of 
that vein, rounded, and destitute of an appendage; great cross-vein slightly nearer 
to this curvature than to the small cross-vein, nearly perpendicular; a stout bristle 
at junction of second and th i rd veins. 

Type, Celatoria crawii n. sp., which may be further characterized as 
f o l l o w s : 

M le. Frontal v i t t a blackish-brown, sides of f ront white, tinged wi th yellow; face 
white; palpi reddish-yellow; antennas black. Thorax»grayish-black, destitute of 
stripes, the bristles not disposed in rows. Scutellum grayish-black. Abdomen 
black, mottled w i t h gray, destitute of reddish spots; fifth segment scarcely one-
fourth as long as the four th ; a posterior dorsal pair of bristles on the first and second-
segments, and a posterioi transverse row of bristles on the third, fourth, and fifth seg
ments, besides several along the sides of the abdomen; venter concolorous w i t h the 
dorsum. Legs black, claws and p u l v i l l i much shorter than last tarsal jo in t . Wings 
hyaline. Alulae white. Halteres yellow. 

Female. Same as the male except that there is a median pair of bristles on the 
second, third, and four th segments. Length 4£ to 5 i m m . 
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D e s c r i b e d f r o m th ree males a n d t w o females , b r e d f r o m a d u l t s o f D i v 
abrotica soror L e e , a t L o s A n g e l e s , C a l . 

PUPARIUM.—Dark brown, cylindrical, tbe ends rounded; quite thickly covered 
w i t h black spines of varying lengths, some of the longer ones converging and adher
ing to each other, forming clusters of from 8 to 14 spines; length 4 ^ m m . 

I h a v e d e d i c a t e d t h i s i n t e r e s t i n g species t o m y f r i e n d , M r . Alexan-
de r C r a w , w h o first d i s cove red t h e ex is tence o f t h i s paras i te and to 
w h o m I a m i n d e b t e d f o r s e v e r a l specimens o f t h e p u p a . 

SPILOSOMA F U L I G I N O S A L I N N . 

By O. LUGGER, St. Anthony Park, Minn. 

Quite a number of insects are common to northern Europe, Asia, and 
A m e r i c a . T h e above insec t m u s t be a d d e d t o these c i r c u m p o l a r spe
cies, as i t occurs r a t h e r a b u n d a n t l y near t h e e x p e r i m e n t s t a t i on at S t . , 
A n t h o n y P a r k , M i n n . N o r is i t a r ecen t i m p o r t a t i o n , as I have found 
i t he re i n some o l d co l l ec t ions m a d e a b o u t t w e n t y yea r s ago. 

T h i s m o t h i s i n t e r e s t i n g i n m a n y re
spects . A l t h o u g h I h u n t e d f o r i t s larva 
q u i t e f r e q u e n t l y d u r i n g t h e summer of 
1888 a n d 1889, I n e v e r succeeded in 
finding i t . B u t l a t e i n t h e a u t u m n , and 
a t a t i m e w h e n t h e s i d e w a l k s are covered s 

e v e r y m o r n i n g w i t h a t h i c k layer of 
f r o s t , these larvae a re r a t h e r abundant. 
T h e y l eave t h e i r h i d i n g places and crawl 
o v e r t h e s i d e w a l k s ; a t t h i s t i m e they ,: 

are f r e q u e n t l y themse lves incrusted 
w i t h c r y s t a l s o f ice . Some f e w days 
ago, w i t h t h e t h e r m o m e t e r r a n g i n g f rom 
5 ° t o 3 ° b e l o w zero , I f o u n d several of 
t h e m c r a w l i n g s l o w l y t h r o u g h the snow. 

W h e n t h e s i d e w a l k s , m a d e o f boa rds , become w a r m e d u p b y t h e rays of 
t h e sun , t h e c a t e r p i l l a r s c r a w l a w a y t o t h e s h a d y a n d cooler p a r t . The 
c a t e r p i l l a r has t h e u s u a l A r c t i i d shape, i s i n t e n s e l y b l a c k , a n d densely 
c o v e r e d w i t h ha i r s , w h i c h a re p a l e y e l l o w i s h nea r t h e a n t e r i o r a n d pos
t e r i o r ends, b u t o f a d i n g y p a l e b r o w n i n t h e c e n t r a l r e g i o n . T h e head 
is p o l i s h e d b l a c k . 

A s I h a v e a t p resen t n o larvae, I c a n n o t g i v e a c loser d e s c r i p t i o n , but 
t h e i l l u s t r a t i o n w i l l g i v e a g o o d i d e a o f t h e i r g e n e r a l appearance . The 
larvae are m o s t c o m m o n w h e r e v e r t h e s i d e w a l k s are l a i d i n close prox
i m i t y t o c love r , y e t t h e y are a lso m e t w i t h i n t h e v i c i n i t y o f w i l d grasses 
a n d p l a n t s . A s soon as s u c h a l a r v a i s t a k e n i n door s a n d p u t in to a 
b r e e d i n g cage, i t w i l l c r a w l f o r a f e w d a y s a n d soon commence to form 

FIG. 47.—Spilosoma fuliginosa; a, larva; 
b, cocoon ; c, moth—slightly enlarged 
(original). 
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a cocoon. T h i s i s o f a r e g u l a r o v a l shape, m a d e o f fine t h r e a d s o f d i r t y 
jfrhijbe s i l k , i n t e r m i x e d w i t h a f e w h a i r s f r o m t h e b o d y o f t h e c a t e r p i l l a r . 
I n the course o f a b o u t t e n d a y s t h e p u p a l s tage i s a ssumed . T h e p u p a 
is in tense ly b l a c k , h i g h l y p o l i s h e d , w i t h r a t h e r sparse p u n c t u a t i o n s . 
The su tures are r e d d i s h b r o w n . I f k e p t i n a coo l r o o m , t h e m o t h s 
commence t o issue e a r l y i n A p r i l o f t h e f o l l o w i n g season, t h o u g h i n a 
wa r m room some i ssued as e a r l y as t h e 3 d o f F e b r u a r y . 

The m o t h , F i g . 47c, has r u s t y b l a c k u p p e r w i n g s ; t h e scales a re n o t 
very close, so t h a t t h e v e n a t i o n i s p l a i n l y v i s i b l e . T h e u n d e r w i n g s a r e 
of a s i m i l a r color , b u t m u c h l i g h t e r , t i n d possess a b r i c k - r e d , i l l - d e f i n e d 
space a t pos t e r io r m a r g i n . B o t h u p p e r a n d l o w e r w i n g s , w i t h t h e ex
ception o f t h e i r a n t e r i o r m a r g i n s , a re f r i n g e d w i t h pa le r e d . Head , . 
thorax, legs, a n d first t w o j o i n t s o f a b d o m e n are r u s t y b r o w n . T h e ab
domen is b l a c k i s h , dense ly c o v e r e d w i t h r a t h e r coarse b r i c k - r e d h a i r s j 
a dorsal a n d t w o l a t e r a l s t r i pes are b l a c k i s h . T h e f e m o r a o f f r o n t legs 
are b r i g h t r e d . T h e w h o l e u n d e r s i d e o f w i n g s is pa l e r e d d i s h b r o w n . 
Antennae w h i t e , w i t h b l a c k i s h t i p s . 

Th i s r a t h e r h a n d s o m e m o t h i s v e r y p e c u l i a r i n i t s m o t i o n s . I t does 
not rest l i k e o t h e r A r c t i i d s i n a m o r e o r less p e r p e n d i c u l a r p o s i t i o n 
upon stems o f p l a n t s , b u t p r e f e r s some d e a d leaves, u n d e r w h i c h i t 
hides. I f such a l e a f i s r e m o v e d , t h e m o t h w i l l r a p i d l y r u n a w a y t o 
hide aga in , t h i s t i m e p e r h a p s u n d e r a loose l u m p o f so i l . 

The f o l l o w i n g e x t r a c t f r o m m y no tes i l l u s t r a t e s t h e r e m a r k a b l e v i t a l 
i ty o f t h i s i n s e c t : 

December 3, 1889. Found to-day in a l i t t l e depression of the soil a clear cake of 
ice, and imbedded i n i t the larva of the above species. By means of a hot i ron I sep
arated a cube of ice w i t h the inclosed larva, and took i t to my office. The caterpillar 
was entirely and solidly inclosed by the ice; no air-spaces could be detected among 
the hair. How long the caterpillar had been inclosed I could not say. Le f t the cube 
of ice in front of my window, where the temperature sunk for two days to 11° below 
zero. Later the weather moderated, and during the day a l i t t l e ice would melt near 
the caterpillar, but never exposing i t to the air. After being inclosed for fourteen 
days, I carefully melted the ice and removed the caterpillar to a piece of b lo t t ing 
paper. I n less than t h i r t y minutes the larva was crawling about, not injured in the 
least. Tet, to escape fur ther experimentation, i t has shown good sense and spun up, 
and transformed into a pupa, healthy to a l l appearances. 
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A G R U B SUPPOSED TO H A V E T R A V E L E D I N T H E H U M A N BODY,-

During June last we received a commuuication'from Dr. Elizabeth 
E . K a n e , o f K a n e , M c K e a n C o u n t y , Pa . , f r o m w h i c h t h e f o l l o w i n g is 
a n e x t r a c t : 

Numbers 3 and 7 of Vol . 1 of INSECT L I F E con-
tain papers ou Larva? infesting Man and the 
Squirrel. A case occurring in the practice of Dr. 
Silvan«8 D. Freeman, of Smethport, McKean 
County, Pa, may not be without interest, as touch
ing points alluded to in both papers. 

On the 22d of February, 1889, Dr. F. visited a 
child residing in the country. He had been sent 
for some days previously, but being unable to go 
himself had sent his assistant, who reported a 
threatening of erysipelas. As the child was still 
suffering, the parents sent again for Dr. Freeman. 
He found the ear and the tissues around i t much 
swollen, and the swelling plainly erysipelatous., 
Yet there was no sign of constitutional disturb
ance, the tongue was clean, breath sweet, and 
temperature normal. The child, a boy three or 
four years old, was l ively enough to play during 
tbe day, but in sufficient pain not to sleep at 
night. The mother remarked that the cause of 
suffering was a " p o l l y w o g " working under the 
skin, but no particular attention was paid to the 
observation. 

On February 28, the doctor again visited the chi ld . The swelling under and 
behind the ear was gone, but a red line of inflammation went up to the under eyelid' 
and then down the cheek. The mother stated that the eye had been closed for twenty-
four hours by the swelling, which had traveled about 2 inches since the doctor's first 
visit, and seemed now about to " p o i n t " in the cheek. Placing his finger on the in
side, the doctor detected a foreign body in the swelling, which he lanced, and squeezed 
slightly. A l iv ing grub emerged, a l i t t l e less than hal f an inch long while living, a 
l i t t l e over that when i t died a few hours after. Dr. Freeman questioned the 
child's mother closely and learned that she had first noticed what she called the 
"polly wog" five months before. I t was then under the skin near the sternal end 
of the r ight clavicle, and in the five months had traveled (appearing as a tiny lump 
followed by a red line of inflammation) up and down the chest in front, down one arm 
as far as the elbow, and over one side of the back, never crossing the median line. 
Sometimes i t had "pointed" and they thought i t would come out, but its course had 
continued on again. U n t i l w i th in a few weeks i t had given the chi ld l i t t l e annoy
ance, but latterly its nights had been very restless. The mother thought that the 
"pol lywog" traveled at night because she had never detected i ts movements, and 
because the child seemed more easy in the day-time. I t s increasing suffering was 
probably caused by the increase of growth of the grub. Taken out February 28, when 
was the egg deposited ? Its movements had been noticed five months before. 

A careful examination was made of i t under the microscope, and a description 
wri t ten out and sent to an entomologist, who advised the doctor to apply to the De
partment for Vol. 1 of INSECT L I F E . He found that Dr. Rudolph Matas had figured 
in No. 3 of that volume a grub fouud under the skin of certain laborers on the Cen
t ra l American works, who had been stung while bathing, and appeared to be infested 

a C 
PIG. 48.—Hypoderma larva taken from 

boy : a, ventral surface—enlarged; b, 
anterior end; c, anal end—still more 
enlarged (original). 
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•with boils. These contained larva?. Dr. Matas pictured a differently shaped grub 
from that found by Dr. Freeman, i n that the Central American one has a large head 
and diminishes rapidly towards the caudal end, 

In describing Dr. Freeman's grub, he mentions twelve rows of curved black bristles 
pointing backwards, which he called ciliated epithelia. A t the caudal end the three 
first rings had several pads of these bristles. Dr. Freeman supposed that the maggot 
propelled itself by their aid. Dr. Matas depicts the same sort of bristles aud considers 
their use to be to keep the grub stationary. He also speaks of the necessity of tbe 
maggot's obtaining air. Dr. Freeman's l ived five months without i t . 

Dr. Freeman supposes his grub to be the larva of a gad-fly, as the sting of these 
insects is very annoying to both horses and human beings i n McKean County. I t 
closely resembled, except i n being narrower in proportion to the length, the grub 
figured on page 214 of Vol. 1 of IXSECT L I F E as the Emasculating Bot-fly. 

I do not suppose that there is anything unusual i n finding larva? l i v ing in human 
flesh, but is not the traveling about unusual? 

W e i m m e d i a t e l y w r o t e D r . K a n e , e x p r e s s i n g i n c r e d u l i t y r e g a r d i n g 
the t r a v e l i n g o f t h e g r u b f r o m t h e e l b o w t o t h e eye i n t h e space o f five 
months, a n d u r g e d s t r o n g l y t h a t she e n d e a v o r t o secure t h e spec imen . 
She wro te t o D r . F r e e m a n , w h o w i t h g r e a t p r o m p t n e s s f o r w a r d e d t h e 
specimen i n a l c o h o l w i t h t h e f o l l o w i n g n o t e : 

lam not only willing but anxious the grub be sent to Washington for determination. 
The evidence of both father and mother, after describing tbe " p o l l y w o g " appear

ance in its track should be very strong evidence of its being migratory, but put t ing 
their statements a l l aside, I have positive knowledge of its movements, having first 
seen its track over the scapula, then up the neck to base of ear which was enormously 
swollen, from there to the outer corner of eye, which was entirely closed, theu to 
middle of cheek where i t was plainly fel t , and the opening made and expelled. There 
is no chance for mistake i n this case. 

We have carefully examined the specimen with the result that it 
seems w i t h o u t d o u b t t o be a species o f Hypoderma a n d c lose ly resem
bles Brauer ' s figure o f t h e e a r l y s tage o f H. diana, w h i c h i n f e s t s deer i n 
Europe, as also t h e same s tage o f t h e c o m m o n H. bovis. 

W e have s h o w n t h i s l a r v a a t figure 48, a r e p r e s e n t i n g t h e e n t i r e 
larva, b s h o w i n g t h e head , a n d c t h e a n a l e n d o f t h e b o d y . W e place 
the ma t t e r o n r e c o r d f o r w h a t i t i s w o r t h . T h e e x t e n s i v e t r a v e l i n g re
ported we m i g h t b e i n c l i n e d to d o u b t , w e r e i t n o t f o r t h e c o n f i r m a t o r y 
evidence i n t h e case o f H. bovis, p u b l i s h e d i n t h i s issue b y D r . Cur 
tice. 

* 

T H E DOGWOOD S A W - F L Y . 

Harpiphorufi varianue Norton. 

In a recent number of the Garden and Forest October 30, 1889, Vol. 
% p . 520), M r . J . G . J a c k p resen t s a n i n t e r e s t i n g a r t i c l e , ' i l l u s t r a t e d b y 
d rawings b y M r . C. E . F a x o n , u n d e r t h e t i t l e " A D e s t r u c t i v e C o r n e l 
Saw-fly (Harpiphorus varianus N o r t o n ) , " t h e larvae o f w h i c h f o r t w o 
o r three years pas t h a v e been q u i t e d e s t r u c t i v e t o t h e f o l i a g e o f v a r i o u s 

Dogwoods i n t h e A r n o l d A r b o r e t u m . 
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W e h a v e a c c u m u l a t e d i n t h e note-books o f the D i v i s i o n a n u m b e r o f 
references t o t h i s insec t , h a v i n g first co l l ec t ed t h e larvae on Cornus 
paniculata i n M i s s o u r i i n t h e f a l l o f 1875. S ince t h a t t i m e we have col
l e c t e d a n d r ece ived t h r o u g h o u r co r re sponden t s larvae f r o m various 
l oca l i t i e s , a n d h a v e succeeded o n s eve ra l occasions i n r e a r i n g t h e adul t 
insec ts . W e h a d p u r p o s e d t o p u b l i s h t h e n a t u r a l h i s t o r y o f t h i s insect 
as soon as o p p o r t u n i t y o f f e r e d , b u t s u c h p u b l i c a t i o n i s n o w rendered 
unnecessary i n v i e w o f t h e e x c e l l e u t accoun t o f i t s h a b i t s a n d 'descrip. 

t i o n o f i t s severa l stages given 
b y M r . J a c k . W e w i l l , however, 
i n c o n n e c t i o n w i t h a b r i e f synop
sis o f M r . J ack ' s paper , p u t on re
c o r d o u r notes r e l a t i n g to the 
r a n g e , d a t e o f appearance, and 
h a b i t s o f t h i s insec t . 

A s s t a t e d above , t h e larvae were 
c o l l e c t e d i n M i s s o u r i i n the fa l l 
o f 1875 o n Cornus paniculata,* 
These spec imens soon entered 
s o i l a n d were f o u n d unchanged, * 
e x c e p t i n g b e i n g m u c h contracted,. j 
o n M a r c h 23 o f t h e s p r i n g fol low
i n g . N o a d u l t s were obtained.,, 
S e p t e m b e r 27, 1877, larvae were 
f o u n d o n C o r n u s sp. a t K i r k w o o d , J 
M o . , a n d these en te red so i l Octo
ber 5, b u t a g a i n t h e adu l t s failed 
t o appear . O c t o b e r 2, 1884, a 
n u m b e r o f larvae o f t h i s insect 
w e r e r ece ived f r o m M r . M . |3. 
C r a n e , o f C a l d w e l l , N . J . , who 
seems t o h a v e first discovered the 
p e c u l i a r h i b e r n a t i n g h a b i t s o f the 

larvae, a n d w h o w r i t e s o f t h e m as f o l l o w s : 

I send you w i t h this a box of saw-fly larva? found feeding on Cornus paniculata* 
When about to change to a chrysalis the larva? bore into decayed wood to transform..: 
There are two broods in a season, and the> last one remains i n the wood unt i l spring. 
For several years they have been very abundant, but this season they were much. 
scarcer. 

O c t o b e r 3 a n u m b e r o f t h e larvae r e c e i v e d f r o m M r . C r a n e bored into 
r o t t e n w o o d p l a c e d i n t h e b reed ing-case w i t h t h e m f o r t h a t purpose. 
F l i e s i ssued f r o m M a y 27 t o J u n e 5 o f t h e y e a r f o l l o w i n g . A n o t h e r lot 
o f larvae was r ece ived f r o m M r . C r a n e S e p t e m b e r 2 , 1885, concerning 
w h i c h he a g a i n w r i t e s : 

I send you herewith a box of saw-fly larva? found feeding on panicled dogwood 
(C. paniculata), a few of which I forwarded to you last year, and have not been ablft 

FIG. 49.—Harpiphorus varianus: a, larvae before 
last molt; 6, larva after last molt; c, larva? in 
burrows in decaying wood—natural size (after 
Jack). 



2 4 1 

to secure any more u n t i l a few days ago. Previous to last year they were very 
abundant, eating the foliage al l off of many bushes. For several years I have tried to 
rear them in a glass j a r and succeeded i n bringing out one fly by put t ing a piece of 
partly decayed wood in the jar , which the larva? entered to change. 

An examination of the larvae April 8, 1886, showed that they had 
not t h e n c h a n g e d t o pupae ; t h e a d u l t s a p p e a r e d f r o m M a y 28 t o 

June 8. 
September 12 ,1888 , a n u m b e r o f s a w - f l y larvae w e r e r e c e i v e d f r o m 

J . G . B a r l o w , Cade t , M o . , w h i c h i n e v e r y respec t were l i k e those pre
viously o b t a i n e d f r o m M r . C r a n e . T h e y w e r e , h o w e v e r , f o u n d f e e d i n g 
on the leaves o f a w i l d g r a p e v i n e , a n d also o n Polygonum dumetorum. 
W i t h us, h o w e v e r , t h e y r e f u s e d t o f e e d o n these p l a n t s , b u t w a n d e r e d 
incessantly a b o u t i n t h e b r e e d i n g cage. F l i e s w e r e o b t a i n e d A u g u s t 4 
a n d 9 ,1889. 

M r . Char les C . B e a c h o f H a r t f o r d , C o n n . , w r o t e us i n J u n e l a s t de . 
t s c r i b ing t h e h a b i t s o f a p e c u l i a r s p o t t e d s a w - f l y l a r v a f o u n d b y h i m 

b u r r o w i n g i n t o d e c a y e d w o o d o n w h i c h he supposed t h e y subs i s t ed . 
He had i n t h e p r e v i o u s y e a r sen t spec imens t o D r . A . S. P a c k a r d , w h o 
was unable t o i d e n t i f y t h e m , a n d w h o w a n t e d a d d i t i o n a l m a t e r i a l . I n 
the absence o f D r . P a c k a r d i n E u r o p e , h o w e v e r , h e c o m m u n i c a t e d w i t h 
us, a n d i n c o m p l i a n c e w i t h o u r r eques t f o r w a r d e d us specimens o f t h e 
larvae a n d a d u l t s c o l l e c t e d t h e p r e s e n t yea r , c o n c e r n i n g w h i c h he 
wr i tes u n d e r d a t e o f A u g u s t 7 ,1889 , as f o l l o w s : 

I mailed you yesterday a package containing a number of the live larvae of the 
saw-fly of which I wrote you last June; also a small bottle w i th two of the mature 
flies. Since the receipt of your letter of June-22 I have searched fa i th fu l ly for 
more of the adults, but only succeeded in netting the two which I have sent you in 
alcohol. The colors have remained practically unchanged. I n the box containing 
ithe larvae you w i l l see that most of the specimens are covered with a sort of white 
bloom, i f their journey has not caused i t to be rubbed off. This at times, or rather in 
some instances, is very abundant and continues through a l l the molts un t i l after tbe 
last change, which takes place prior to pupating, when they appear of a black and 
yellow color and naked. I placed one such in the box w i t h the others. At this stage 
they are exceedingly restless, ceasing to eat and beiDg found at times a long distance 
from their food-plant. I t is impossible to keep them i n a bottle covered simply w i t h 
gauze as they bite through i t , but placed in a bottle w i t h a few bits of dead wood, 
iihey^ make no attempt to escape, but proceed immediately to bore. I have some at 
present boring, having reached their last molt. When they are well settled in their 
winter habitat I w i l l mail you some i f you desire them. 

The imago is a very pretty and active l i t t l e creature, readily eluding the net, fight-
. ing and biting w i t h vigor' when captured. I do not know whether the two specimens 

I inclosed are of one sex or not. 

The larvae of this saw-fly are reported by Mr. C. L. Marlatt to occur 
mot u n c o m m o n l y a t M a n h a t t a n , K a n s . , o n C o r n u s sp. 

M r . J a c k was a t first u n a b l e t o r e a r t h e a d u l t s , b u t i n t h e s p r i n g o f 
1889, h a v i n g a c c i d e n t a l l y f o u n d t h e larvae b u r r o w i n g i n d e c a y i n g w o o d 
p i cked u p nea r C o r n u s bushes , he succeeded a b o u t t h e first o f J u n e i u 
•obtaining t h e p e r f e c t insects , t h e larvae h a v i n g p u p a t e d w i t h i n t h e b u r -
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r o w s b u t a s h o r t t i m e p r e v i o u s . T h e l i f e h i s t o r y as g i v e n b y M r . Jack 
is as f o l l o w s : 

On June 10 the first eggs were discovered and within a few days they were quite 
abundant. The eggs are pale green, oblong, and about four one-hundredths of an 
inch in length. They are deposited singly wi th in the tissue of the leaf on the upper 
side. From one or two dozen to three or four hundred eggs may be deposited within 
a single leaf without any very definite order, although most of them are usually dis
posed in lines parallel w i th the midrib, or w i th the principal veins. Each egg makes 
a l i t t l e swelling, noticeable on both the upper and the under sides of the leaf, and, 
w i t h a l i t t le practice, egg-bearing leaves may be readily detected. 

Ou hatching, the larvae emerge on the under side of the leaf. They are then about 
six one-hundredths of an inch long and pale green in color, w i th yellowish head and 
black eyes. When at rest they keep close together, coiled up on the Under side of 
the leaves; and they appear to feed only i n the cooler parts of the day, in cloudy 
weather, or perhaps at night. Of the first leaves attacked, tney eat only the more 
tender parts, and the leaves are lef t somewhat skeletonized ; but as the larva? get 
older they devour every part of the leaf down to the midrib. After the first molt, 
when they are about twelve one-hundredths of an inch long, the larvae secrete a pe
culiar, very white efflorescence, by which the back and sides become covered. This 
is constant after each molt un t i l the last. 

This efflorescence is removed by the slightest touch, and when brushed off the color 
of the body is a pale greenish white. The head after the first molt is black, and 
the legs and under sides of the body yellow. At f u l l growth the average length of 
the larva is about an inch. Some are smaller than others, however, and this possi
bly indicates the difference of sexes. 

When the larva has cast its skin for the last time a complete and surprising change 
has taken place. A l l trace of white is gone, and the body is greenish yellow on the 
back and yellow beneath and along the sides below the spiracles. On each segment;. 
along the back are two large and two small black spots, aud upon the sides, clos6 
above the spiracles, is a row of nearly square, black spots, one for each segment, but 
so placed as to lap over from one segment to the next. The terminal plate above the 
ventral segment is black. The legs and prolegs are yellow, the former having a 
reddish spot ou the outer side near the base. The tips of the claws are black. The 
great change produced by the last molt has led some observers to suppose that there 
are two distinct species. 

F u l l growth is attained by most of the larvae early in August, but some may not 
reach maturity un t i l much later, and this season a few were noticed to pass the last 
molt about September 20. The season last year was not so advanced, and, in some 
places, large numbers of larvae were found in September. The larvae eat very little 
after the last molt, and very soon they leave the plant and wander away in search 
of suitable places in which to hibernate. Stray pieces of decaying wood, fence posts 
aud rails, dead branches aud the corky bark of old trees are selected. I n the Arbor
etum, many were found even boring into the soft p i th of dead stems of elder bushes. 
Sometimes two or more occupy one burrow. I t is quite possible that some larva? go 
into the ground to hibernate, but none have been discovered there. 

Figures of the larvae, showing characteristic position on leaves, and 
also t h e n a t u r e o f t h e i r h i b e r n a t i n g b u r r o w s i n d e c a y i n g w o o d , are re
p r o d u c e d f r o m M r . F a x o n ' s figures. 

W e h a d i d e n t i f i e d a d u l t s as E. (Emphytus) testaceus, a n d a f t e r again 
c a r e f u l l y e x a m i n i n g o u r spec imens i t seems p r o b a b l e t h a t t h e species 
j u s t n a m e d a u d H. varianus a re i d e n t i c a l . T h o s e o b t a i n e d f r o m the 
larvae r ece ived f r o m M r . C r a n e f o r m a v e r y g o o d c o n n e c t i n g series be-
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tween the two species. Those bred from the larvae sent by Mr. Barlow, 
together w i t h t h e a d u l t s r e c e i v e d f r o m M r . B e a c h , agree m o r e c lose ly 
w i t h H. varianus. T h e v a r i a t i o n e v e n i n t h e s t r u c t u r a l cha rac t e r s o f 
tbe species i s s h o w n i n t h a t one f e m a l e spec imen i n o u r c o l l e c t i o n has 
i n the r i g h t a n t e r i o r w i n g f o u r p e r f e c t s u b m a r g i n a l ce l l s a n d i n t h e l e f t 
but th ree , t h e n o r m a l n u m b e r , a n d i u a n o t h e r f e m a l e b o t h a n t e r i o r 
wings have f o u r s u b m a r g i n a l c e l l s ; t h e o t h e r spec imens are n o r m a l . 
W h e n i t i s r e m e m b e r e d t h a t t h e n u m b e r o f s u b m a r g i n a l ce l l s is used 
to separate a g r o u p o f genera , i n c l u d i n g Harpiphorus, Emphytus, a n d , 
Dolerus, t h e c o n f u s i o n l i k e l y t o r e s u l t f r o m such v a r i a t i o n m a y be be t 
ter under s tood . 

The male , o f w h i c h w e h a v e b u t a s i n g l e spec imen , is m u c h s m a l l e r 
than the smal les t f e m a l e , a n d t h e s ides o f i t s flattened a b d o m e n are 
nearly p a r a l l e l , d i f f e r i n g m a r k e d l y i n t h i s r espec t f r o m t h e m u c h b r o a d e r 
and p o i n t e d a b d o m e n o f t h e o t h e r sex. I n size as w e l l as c o l o r t h e r e 
is a wide v a r i a t i o n i n o u r specimens , t h e l e n g t h r a n g i n g f r o m 1 0 m m t o 
1 5 m m . I n co lor t h e flies are h o n e y - y e l l o w a n d r e d d i s h , w i t h t h e t h o r a x 
and head more o r less m a r k e d w i t h b l a c k : t h e f o r m e r i n t y p i c a l speci
mens b e i n g a l m o s t e n t i r e l y b l a c k . T h e f o u r t e r m i n a l j o i n t s o f t h e au-
tennae, t h e l a b r u m , tegulae, s c u t e l , f ee t , a n d p o r t i o n s o f t h e legs , w h i t e . 
The t w o basal j o i n t s a n d m o r e o r less o f t h e t h i r d j o i n t o f t h e antennae 
are redd i sh . T h e a p i c a l p o r t i o n o f t h e t h i r d j o i n t i n a l l o f o u r speci
mens a u d t h e f o u r t h a n d fifth j o i n t s a re b r o w n i s h b l a c k . T h e basa l h a l f 
of the w i n g s i s c l e a r ; t h e o u t e r p o r t i o n , s m o k y . 

This insect has been r e c o r d e d f r o m C o n n e c t i c u t , N e w Y o r k , V i r g i n i a , 
I l l i no i s , Massachuse t t s , a u d C a n a d a ; a n d E. testaceus, w h i c h is p r o b 
ably the same in sec t , f r o m P e n n s y l v a n i a a n d V i r g i n i a . T o these lo
calities we have a d d e d N e w Je r sey , M i s s o u r i , a n d K a n s a s . I n Cresson's 
Catalogue o f D e s c r i b e d H y i n e n o p t e r a i t i s a c c r e d i t e d t o t h e U n i t e d 
States a n d C a n a d a . 

O f insect enemies, M r . J a c k m e n t i o n s a n u m b e r o f H e m i p t e r a ob
served b y h i m t o f e e d o u t h e l a r v a , a n d he a l so obse rved , b u t f a i l e d t o 
secure, a m i n u t e fly w h i c h was a p p a r e n t l y o v i p o s i t i n g u p o n i t s eggs. 

Cer ta in species o f C o r n u s (G. florida a n d G. mas) were f o u n d b y M r . 
Jack no t t o be a t t a c k e d b y t h i s insec t , b u t t h e f o l i a g e o f G. sericea, G. 
alba, G. stolonifera, G. paniculata, G. sanguinea, G. asperifolia, a u d one o r 
two others were g r e e d i l y d e v o u r e d . P o l y g o n u m a n d W T y d G r a p e m a y 
be d o u b t f u l l y a d d e d t o t h e l i s t o f i t s f o o d - p l a n t s . O u r f a i l u r e t o g e t 

/ the larvae r ece ived f r o m M r . B a r l o w t o f e e d o n these p l a n t s makes ad
d i t iona l obse rva t ions o n t h i s p o i n t d e s i r a b l e . 



2 4 4 

. P L A T Y P S Y L L U S — E G G A N D U L T I M A T E L A R V A * 

By C. V. RILEY. 

The egg and the pupa of Platypsyllus are yet unknown. I have for 
some t i m e e n d e a v o r e d t o o b t a i n t h e m , a n d spec imens r ecen t ly received 
as such g a v e hope , f r o m t h e finder's a ccoun t , t h a t t h e lacunae i n the 
l i f e - h i s t o r y o f t h e genus m i g h t a t l a s t be filled. B u t e x a m i n a t i o n dis
p e l l e d t h e h o p e ; y e t n o t w i t h o u t a d d i n g s o m e t h i n g t o o u r knowledge 
•of t h e d e v e l o p m e n t o f t h i s c u r i o u s beaver pa ra s i t e . T h e o n l y reference 
t o t h e e g g is t h a t c o n t a i n e d i n D r . H o r n ' s a r t i c l e i n t h e " Transactions 
o f t h e A m e r i c a n E n t o m o l o g i c a l S o c i e t y " ( V o l . X V , p . 25) , where i t is 
. s ta ted t h a t t h e eggs were obse rved , a n d t h a t " t h e y are m i n u t e objects, 
n o t f a s t e n e d t o t h e h a i r , as i s t h e case w i t h l i c e , b u t p l a s t e r e d firmly to 
t h e s k i n a m o n g t h e t h i c k e s t h a i r . " T h i s , f a i l i n g i n de sc r ip t i on , might 
a p p l y t o t h e e g g o f a n y o t h e r m i n u t e c r ea tu re , a n d I have , i n f ac t , some 
Teason f o r c o n c l u d i n g t h a t t h e ob j ec t s r e f e r r e d t o i n t h e observation 
w e r e n o t t h e eggs o f Platypsyllus, b u t those o f q u i t e a d i f f e r e n t insect, 
T h e e » g s , as obse rved i n t h e o v i d u c t o f t h e f e m a l e Platypsyllus, are 
s u f f i c i e n t l y u n c h a r a c t e r i s t i c , excep t as t o t h e i r f l a t t e n e d f o r m ; they 
rare 0 . 4 m m l o n g a n d 0 . 2 m m i n b roades t d i a m e t e r , non - scu lp tu r ed , white, 
b r o a d l y o v o i d , b u t m u c h f l a t t e n e d o n t w o sides. T h e s t r u c t u r e indi
cates t h a t t h e y m a y e i t he r be t h r u s t u n d e r t h e scales o f the sk in or, 
f a s t e n e d t h e r e t o . 

W h a t was sent as t h e p u p a , p r o v e s t o be a m o s t i n t e r e s t i n g larval 
s tage a n d i n k e e p i n g w i t h t h e M a l l o p h a g o u s appearance o f t h e beetle." 
T h i s l a r v a l s tage m i g h t a t first s i g h t be c h a r a c t e r i z e d as a Mal lophagan 
b y even t h e mos t c a r e f u l zoo log i s t . T h e l a r v a , as h i t h e r t o described 
a n d figured, even i n t h e l a r g e s t spec imens , w h e t h e r f r o m D r . Horn ' s ma
t e r i a l o r m y o w n , has a l w a y s seemed t o m e i n e x p l i c a b l y s m a l l as com
p a r e d w i t h t h e i m a g o , a n d i f t h e f o r m w h i c h I n o w describe is (and 
I c a n be l i eve i t n o t h i n g else) t h e final l a r v a l f o r m o f Platypsyllus, then 
t h e larvae h i t h e r t o desc r ibed h a d n o t y e t g o n e t h r o u g h t h e i r final molt. 
A g l ance a t t h e a c c o m p a n y i n g figures su f f i ces t o show t h e remarkable 
s u p e r f i c i a l r esemblance t o t h e l i c e i n q u e s t i o n , a n d o n l y w h e n t h e s t ruc t 
u r e , e spec ia l ly o f t h e l e g a n d m o u t h - p a r t s is s t u d i e d , does i t s Platypsyllm 
n a t u r e appear . T h e d e s c r i p t i o n w i l l a lso s h o w h o w g r e a t l y i t is modi
fied f r o m t h e ea r l i e r l a r v a l s tages a l r e a d y d e s c r i b e d . O n e is jus t i f ied 
f r o m t h e f a c i l i t i e s f o r g r a s p i n g w h i c h i t possesses, as f r o m t h e posi
t i o n o f t h e head , i n i n f e r r i n g t h i s s tage qu iescen t , a n d i n t h i s respect, 
as w e l l as i n t h e m a r k e d d e v i a t i o n f r o m t h e p r e v i o u s s tage, i t recalls 
t h e pseudo-pupa , o r c o a r c t a t e l a r v a o f t h e M e l o i d s , a n d o f some other 
pa ra s i t i c f o r m s . I h a v e b u t a s i n g l e s p e c i m e n a n d h a v e n o t been able 
t o c l e a r l y m a k e o u t t h e sp i rac les . O n e c a n b u t c o n j e c t u r e as t o whether 
t h e p u p a p r o p e r i s f o r m e d , e i t h e r p a r t i a l l y o r w h o l l y , w i t h i n the skia 

* Reprinted from Entomologica Americana, February, 1890, p. 27. 
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o f t h i s b r o a d e n e d l a r v a , o r w h e t h e r t h e s k i n i s c o m p l e t e l y e x u v i a t e d i n 
the t r a n s f o r m a t i o n . 

I hope t h a t those w h o h a v e o p p o r t u n i t y t o c a p t u r e beavers w i l l en
deavor t o o b t a i n t h e m u c h - d e s i r e d p u p a , a n d I s h a l l be m o s t g l a d t o 
communica te w i t h o r t o rece ive spec imens f r o m a n y one h a v i n g such 
o p p o r t u n i t y . 

Fig. 50.—Platypsyllus castoris, ultimate larva: a, dorsal; b, ventral view ; c, head from beneath; d, 
tarsus; e. tarsal claw (after Eiley). 

- P L A T Y P S Y L L U S C A S T O R I S . — Ultimate Larva—Length a b o u t 2 . 4 m m ; 
greatest d i ame te r a b o u t 1 . 2 m m . N i r m i f o r m , f l a t t e n e d , n a r r o w e s t a t t h o 

r a c i c j o i n t s a n d b roades t a t m i d d l e o f a b d o m e n . C o l o r g r a y i s h w h i t e , 
' "with b r o w n i s h , c h i t i n o u s m a r k i n g s . H e a d p a l e b r o w n , p e c u l i a r , p r o j e c t 

i n g f r o m j o i n t 1 , s u b t r i a n g u l a r , f l a t t e n e d , o c c i p u t w i t h o u t s t r u c t u r e , f ace 
and v e r t e x c o m p l e t e l y v e n t r a l ; t h e m a n d i b l e s r e s t i n g o n t h e pres te r 
num, r a t b e r s t o u t a n d 2 t o o t h e d ; c l y p e u s v e r y l a r g e , t r i a n g u l a r ; an
tennae v e r y s m a i i , 3 - j o i n t e d , i n s e r t e d i n f r o n t o f t h e l a t e r a l ang les o f t b e 
clypeus, t h e basa l j o i n t r a t h e r l a r g e , c i r c u l a r , f l a t t e n e d d i s c - l i k e , t h e 
second j o i n t m i n u t e , as l o n g as b r o a d ; t h e t e r m i n a l j o i n t m u c h l o n g e r , 

1 slender, c y l i n d r i c a l , a n d b e a r i n g a s t o u t b r i s t l e a t t i p ; l a b r u m t r a n s p a r 
ent a n d m e m b r a n o u s ; p a l p i a p p a r e n t l y 4 j o i n t e d ( n o t d i s t i n c t l y made 
out) the t e r m i n a l j o i n t c y l i n d r i c a l , a b o u t o n e - h a l f l o n g e r t h a n w i d e a n d 
t runca ted a t t i p ; j u s t o u t s i d e t h e antennae are t w o b l a c k o c e l l i a n d 
several p i l i f e r o u s r a i s e d p o i n t s . L e g s r a t h e r s h o r t , s t o u t , d r a w u i n o v e r 
the s t e r n u m ; t h e t a r s i sp inose , l o n g , 1 - jo in ted , b e a r i n g b u t a s ing le , 
long, q u i t e s t r a i g h t c l a w , w i t h t w o l o n g , m o v a b l e spines a t base ; t ibiae 
w i t h b u t a f e w spiues n e a r t i p . D o r s a l l y , t h e p r o t h o r a x i s t w i c e as 
long as t h e o t h e r j o i n t s , w h i c h a re s u b e q u a l i n w i d t h , a n d t h e t r ans 
verse b r o w n m a r k i n g s i n c l u d e t h e p r o t h o r a x , e x c e p t a n a r r o w p o s t e r i o r 
band, a n a r r o w p o s t e r i o r b o r d e r across each o f t h e j o i n t s (obso lesc ing 
on 1 0 , 1 1 a n d 1 2 ) ; a m e d i a n s u b r h o m b o i d a l s p o t a n d a s u b d o r s a l nar

r o w e r , s o m e w h a t p a l e r s p o t nea r t h e a n t e r i o r m a r g i n o f each o f j o i n t s 
2 -11 . T h e pos t e r i o r h a l f o f each j o i n t i s a lso beset w i t h n u m e r o u s p a l e 
b rown g r a n u l a t i o n s (obsole te o n 1 1 a n d 12) , b u t w i t h o u t a t r a c e o f h a i r . 
"Ventral ly, t h e t h o r a c i c j o i n t s a r e m u c h l e n g t h e n e d , t h e f e m o r a s h o w 

15035—Nos. 7 a n d 8 4 
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a t r ansve r se shade a n d t h e a b d o m i n a l j o i n t s a d u s k y t r ansve r se band , 
s h o r t e r a n d m o r e conspicuous a n a l l y . Pa t ches o f l o n g , s t o u t brist les 
occur o n t h e d u s k y p a r t s o f j o i n t s 4 , 5, 6, 7 more p a r t i c u l a r l y , a n d o f 
s h o r t e r b r i s t l e s o n t h e s t e r n u m . * 

SOME N E W P A R A S I T E S OF T H E G R A I N PLANT-LOUSE. 

By L . O. H O W A R D . 

A m o n g t h e n u m e r o u s pa ras i t e s o f t h e G r a i n P lan t - louse reared the 
p a s t s u m m e r a n d r e f e r r e d t o i n I N S E C T L I F E , V o l . I I , page 3 1 , are the 
t h r e e f o l l o w i n g n e w species. A s t h e y b e l o n g t o g r o u p s w h i c h I have 
s t u d i e d I p r e s e n t t h e f o l l o w i n g de sc r ip t i ons a t P rofessor R i l ey ' s desire: 

T h e r e has been cons ide rab le d o u b t c o n c e r n i n g t h e t r u e h a b i t s o f the 
species o f Pachyneuron. I t has, b e y o n d ques t i on , been b r ed f r o m 
S y r p h i d larvae i n t h e D i v i s i o n o f E n t o m o l o g y a n d b y M r . H u b b a r d , i n 
F l o r i d a . P ro fes so r C o o k cons ide red a species r ea red b y h i m as a Bark-
louse pa ras i t e , b u t w i t h t h e ev idence b e f o r e us a t t h a t t i m e I surmised 
t h a t i t m i g h t h a v e come f r o m u n n o t i c e d S y r p h i d larvae. I n the same 
w a y I was first i n c l i n e d t o d i s c r e d i t M r . A s h m e a d ' s r e p o r t e d r ea r ing of 
t h i s genus f r o m A p h u i i d s , b u t M r . A s h m e a d t e l l s me t h a t he is quite 
p o s i t i v e t h a t i t does a c t u a l l y f e e d i n p l a n t - l i c e a n d t h e f ac t s concerned ' 
i n t h e r e a r i n g o f t h e p re sen t species seem t o i n d o r s e h i s o p i n i o n . Our 
first spec imens were r e a r e d J u l y 12, 1889, f r o m g r a i n - l i c e sent f rom 
Goshen , I n d . , b y M r . W e b s t e r a n d w e s u b s e q u e n t l y r ea red a rather 
l a r g e series (20 specimens m o u n t e d ) f r o m l i ce f r o m d i f f e r e n t localities 
i n t h e same S t a t e . W h i l e i t w a s n o t o b s e r v e d t o a c t u a l l y issue f rom 
t h e l i c e t h e r e seems l i t t l e chance t h a t S y r p h i d s c o u l d h a v e been present; 
i n t h e s m a l l mass i n s u c h n u m b e r s t o h a v e h a r b o r e d such l a r g e quanti
t i e s o f t h e paras i tes . 

T h e genus Megaspilus has been 
r a r e l y r e a r e d i n t h i s coun t ry . A 
species has been reared f rom 
t h e H o p P l an t - l ouse i n the 
D i v i s i o n o f E n t o m o l o g y and a 
r a t h e r l a r g e series f r o m the 
G r a i n - l o u s e . I a m n o t famil iar 
w i t h a n y re fe rences t o i t s habits 
i n E u r o p e . T h e s u b f a m i l y to 
w h i c h i t b e l o n g s con ta ins other 
g e n e r a o f p l a n t - l o u s e parasi te^ 
v i z . , Ceraphron a n d Lygocerus. ' : 

TIG. 51.—Pachyneuron micans, female—enlarged 
(original). 

P A C H Y N E U R O N MICANS, n. sp. 

Female.— Length, 1.28mn>; expanse, 2.1m«>; greatest w i d t h of forewing, 0.46niIB^ 
Antenna? short; funicle as long as width of head; first funicle j o i n t succeeding ring-
jomts as broad as long, not compressed; succeeding joints increasing gradually in 

* Since this was wri t ten, I have ascertained that the spiracles are extremely minute 
and placed laterally on the posterior border of the joints. The two spots on penuHk 
mate jo in t bordered by short spines correspond to the bases of the cerci. 
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width, not i n length, to club, which is oval, compressed, nearly as long as preceding 
three joints together; entire funicle w i t h short, appressed hairs. Face and head very 
defie&tely shagreened; mesonotnm finely punctate; mesoscutum very short and reg
ularly convex, not pointed; metascutum rather strongly punctate near middle, 
sm*oother at sides, central carina rounded; abdomen flat, subcampanulate, or oval, 
nearly as broad as thorax. General color metallic bluish, greenish, or bronzy black; 
antennas and a l l coxae metallic; a l l femora metallic on the outside, tipped w i t h du l l 
yellow; tibiae honey yellow; tarsi somewhat darker, last jo in t brown. 

Male.—Differs as fol lows: Antennae longer than i n female ; pile of funicle longer, 
more erect, and d i r ty white instead of silvery white. Abdomen much narrower than 
thorax, campanulate i n shape. The femoral bands are brown instead of metallic, and 
the hind tibiae have each a l igh t brown central band. 

Descr ibed f r o m m a n y m a l e a n d f e m a l e specimens r e a r e d f r o m Sipho-
nophora avence f r o m L a f a y e t t e a n d G o s h e n , I n d . 

MEGASPILTJS NIGER, n . sp. 
Female.—Length, 1.6 m m ; expanse, 

3.33m m; greatest wid th of fore-wing, 
0.62m m. Scape of antennae very 
long, somewhat swollen beyond mid
dle ; funicle long, curved, a l l joints 
increasing gradually i n wid th from 
petlicel to club; jo in t 1 of funicle 
somewhat longer than pedicel, jo in t 
3 shorter, joints 4 to 8 increasing i n 
length very slightly. Head and 
mesonotum very fa in t ly shagreened, 
but still glistening ; lower portion of 
mesopleura and a l l of abdomen per
fectly smooth. Abdomen subovoid 
in shape, acutely pointed at t ip . Radial vein only slightly curved, extending a l i t t l e 
more than half way from stigma to t ip of wing. General color je t black; a l l tro
chanters, femora and wing veins dark brown; al l tibias and tarsi lighter brown. 

Descr ibed f r o m five f e m a l e spec imens r e a r e d f r o m Siphonophora avence 
f r o m S e l k i r k , M i c h . , a n d L a f a y e t t e , I n d . , J u l y , 1889. 

ENCYRTUS WEBSTERI , n. sp. 
Female.—Length, 0 .93 m m ; expanse of wings, 2 . 1 m r a ; greatest wid th of fore wing, 

0.35m m. Antennae short, inserted considerably below the middle of the face; scape 
cylindrical, not widened below, 
reaching to vertex; pedicel conical, 
longer than first funicle j o i n t ; a l l 
funicle joints as wide as long, 
the sixth somewhat compressed 
laterally ; club a l i t t l e ' longer than 
last two funicle joiuts, oval, com
pressed laterally. Front as broad 
as one of the eyes, finely shagreened, 
w i t h sparse, large punctures; ocelli 
at the angles of a r ight angle 
tr iangle; occipital angle sharp, me
sonotum shiuing, w i t h extremely fine 
striation ; mesoscutellum finely sha
greened. Marginal vein want ing ; 
stigmal somewhat longer than post-

marginal ; wings hyaline; cilia short. Color : Scape of antennae, al l of head, mesoscu
tum, abdomen and hind thighs, metallic blue-green; funicle of antennae brown ; ines-

FIG. 52.—Megaspilus niger, female—enlarged (original). 
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oscutellum bronzy; f ront and middle femora nearly black w i t h very slight metallic 
lustre; trochanters and femero-tibial joints yellow; tips of all tibia? yellow; a l l tarsi 
yellow; mesopleura br i l l iant metallic blue; metapleura shining metallic green. 

Male.—Length, 0 .8 m m , expanse of wings, 1.9m m, greatest wid th of forewings, 0.35*»m j 
•differs f rom female i n its more somber color, the general effect being brown rather 
than metallic although the mesonotum and head are somewhat lustrous; the anten
nas are cylindrical, the segments well separated subcylindrical and furnished with 
short, finely distributed hair. The general color of the legs is darker; the bauds at 
the joints being narrow and darker ; hind tarsi dusky, middle and front tarsi yellow 
except last jo in t . 

D e s c r i b e d f r o m one ma le a n d one f e m a l e r ea red f r o m Siphonophora 
avenw b y F . M . W e b s t e r , a t L a f a y e t t e , I n d . 

T h i s species comes r a t h e r close t o Encyrtus clavellatus D a l m a n reared 
i n E u r o p e f r o m C e c i d o m y i d g a l l s o n w i l l o w , b u t i s spec i f i c a l l y d i s t inc t . 

A N A U S T R A L I A N H Y M E N O P T E R O U S P A R A S I T E OF T H E F L U T E D 
SCALE. 

By C. V RILEY. 

We have just received from Mr. F. S. Crawford, of Adelaide, the 
first H y m e n o p t e r o u s pa ras i t e o f I c e r y a y e t f o u n d i n A u s t r a l i a . I t is 

a v e r y i n t e r e s t i n g f o r m b e l o n g i n g t o a n e w genus , a u d as i t w i l l doubt
less become a n i m p o r t a n t f a c t o r i n t h e l i fe -chances o f I c e r y a , a n d i t w i l l 
be c o n v e n i e n t t o r e f e r t o i t d e f i n i t e l y b y n a m e , w e t a k e t h i s occasion to 
charac te r i ze i t . I t s neares t r e l a t i v e i s Dilophogaster californica How
a r d , w h i c h breeds r a p i d l y i n C a l i f o r n i a a n d i s a n o t e d enemy o f the 
B l a c k Scale (Lecanium olece). So v a l u a b l e a species i s t h i s las t tha t 
P rofessor C o m s t o c k f o u n d t h a t o n some t rees 75 p e r c e n t o f t h e scales 
were d e s t r o y e d b y i t , w h i l e i n no case was t h e scale f o u n d w i t h o u t i ts 
a t t e n d a n t des t roye r . M o r e o v e r , M r . C o q u i l l e t t w r i t e s us t h a t i n 1889, 
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at Orange, Cal,, fully 80 per cent, of the black scales were killed by 

th i s pa r a s i t e . 
F r o m these f a c t s i t seems p r o b a b l e t h a t t h e d i s c o v e r y o f t h e n e w 

insect w i l l p r o v e i m p o r t a n t a n d w e h a v e i n i t i a t e d e f f o r t s t o secure l i v 
i n g specimens f r o m A u s t r a l i a . T h e f e w f a c t s w h i c h M r . C r a w f o r d g i v e s 
conce rn ing i t w e q u o t e f r o m h i s l e t t e r o f N o v e m b e r 2 4 , 1 8 8 9 : 

" I received some three months ago some Icerya f rom a place some 50 miles South 
of Adelaide, the owner of the orchard not having seen anything of the k ind before 
and wanting to know what they were. These I placed as usual i n a bottle loosely 
stoppered w i t h w i t h cotton wool. W i t h the Icerya was a Chrysopa larva, which for 
some weeks was feeding on the eggs. One day on examining i t I discovered several 
hymenopters (Proctotrupidae?), the female yellowish brown, the male almost black. 
On examination I found that many might have escaped through the cotton stopping 
being insecure, but I suppose that I have bred about t h i r t y since. I t is strange tha t 
this is the only instance of a Hymenopterons parasite of the Icerya yet discovered in 
South Australia. I send you a few of these under separate cover. I presume the 
small black insect is the male. * » * 

Since t h e f o l l o w i n g d e s c r i p t i o n was d r a w n u p w e h a v e r e c e i v e d a re
por t* by M r . H e n r y T r y o n , a s s i s t an t c u r a t o r o f t h e Q u e e n s l a n d M u s e u m 
at Br i sbane , i n w h i c h h e descr ibes , w i t h o u t n a m e , a C h a l c i d i d p a r a s i t e 
of I c e r y a w h i c h he says i s v e r y c o m m o n a b o u t B r i s b a n e , a n d w h i c h h e 
believes i s r e spons ib l e f o r t h e r a r i t y o f I c e r y a i n t h a t v i c i n i t y . A care
f u l perusa l o f h i s d e s c r i p t i o n l eads us t o be l i eve t h a t he h a d o u r i n sec t 
before h i m ; b u t as h e has p r o p o s e d n o n a m e o u r s w i l l h o l d . I t i s v e r y 
encourag ing t o l e a r n t h a t t h e species i s so a b u n d a n t . 

OPHELOSIA, n . g. 

>: " Closely resembles in habitus Dilophogaster Howard (See Ann. Rept. Dept. Agr., 1880, 
p. 368, where i t is described as Tomocera, subsequently changed to Dilophogaster on 
account of the preoccupation of Tomocera i n Thysanura), w i th which i t agrees in many 
characters, but f rom which i t is sharply defined. The antennal peculiarities are 
identical i n the two forms, v i z : The simple, clavate, 10-jointed female antennas, and 
the compressed, serrate, hairy, 9-jointed male form. The wings i n Ophelosia differ 

* markedly, as fol lows: The sub-marginal vein is not curved downward; the marginal 
is more than twice as long as s t igmal; just below the bend of the sub-marginal 
in the female is a broad patch of very stout bristles arising from the wing surface. 
The petiole of the abdomen is nearly as long as the wid th of the metascutum; the 
fimbriae of the callus are very dense, but short. The tuf t s of hair at base of abdomen 
are sparse. The hind tibias are furnished at t ip w i t h a long, slender, slightly-curved 
spine, nearly as long as first tarsal jo in t , while i n Dilophogaster i t is entirely unarmed. 

0. CRAWFOBDI, n . sp. . 
i W e . - L e n g t h , 2 — ; expanse, 4—. General color honey-yellow, somewhat darker 

dorsallythanventrally. Head : face and vertex strongly transverse-rugose- ocelli 
concolorous; eyes darker; antennas w i t h club more dusky and w i t h joints 2-6 of 
flagellum paler than the rest. Thorax: pronotum and mesonotum plainly sha
greened, w i t h sparse, appressed concolorous pi le ; mesoscutellum faint ly striate; lateral 
parts of mesoscntnm strongly rugose, the centre fa in t ly so; the four mesoscutellar 
piliferous tubercles as also the hairs, black, a small spot behind each tegula and the 
lateral parts Of the mesoscntnm black or blackish; fimbria of metascutum whi t e ; 

•This report will be reviewed at length in the next number of INSECT LIFE. 
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wings w i t h a narrow curved transverse dusky band reaching f rom the bend of the 
submarginal vein to hind border of wing including the patch of wing bristles; also 
w i t h a large nearly circular dusky shade below stigma and reaching nearly across 
w i n g ; legs uniformly honey-yellow w i t h the coxae sometimes brownish above. Ab
domen w i t h basal jo in t dark brown, and more or less brown at sides aud near t ip. 

Male.—Slightly smaller; sculpture identical throughout. Pile very inconspicu
ous, dark. General color black, shining; a l l legs honey-yellow ; the upper sides of 
the hind femora and tibae somewhat darkened ; hind coxae black ; front and middle 
coxae honey-yellow at t i p ; antennae w i t h the scape honey-yellow, and the funicle 
brownish; wings perfectly hyaline. 

D e s c r i b e d f r o m f o u r f e m a l e a n d t w o m a l e specimens reared b y F . S. 
C r a w f o r d , a t A d e l a i d e , f r o m specimens o f Icerya purchasi received f r o m 
S. A u s t r a l i a , 50 mi les s o u t h o f A d e l a i d e . 

E X T R A C T S F R O M CORRESPONDENCE. 

The Orchid Isosoma in America. 

A friend of mine, by occupation a florist, has applied to me for information concern
i n g an insect pest affecting the genus of orchids known as Cattleya, more especially 
C. trianw, eldorado, and gigas. Said insect belongs to a group I have studied but 
very l i t t l e , and as the matter is of general interest I appeal to you. 

During the resting season of these plants the pseudo-bulb w i l l sometimes be ob-. 
served to suddenly start into act ivi ty, increasing rapidly i n size and becoming swol
len spherically. On examination this enlargement is found to contain a cavity in 
which are several (3 to 8) insects. Those which I have had an opportunity of study
ing were i n the last stages of development; I inclose examples i n the light-colored 
pupa stage, the dark-colored stage preparatory to transformation, and the adult. 
They make their escape by gnawing a hole from the cavity sufficiently large to allow 
their egress. The size of the cavity is dependent on the number and state of devel
opment of its inhabitants. The larvae have been described to me as " l i t t l e white 
grubs." A l l the adults that I have seen have had clear wings, but my friend states 
that is unusual; he has generally found them w i t h dark wings, apparently identi
cal. ( I expected to f ind a Cynips, but is not this a Chalcid ?) He thinks the pest is 
imported w i t h the plants (which mostly come from New Granada), and finds com
fortable quarters and a field for act ivi ty in greenhouses; he has found them in plants 
recently imported, together w i t h unmistakable signs of their former presence. 

Their depredations are followed by disastrous-results. Of course no flowers are to 
be expected from the bulb attacked, and this abnormal growth taking place during 
the resting season so saps the v i t a l i t y of the plant that i t behaves as i f i t were at
tacked by slow consumption, the leaves lose their vigor and consistence, wither, fade, 
and gradually die i n f rom one to two years after being seriously attacked. 

Any information you can give me concerning this pest, i ts name, l i fe history, habits, 
remedies, etc., w i l l be very gratefully received. W i l l send you sketches of.its work 
i f desired.—[Albert P. Morse, South Natick, Mass. 

REPLY.—Your letter of November 29, together w i t h specimens of the Chalcidid 
reared f rom the pseudo-bulb of Cattleya, has been received. These specimens form a 
very desirable addition to the collection of the National Museum, for the reason that 
we already possessed the swellings from which they issue, and which were given us a 
few years since i n France. Prof. J . O. Westwood, i n the Transactions of the Ento
mological Society of London for 1882, figures and describes what is probably the same 
species under the name of Isosoma orchidearum. The specimens which you send us 
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differ slightly f rom those described by Westwood in the coloration of the legs, but 
this is too unimportant a character to base a new species upon. Prof. Westwood 
mentions the same insect i n The Gardener's Chronicle, November 27, 1869, p. 230. I 
send you by same mail a copy of No. 4 of Vol . 1 of I N M> CT L I F E , on p. 121 of which 
you w i l l find a note of our observations on this subject. 

I f you have plenty of material the most careful observations w i l l be desirable, and 
i f you can send us specimens of the work i t w i l l facil i tate matters. We shall gladly 
publish any detailed account of your observations which you may care to write.— 
[December 3, 1889. J 

A Flaxseed M i t e . 

I send you something by to-day's mail that greatly puzzles me. My lather, who 
has just returned from Kansas, brought w i t h h m the bottle which I inclose, contain
ing specimens of a mite, or what appears so to me,.which is found in amazing quanti
ties in a warehouse i n Paola, Kaus., among flaxseed, of which about four thousand 
bushels was in store there. Crawling masses of these mites several inches deep could 
be seen on some of tbe floors and the owner feared they would destroy the entire 
stock. I have opene I a number of the seeds without finding any of the mites on the 
inside unless the seed happens to be somewhat crushed. I conjecture that the ware
house may be somewhat damp, and that these creatures are feeding on the debris of 
broken seeds, bits of hulls, stem-, etc., which are in a state of partial decay. There 
was an almost unendurable stench in the compartments where the mites most abound
ed. What do you th ink of the matter ? The owner of the infested seed is Mr. Z. 
Hayes, of PaT>la, Kans.—[Mary E. Murtfeldt, Kirkwood, Mo., December 10, 1889. 

REPLY.—Yours of the 10th instant w i t h specimens came safely to hand. The mite 
which is found in such amazing numbers in flaxseed in Kansas is a species of Tyrogly-
yriius differing from any famil iar to me ; i t is quite different from T. longior, the com
mon flour and cheese mite . You are probably r ight i n considering that the creat
ures were feeding npon the debris of the broken seeds, and that they were attracted 
by the state of part ial decay.—[December 13, 1889. J 

Abundance of 2Bgeria acerni. 

Your kind favor of November 26, seating that my name had been added to the mail
ing list duly received w i t h the first four numbers of Vol . 2 of Insect L i f e . I find them 
very interesting and instructive, and would ask you to accept my heartfelt thanks 
for them. 

By far the most destructive pest i n this city is Mgeria acerni. Nine-tenths of De
troit's shade trees are (soft) maple, and the damage done by the borer above named 
is very considerable. Have seen in June as many as fifteen pupa cases protruding 
from a single tree. 

The inner bark is eaten, often nearly around the trunk, and as the tree grows i t 
leaves either a large hole i n the tree or a constriction nearly around i t . Dozens of 
trees thus gouged and girdled are blown down wi th every high wind. 

Trees f rom two to six inches i n diameter seem to suffer the most from their rav
ages. Have tried several times to remedy the trees infested by painting the holes or 
rough places i n May or June, th ink ing the moth would not deposit her eggs on 
painted trees, but the next year noticed pupa-cases protruding through holes in the 
paint by scores. 

Any advice you may care to give me w i l l be gratefully received.—[Charles A. Wiley, 
Detroit, Mich., December 2, 1889. 

REPLY.—Your letter of the 2d instant is just received. We are obliged to you for 
the note concerning the abundance of Mgeria acerni in your city* You w i l l f ind a 

- fu l l accountof this insect w i t h illustrations in my sixth Report on the Insects of Mis
souri (1874), pages 107 to 110. I n my experience these worms are invariably found 
in such trees as have been injured either by the work of the flat-headed borer, by the 
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rubbing of tbe tree against a post or board, or in some other way. Where the bark 
has been kept smooth they do not seem to trouble i t . The moth evidently prefers to 
lay her eggs in cracked or roughened parts. Any application, therefore, which wil l 
tend to keep the bark smooth w i l l be of value.—[December 5, 1889.] 

Hessian Fly in California. 

This insect has been reported as being very abundant during spring (1889) in the 
central part of the State, destroying most of the wheat around Mt . Eden. Personally 
i t was observed i n the Santa Cruz Mountains on May 26. At this time they were 
found in a l l stages f rom young larva? to pupae and empty cases (puparia) within 
barley. Some of these collected the beginning of June produced flies unt i l beginning 
of July ; others collected beginning of July did not hatch up to date, October 30. A 
few parasites (Semiotellus destructor) were also bred; they had issued up to Septem
ber. Flies are marke d 443; parasites 443°; and a few Isosoma that had been bred 
f rom some straw 443a. One small fly was also found in j a r ; this is marked 443b. Dar
ing September, 1887, a few puparia, evidently of this fly, were found near Alameda 
on two species of grass, one of these Elymus americanus and the second a species of 
Agrostis. Also during the last summer specimens and traces of such were found in 
the Santa Cruz Mountains upon several species of grass. This is without doubt the 
Hessian F ly . On October 1, 1889, I found larvae s t i l l remaining wi th in puparia col
lected in July.—[Albert Koebele, Alameda, Cal., October 30,1889. 

An Ivy Scale-insect. 

I have an ivy vine which is badly diseased. Inclosed please find sample of leaves. 
The ivy is some 30 feet long and runs along the inside of my store. Had one of about 
the same length destroyed some 2 years ago by the same pest. Kindly inform me 
what to do to get r i d of these pests.—[George Teuchert, Lake View, 111, Dec. 2,1889. 

REPLY.—Your letter of the 2d instant, inclosing leaves of i vy infested by scale 
insect, has been received. The insect i n question is the common Aspidiotus nerii, a 
cosmopolitan species which infests a great variety of plants, and is by no means 
confined to the ivy, although occurring commonly upon i t . As a remedy I would 
advise you to spray w i t h a dilute soap emulsion made according to the usual formula. 
[December 4, 1889.] 

A n t H i l l s and Slugs. 

I have resorted to many expedients to get rid of the ant hills that disfigure my lawn 
and sometimes seriously injure plants and shrubs, and have finally succeeded in con
quering them. I first hive them—break up the nest pretty thoroughly and i f i t is 
near the roots of a plant draw as much of the de*bris as possible a l i t t l e way from i t 
and turn over i t a large plant jar . The ants w i l l promptly appropriate the jar, re
move their larvae to i t , and fill i t w i t h pellets of earth. I then drench this wi th kero
sene emulsion reduced to a strength of 2 to 3 per cent., which w i l l k i l l every ant 
thoroughly drenched wi th i t . I t is more destructive to them than pure kerosene, 
which does not adhere to them. I n this way I have thoroughly conquered the ants. 

The rose slug and the currant worm I keep completely under by use of helleDore, a 
tablospoonf ul to a gallon of water, and forcing i t violently among the foliage with a 
hydropult. Commencing i n the spring before I can find a slug or a worm, and repeat
ing the drenching once a week for three or four weeks, I can destroy them completely 
before they do any damage. On one hundred roses I was able this spring to find 
only two slugs, while the foliage of some common sorts I did not spray was com
pletely destroyed.—[M. C. Read, Hudson, Ohio, September 5, 1889. 

A curious Case of insect Litigation. 

I recently learned of a case where the good work accomplished by the Vedalia cardina 
lis had been grossly ignored. I t appears that a certain adventurer inoculated anumbei 
o f Icerya-infested orange trees, w i t h the understanding that i f by this means he snc 
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ceeded in destroying a l l of the Iceryas on these trees he was to receive a certain re
muneration for his trouble. A few days after the trees had been inoculated, one of 
the county inspectors of f r u i t pests placed a number of the Vedalias i n these trees 
without apprising the experimentor of this f ac t ; at the appointed time the trees 
were carefully examined and not a l i v i n g Icerya could be found on them. The experi
mentor claimed that i t was through his inoculating the trees that the Iceryas had 
been destroyed; the owner of the trees, however, thought that the credit belonged 
to the Vedalias, and therefore refused to remunerate the quack for his work. There
upon the latter gentleman brought suit against the owner of the trees and won i t , 
the jury deciding that the fa ta l i ty among the Iceryas was produced through the in 
oculation which the infested trees had received, notwithstanding the testimony of 
the inspector to the contrary, and the fact that the empty pupa cases of the Vedalia 
were s t i l l on the trees! This happened several months ago, at a time when the 
workings of the Vedalia were not so wel l known as at the present t ime.—[D. W. Co
quillett, Los Angeles, Cal., December 12, 1889. 

Two interesting Parasites. 

I send some bottles containing larva? in alcohol, and a few more slides with speci
mens for the microscope. Among the latter is an interesting parasite on Aspidiotus 
uvce, which seems to be doing good work i n keeping this pernicious scale-insect i n 
check. More than a dozen of these l i t t l e flies have emerged from the scales on a b i t 
of cane not 5 inches long. I n one of the bottles is a section of a Plusia larva 
found on Chrysanthemum from which thousands of the minute flies inclosed wi t h i t 
issued. I never saw a more extreme case of parasitism. After spinning up the poor 
worm lost a l l semblance to itself. A myriad of tbe parent flies must have attacked 
i t at once.—[Mary E . Murtfe ldt , Kirkwood, Mo., November 23, 1889. 

REPLY.—Your parasite on Aspidiotus uvce is a new species of the genus Centrodora, 
and the Plusia larva had evidently been attacked by Copidosoma truncatellum, which 
you w i l l find mentioned as a parasite of Plusia brassica} i n my annual report for 1883, 
p. 121, Plate X I , fig. 6. 

W o r k o f W h i t e A n t s . 

I mail you a box to-day containing insects that have done remarkably good work. 
They bored through paper, then through a f u l l bolt of Conestoga t icking into wood 
about one-fourth to three-eighths inch deep. The marks i n wood were exactly the 
same as i n the t i ck ing I send you a sample of. When alive and ki l led w i t h naptha 
(benzine) they drop a brownish fluid f rom the anus, which I suppose turns into dir t , as 
i t shows on the t ick ing , lumps being attached to i t where eaten, this extending 
through the whole bolt. The t ick ing was ly ing on a shelf (a place not very dark 
during the day) for about one month. Please let me know their name and habits.— 
{Eugene R. Fischer, 2707 Winnebago street, St. Louis, Mo., December 21, 1889. 

REPLY.—The insect which has done this damage is the commonest of our so-called 
White Ants, and is known as Termes flavipes. This species bores i n the woodwork 
of ol8 buildings, and often does considerable damage. I t is a diff icul t insect to fight, 
and about the only th ing which you can do is to inject steam or hot water or kero
sene wherever an opening seems to lead into their burrows in timbers.—[December 
27, 1889.] 

Importation of Orange Pests from Florida to California. 

I am inspector of the Pomona fruit district. There will be a great many orange,and 
lemon trees shipped from Florida this season. I would l ike to have you inform me 
of the places that are infested w i t h Red Scale (Aspidiotus ficus) or other scales that 
would be dangerous i n this climate, so that I can be on the lookout. Last winter I 
found Red Scale on trees that came f rom Orlando, Fla. I treated them w i t h hydro-
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cyanic acid gas and, I believe, k i l led a l l of them. Mr. H . G. Hubbard i n his report of 
1885 speaks of the Red Scale being in Orlando and San Mateo, Fla., but I presume 
they have spread to other places.—[C. C. Warren, Pomona, Cal., December 10,1889. 

REPLY-. —Yours of the 10th instant has just come to hand. I can give you l i t t le or 
no information regarding injurious scale insects of other States which would be likely 
to be dangerous in California beyond what you w i l l find in Hubbard's Report on In
sects Affecting the Orange (1885) and the report on Scale Insects in the Annual Re
port of this Department for 1880. You are doubtless aware of the fact that the so-
called Red Scale of Florida differs from the Red Scale of California.—[December 18, 
1889.] 

On some D u n g Fl ies . 

I send by the same mail that will take this for identification two apparently dif
ferent species of flies. Those in the smaller bottle, black in color and smaller in size, 
I have noticed for a month past i n great numbers in my poultry house in the barrel 
which receives the daily droppiugs. A paper is folded t igh t ly over the barrel ou 
which the cover is placed. On removing these the under side of the paper is often 
quite black w i t h the minute insects. Mingled w i t h these a few house flies of varying 
size are also seen, suggesting to me the thought that the minute ones are the early 
stage of the common house fly. Then comes the idea that most (is i t all ?) insects 
having the three stages make a l l their growth i n the larva state and on reaching 
the imago state are at first o f their f u l l size. This is true, may I ask, of the house 
fly ? I f this one I send is a species by itself, please give me its name and direct me 
to its natural history. The other flies, of larger size, l ighter color, and wi th reddish 
head, I have not noticed t i l l this morning. The pans in which the hen's food is eaten 
are placed at night i u the shed at an open window having a small mosquito screen 
and the blinds are always shut. On going to the pans this morning these flies arose 
from them i n swarms. There must have been hundreds of them, though not one has 
been noticed before this year. These, however, are not new to us. We have always 
noticed them upon fruits , especially when injured, and about cider-mills. Pleade 
give its name. I should have said in wr i t ing of the others that on the paper where 
I saw so many of the small, black flies I also noticed crawling about among them 
other minute creatures of nearly the same size but wingless. Were they in any way 
related to them ? Or can you tel l what they probably are wi thout specimens sent.—, 
[S. D. Hunt, South Franklin, Mass., August 31, 1889. 

REPLY.—The two flies sent are undoubtedly two different species: The black one 
can not be recognized without a careful examination and study of the specimens, but 
i t is one of the Drosophi'idce and may belong to the genus Stegana. I t is very distinct 
f rom the house fly, and does not belong to the same family. The other larger fly of 
lighter color is Drosophila ampelophilaJLoew, called by Professor Comstock the "Vine-
loving Pomace-fly " An account of its natural history is given by Professor Comstock 
i n the Annual Report of this Department for the years 1881-2, pp. 198-201.—[Septem
ber 4, 1889.] 

Spider Bi tes . 

* * * In the fall of 1847, in southwestern Pennsylvania, I was called to treat a case 
of spider bite. I saw the young man two or three hours after he was bitten. The 
puncture was plainly seen on the wrist . The hand and arm were much swollen and 
the axillary glands swollen and painful . Knowing tincture of lobelia to be a speci
fic in poisoning by poison ivy (Rhus toxicodendron),! had his arm enveloped with 
cloths saturated w i t h the tincture, and gave enough internally to thoroughly empty 
his stomach. I n twelve hours he was well , but the swelling lasted two or three days. 
That i t was a spider bite I never knew, and always doubted. But i n the coat-sleeve 
be had been putt ing on was a flat circular nest such as spiders often spin in the fall 
i n garments hung in dark places. Those who believe in spider bites ought to show 
the fangs or other organs w i t h which they can bite, and alsothe poison-secreting gland* 
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and the poison sacs or cells. T i l l these are shown or t i l l a spider is seen to bite a per
son, people w i l l be incredulous.—[Dr. Win . P. T. Coal, Meadows, 111., September 3, 
1889. 

SECOND LETTER.—This morning my sister thought she was bitten by a spider 
under the sleeve near the wrist and almost immediately i n two or three places be
tween that arid the shoulder. She crushed the insect w i t h her hand, and on remov
ing the clothes found the fragments which I send inclosed. I f you cau identify i t I 
would like to know what i t is. The bites or stings caused a slight pain and swell
ing that were gone in a few hours.—[Dr. Wm. P. T. Coal, Meadows, 111., January 1, 
1890. 

REPLY.—Your letter of January 1 and the accompany fragments of a spider which 
is supposed to have bitten your sister have been received. The case is an interest
ing one and i t is extremely unfortunate that the fragments w i l l not enable a defi
nite determination of the species, as the evidence is strong that the bite wa# made by 
this creature. Dr. Marx, our authority on spiders, states that the fragments show 
that the spider belonged to the family Drassidce, aud perhaps to the genus Pythonissa, 
the species of which l ive uuder stones but may also be found in outhouses. I am 
very much obliged to you for sending this specimen, and hope that i f a similar case 
ever comes under your observation you w i l l communicate it.—[January 7, 1890.] 

G E N E R A L NOTES. 

INSECTS AFFECTING SALSIFY. 

Owing, possibly, to the tact that this vegetable is grown only in our 
gardens, a n d t o a v e r y l i m i t e d e x t e n t , i t s insec t enemies seem t o h a v e 
been b u t l i t t l e s t u d i e d . M r . J o h n M a r t i n ( 1 0 t h Rep . S t . E n t . 111., p . 139), 
gives i t as one o f t h e f o o d p l a n t s o f t h e larvae o f Prodenia lineatella; b u t 
Mr. M a r t i n seems t o h a v e p r o v i d e d i t as f o o d f o r t h e c a t e r p i l l a r s w h i l e 
they were i n c o n f i n e m e n t , t h e y n o t s e e k i n g i t f r o m m o t i v e s o f c h o i c e ; 
but t h i s i s t h e o n l y species w e h a v e n o t i c e d o n r e c o r d as d e p r e d a t i n g 
upon i t . 

A u g u s t 16 o f t h e p r e sen t y e a r (1889)^ w e f o u u d t h e f o l i a g e o f these 
plants b e i n g ea ten b y larvae, w h i c h , as t h e y a l l f e d f r o m w i t h i n leaves 
whose edges t h e y h a d d r a w n t o g e t h e r t o f o r m a h o l l o w t u b e , a p p e a r e d 
to be long t o t h e same species. I n some o f these t ubes s m a l l c h r y s a l i d s 
were also f o u n d . 

A q u a n t i t y o f i n f e s t e d leaves were g a t h e r e d a n d p l a c e d i n a b r e e d i n g 
cage, i n w h i c h t h e r e a p p e a r e d o n A u g u s t 24 a d u l t s o f a species o f 
Pcedisca, f o l l o w e d i n a f e w d a y s b y o t h e r m o t h s b e l o n g i n g to t h i s species, 
Dichelia sulfureana a n d Lophoderus triferana. A n u m b e r o f larvae 
were a t t a c k e d b y pa ra s i t e s , a n d o n S e p t e m b e r 1 cons ide rab l e n u m 
bers o f a species o f Limneria a p p e a r e d . 

W h i l e s e a r c h i n g f o r t h e larvae o f t h e p r e c e d i n g a c a t e r p i l l a r o f Spi-
losoma virginica was o b s e r v e d l e i s u r e l y d e v o u r i n g t h e f o l i a g e o f t h i s 
p lant , a n d , also, a d u l t s a n d pupae o f Lygus pratensis w e r e n o t e d i n 
abundance a m o n g t h e t e n d e r leaves , some o f t h e m e x t r a c t i n g t h e j u i c e s 
t h e r e f r o m . 
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O c t o b e r 16, p l a n t s i n t h i s same g a r d e n were f o u n d t o be in fes ted w i t h 
A p h i d e s , a n d t h e t o p o f one o f t h e m o s t t h i c k l y p o p u l a t e d was removed 
a n d p l aced w i t h l i v i n g p l a n t s i n a b r e e d i n g cage. W i t h t h e change to 
a w a r m e r e n v i r o n m e n t , t h e insects became m o r e a c t i v e , a n d instead o f 
o f a s ing le species, as a t first supposed , t h e r e w e r e f o u n d t o be four , 
t h ree A p h i d e s , v i z , Siphonophora near erigeronensis, Aphis near planta-
ginis, a t t h e t i m e b e i n g s t u d i e d o n c a r r o t a n d Fortulaca, Myzus mofta-
leb, a n d a m i n u t e Thrips, t h e i r r e l a t i v e a b u n d a n c e b e i n g i n the order i n 
w h i c h t h e y are here g i v e n . A l l t h r e e species o f p l a n t l i ce , a,nd the 
Thrips, d e v e l o p e d on t h e S a l s i f y a n d r e m a i n e d u p o n i t f o r several weeks, 
s h o w i n g t h a t t h e i r occur rence o n p l a n t s i n t h e g a r d e n was n o t acci
d e n t a l — [ F . M . W e b s t e r , D e c e m b e r 1 2 , 1 8 8 9 . 

AN EGYPTIAN MEALY BUG. 

We are indebted to our esteemed correspondent Mr. D. Morris, of the 
R o y a l K e w G a r d e n s , f o r a c o p y o f a l e t t e r f r o m M r . R . W . B l u n f i e l d o f 
A l e x a n d r i a , E g y p t . D u r i n g t h e pas t f o u r years t h e gardens i n Alex 
a n d r i a h a v e been i n f e s t e d b y a Coccus w h i c h des t roys a l l o f the trees 
a n d is c a u s i n g t h e g rea t e s t a l a r m . I t first appea red f o u r years ago when 
M r . B l u n f i e l d n o t i c e d i t i n q u a n t i t i e s o n t h e unde r s ide o f t h e leaves o f the 
B a n y a n t ree , b u t i t soon s p r e a d w i t h e x t r a o r d i n a r y r a p i d i t y a n d some 
o f t h e mos t b e a u t i f u l ga rdens o f t h e c i t y f u l l o f t r o p i c a l t rees a n d shrubs 
h a v e been also d e s t r o y e d . A breeze sends t h e c o t t o n y pest d o w n in 
showers i n a l l d i r e c t i o n s . I t seems t o a t t a c k a l m o s t a n y p l a n t , b u t the 
l e a v e s o f Ficus ruginosa a n d one o r t w o o t h e r k i n d s o f fig seem too tough 
f o r i t a n d i t w i l l n o t t o u c h t h e m . H e s ta tes t h a t i t seems almost im
poss ib le f o r a f e w h o r t i c u l t u r i s t s t o t r y t o e r ad i ca t e t h i s pes t w h i l e their 
i n d i f f e r e n t n e i g h b o r s are h a r b o r i n g ho t -beds o f t h e m , a n d the re w i l l have 
t o be some s t r o n g measures t a k e n b y l a w t o p u t i t d o w n . 

M r . B l u n f i e l d sen t spec imens w h i c h were r e f e r r e d t o M r . J . W . Doug
las , one o f t h e mos t p r o m i n e n t B r i t i s h s t u d e n t s o f Coecidse, w h o upon 
c u r s o r y e x a m i n a t i o n d e c i d e d t h a t i t was a species o f Dactylopius. A t 
t h e t i m e o f t h i s w r i t i n g M r . D o u g l a s has n o t h a d t i m e t o examine i t 
w i t h s u f f i c i e n t ca re t o d e t e r m i n e t h e species. W e h a v e w r i t t e n advis
i n g t h e use o f one o f t h e r e s i n washes w h i c h h a v e p r o v e d so effectual 
a g a i n s t I c e r y a i n C a l i f o r n i a , a n d h a v e m e n t i o n e d p a r t i c u l a r l y the one 
g i v e n o n page 92 o f t h e c u r r e n t v o l u m e o f I N S E C T L I F E . 

A CASE OF EXCESSIVE PARASITISM. 

The frequency with which the Black Walnut is defoliated by the larva 
o f Datana ministra has o f t e n been a source o f r e g r e t t o a d m i r e r s o f thai 
b e a u t i f u l a n d m a j e s t i c t ree . E v e r y a u t u m n , t h r o u g h o u t the W e s t e n 
States , Sep tember finds m a n y t rees as d e v o i d o f f o l i a g e as i n m i d w i n t e r 
t h e f r u i t h a n g i n g t o t h e n a k e d t w i g s w i t h t h e v e r y a i r o f disconsolation. 
T rees i n t h e f o r e s t d o n o t a p p e a r t o s u f f e r , t h e c a t e r p i l l a r s seeming t o 
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prefe r i s o l a t e d i n d i v i d u a l s o r s m a l l g r o u p s , w h i c h a re u s u a l l y p l a n t e d 
fo r o r n a m e n t a t i o n . 

Such a t r e e s t ands b y t h e s ide o f t h e w a l k m i d w a y b e t w e e n m y h o m e 
and t h e I n d i a n a e x p e r i m e n t s t a t i o n , b e i n g s epa ra t ed f r o m a l l o the r s o f 
i t s k i n d b y n e a r l y a q u a r t e r o f a m i l e . D u r i n g t h e years 1884 a n d 1885 
th is t ree was r e g u l a r l y d e f o l i a t e d i n A u g u s t . I n 1886, d u r i n g t h e u sua l 
season, t h e c a t e r p i l l a r s m a d e t h e i r appea rance a n d b e g a n t h e i r w o r k , 
reaching v e r y nea r t h e i r f u l l g r o w t h , w h e n t h e r e was a s u d d e n cessa t ion 
o f a t t ack , a n d t h e d e p r e d a t o r s d i s a p p e a r e d f r o m t h e t r ee w i t h as ton
ish ing r a p i d i t y , l e a v i n g t h e f o l i a g e less t h a n h a l f ea ten . T h i s was a 
change o f a f f a i r s w i t h o u t a p r e c e d e n t . r 

A n e x a m i n a t i o n o f t h e g r o u n d a b o u t a n d b e n e a t h t h e t ree a t once 
gave a c lue t o t h e m y s t e r y , r e v e a l i n g a s t a t e o f a f f a i r s as i n t e r e s t i n g 
as unexpec ted . E v e r y w h e r e a m o n g t h e s h o r t grass a n d weeds w e r e 
ca te rp i l l a r s , some o f t h e m d e a d , o t h e r s d y i n g , w h i l e s t i l l o t h e r s were 
qu i te ac t ive , b u t a l l w e l l - n i g h c o v e r e d w i t h eggs o f a species o f 
Tachina F l y . T h e f l i e s w e r e p r e s e n t i n m y r i a d s , some o f t h e m w i n g 
i n g t h e i r w a y a b o u t , a f e w inches a b o v e t h e su r f ace o f t h e g r o u n d , 
and o thers p e r c h e d o n grass , weeds, etc. , a l l e v i d e n t l y w a t c h i n g f o r 

i ca te rp i l la rs , w h i l e t h e l a t t e r were as e v i d e n t l y h i d i n g f r o m t h e i r per
secutors, f o r n o sooner w o u l d one o f t h e m l eave i t s sec lus ion t h a n per
haps h a l f a dozen flies w o u l d g i v e chase, a n d b e g i n f a s t e n i n g t h e i r eggs 
to var ious p a r t s o f t h e b o d y , t h e v i c t i m w r i t h i n g , t w i s t i n g , a u d r o l l i n g 
i tsel f abou t i n t h e d u s t , i n f r a n t i c e f f o r t s t o escape. E v e n a f t e r g a i n i n g 
a place o f s e c u r i t y , u n d e r some l e a f o r p l a n t , o f t e n -soine p o r t i o n o f the 

; body w o u l d be l e f t exposed , a n d t h e a l r e a d y h a l f d e a d c a t e r p i l l a r w o u l d 
be again d r i v e n f o r t h f r o m i t s h i d i n g , l i k e a g o r e d o x . F o u r c a t e r p i l 
lars, f a i r examples o f t h e w h o l e l o t , were f o r w a r d e d t o t h e D e p a r t m e n t 
a t W a s h i n g t o n , a n d t o t h e i r bodies eggs were a t t a c h e d as f o l l o w s : N o . 
1,213; N o . 2, 115 ; N o . 3 , 1 3 1 ; N o . 4, 228. F r o m f i v e o the r s , c o l l e c t e d 
a t the same t i m e , we a f t e r w a r d s r e a r e d fifty-three a d u l t f l i e s . 

D u r i n g t h e yea r s 1887 a n d 1888, n o t a c a t e r p i l l a r was o b s e r v e d o n 
this t ree , t h o u g h o t h e r s i n t h e n e i g h b o r h o o d w e r e i n f e s t e d , b u t t h e 
present yea r (1889) t h e y r e t u r n e d a g a i n i n f u l l fo rce . I t w o u l d be i n 
teres t ing t o k n o w i f s i m i l a r a t t a c k s b y an a l l i e d T a c h i n i d u p o n t h e A r m y 
W o r m w e r e as l a s t i n g i n e f f e c t . — [ F . M . W e b s t e r , N o v e m b e r 28, 1889. 

SOME HITHERTO UNRECORDED ENEMIES OF RASPBERRIES AND 
BLACKBERRIES . 

Solenopsis fugax L a t r . — T h e s e m i n u t e a n t s w e r e o b s e r v e d i n g r e a t 
abundance d u r i n g J u l y , 1886, b u r r o w i n g i n t o t h e r i p e f r u i t o f t h e 
b lackber ry . T h e f o o d h a b i t s o f t h e species m u s t be e x c e e d i n g l y v a r i e d , 
as we h a v e f o u n d t h e m e x c a v a t i n g a n d d r a g g i n g a w a y t h e subs tance 
o f r ecen t ly p l a n t e d seed-corn, i n f e s t i n g dead c r i c k e t s , b u r r o w i n g i n t o 
the f a t t y p a r t s o f c u r e d hams , a n d i n a t t e n d a n c e u p o n a species o f 
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Dactylopius i n f e s t i n g t h e r o o t s o f r e d c love r , Trifolium pratense L . W e 
h a v e also f o u n d t h e m b u r r o w i n g i u r i p e app les . 

Limonius auripilis S a y . — W e h a v e obse rved t h e a d u l t f e e d i n g upon 
r i p e r a spber r i e s d u r i n g J u l y . 

Carpophilus brachypterus Say .—These beet les are somet imes qu i t e 
n u m e r o u s i n t h e f r u i t o f t h e r a s p b e r r y , e spec ia l ly i f i t be a l i t t l e over
r i p e . T h e i r s m a l l size, a n d t h e h a b i t o f s e c r e t i n g themselves i n the cav
i t y o f t h e b e r r y a b o u t t h e recep tac le , r ende r s t h e i r presence d i f f i c u l t to 
de tec t . 

lulus impressus S a y . — A b o u t t b e m i d d l e o f J u l y o f t h e present year 
(1888) a l a d y o f L a f a y e t t e p u r c h a s e d f r o m he r g roce r a q u a n t i t y o f black 
r a spbe r r i e s f o r p r e s e r v i n g . T h e case cons i s t ed o f 16 quar t -boxes , such as 
are u s u a l l y e m p l o y e d f o r h o l d i n g f r u i t . O n l o o k i n g t h e berr ies over, 
p r e p a r a t o r y t o c o o k i n g , she b e g a n t o find these w o r m s i n t e r m i n g l e d 
a m o n g a n d d e v o u r i n g t h e f r u i t . B y t h e t i m e a s m a l l p o r t i o n o f the 
s u p p l y h a d been in spec t ed , u p w a r d s o f fifty w o r m s h a d been f o u n d , and 
t h e f r u i t was d i sposed o f i n a w a y r a t h e r m o r e s u m m a r y t h a n t h a t of* 
p r e s e r v i n g . Samples o f b o t h f r u i t a n d w o r m s s u b m i t t e d t o me l e f t no 
d o u b t as t o e i t h e r t h e species o f lulus engaged , o r i t s appe t i t e f o r this 
k i n d o f f r u i t . W h e t h e r t h e w o r m s i n f e s t e d t h e f r u i t i n t h e field, or 
w h e t h e r t h e case was l e f t o n t h e g r o u n d a n d . they m a d e t h e i r w a y into 
t h e boxes , I was n o t ab le t o l e a r n , b u t t h e l a t t e r appears more probable* 

Gosmopepla camifex F a b . — T h i s was r e p o r t e d t o me f r o m L i v i n g s t o n 
C o u n t y , N e w Y o r k , as i n j u r i n g t h e f o l i a g e o f t h e b l a c k r a spbe r ry . See 
I N S E C T L I F E , v o l . 1 , p . 1 5 7 . — [ F . M . W e b s t e r , N o v e m b e r 30 ,1889. 

NEBRASKA INSECTS. 

We have just received from Prof. Lawrence Bruner his report to the 
N e b r a s k a S ta te B o a r d o f A g r i c u l t u r e f o r 1888. -He cons iders a number 
o f i n j u r i o u s species, i n c l u d i n g t h e C h i n c h B u g , t h e C o r n W o r m , the Box-
e lde r P lan t - louse , t h e G r e e n - s t r i p e d M a p l e - w o r m , t h e W i l l o w Cimbex, 
t h e A p p l e - t r e e F lea-bee t le , t h e A p p l e T w i g - b o r e r , t h e C o r n Root -worm, 
t h e A r m y W o r m , C u t W o r m s , t h e B o x - e l d e r B u g , t h e I m b r i c a t e d Snout-
beet le , t h e S c u l p t u r e d C o r n S p h e n o p h o r u s , T r e e C r i c k e t s , a new enemy 
t o t h e Co lo r ado Po ta to -bee t l e , O x W a r b l e s , P l u m C u r c u l i o , Codl ing 
M o t h , S t r a w b e r r y W o r m s . T h e r e p o r t i s m a i n l y c o m p i l e d , b u t con
t a i n s some a c c o u n t o f t h e a u t h o r ' s p e r s o n a l o b s e r v a t i o n s i n Nebraska 
o f t h e species m e n t i o n e d . A m o n g these we m a y n o t e t h a t t h e A r m y 
W o r m i s here r e c o r d e d i n i n j u r i o u s n u m b e r s f o r t h e f i r s t t i m e in Ne
b ra ska . T h e d a m a g e b y t h e I m b r i c a t e d Snou t -bee t l e t o y o u n g corn is 
also o f i n t e r e s t , w h i l e t h e i l l u s t r a t e d a r t i c l e o n t h e Box-e lde r Plant-
louse i s new . U n d e r t h e a r t i c l e u p o n t h e P l u m C u r c u l i o h e mentions 
finding a species o f Coccotorus, w h i c h h e proposes t o n a m e hirsutus, feed
i n g u p o n t h e S a n d C h e r r y , i n C u m i n g C o u n t y . T h i s w e have since 
l e a r n e d is t h e t r u e Coccotorus scutellaris o f L e c o n t e (see n o t e i n iNSfeOT 
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L I F E , V o l . I , p . 89) w h i c h , b y t h e w a y , was o r i g i n a l l y f o u n d u p o n t h i s 
same p l a n t . C a r e f u l c o m p a r i s o n o f spec imens ,moreover , shows t h a t t h e 
common P l u m G o u g e r (Anthonomus prunicida W a l s h ) i s u n q u e s t i o n 
ably a g o o d species, as s u c h go , a n d n o t a s y n o n y m o f scutellaris as h a s 
been supposed o f l a t e yea r s . W e i l l u s t r a t e b o t h species a t F i g s . 55 
and 56. 

FIG. 55.—Coccotorus Scutellaria— FIG. 5G.—Coccotorus prunicida ; a, plum-stone showing 
enlarged (original). exit-hole of larva; b, adult; c, side view of head of 

adult—enlarged (original). 
• 

A PODURID W H I C H DESTROYS T H E RED RUST OF W H E A T . 

In stadying the insect enemies of our cereals during tbe last five years 
we have r e p e a t e d l y come i n c o n t a c t w i t h a s m a l l , r o b u s t species o f Smyn-
thur'us—species u n d e t e r m i n e d — b o t h i n t h e field a n d i n b r e e d i n g cages. 

F r o m t h e f a c t t h a t w e h a v e seve ra l t i m e s r e a r e d t h e species i n cages 
conta in ing o n l y g r o w i n g g r a i n a n d insec t s p r e y i n g t h e r e o n , a n d w e r e n o t 
able t o de tec t t h e m d e s t r o y i n g e i t h e r one o f these, w e h a v e been per
plexed t o u n d e r s t a n d f r o m w h a t source these l i t t l e N e u r o p t e r s o b t a i n e d 
their subsis tence. D u r i n g t h e p r e sen t yea r , h o w e v e r , w e h a v e t w i c e 
found i n d i v i d u a l s f e e d i n g u p o n t h e U r e d o spores o f t h e c o m m o n whea t -
rust, Puccinia rubigovera, i n b o t h ins tances o n w h e a t g r o w i n g i n tbe field 
and a t a t i m e w h e n t h e r u s t was first m a k i n g i t s appearance o n t h e 
leaves. 

W h i l e these o b s e r v a t i o n s c l ea r a w a y some o f t h e o b s c u r i t y s u r r o u n d 
ing the f o o d h a b i t s o f these insec ts , t h e i r economic i m p o r t a n c e is as u n 
certain as b e f o r e . W e are f r e e t o suppose t h a t a l l r u s t spores ea ten b y 
these insects a re d e s t r o y e d , a n d t o t h i s e x t e n t t h e y are bene fac to r s . 
B u t t h e i r bodies b e i n g c o v e r e d w i t h s h o r t b r i s t l e s , a n d b e i n g such gor
mandizers i n t h e i r m e t h o d o f f e e d i n g , w i t h e v e r y r epas t t h e y m a n a g e 
to get g rea t n u m b e r s o f spores c a u g h t a m o n g t h e b r i s t l e s on t h e i r bodies , 
and these spores, i t i s f a i r t o suppose, a re c a r r i e d a w a y a n d p r o b a b l y 
become d e t a c h e d one t i m e a n d a n o t h e r , m o r e o r less o f t h e m b e i n g l e f t 
on p l an t s n o t p r e v i o u s l y a f f e c t e d b y r u s t . E a r l y i n t h e f a l l , w h e n r u s t 
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i s o n l y c o m m e n c i n g t o appea r o n t h e y o u n g w h e a t , these Smynthurus 
m i g h t d e s t r o y m a n y spores, b u t w e h a v e obse rved t h e m e n o u g h t o leave 
n o d o u b t t h a t t h e y m a y t r a n s f e r spores f r o m one p l a n t t o ano ther i n the 
m a n n e r i n d i c a t e d . — [ F . M . W e b s t e r , N o v e m b e r 3 0 , 1 8 8 9 . 

INSECTICIDE LITIGATION. 

W e n o t i c e i n The San Francisco Morning Gall o f N o v e m b e r 22 a state
m e n t t o t h e e f f ec t t h a t a s u i t has been commenced i n t h e super io r court , 
b y J o h n S. F i n c h , o w n e r o f a r a n c h a t H a y w a r d ' s , A l a m e d a County , 
a g a i n s t t h e O n g e r t h G r a f t i n g C o m p o u n d C o m p a n y , t o recover $16,500 
f o r losses sus ta ined b y reason o f t h e a p p l i c a t i o n o f t h e defendant ' s l iquid* 
c o m p o u n d t o 106 f r u i t t rees i n o r d e r t o d e s t r o y v e r m i n a n d fungo id 
g r o w t h s , w h e r e b y t h e t rees w e r e i n j u r e d a n d k i l l e d . T h e compound 
cos t M r . F i n c h $10. W i t h o u t a n y k n o w l e d g e o f t h e m e r i t s o f t h i s par- • 
t i c u l a r case w e w o u l d s t a te t h a t we*are g l a d t o see t h e m a t t e r b rough t 
co t r i a l i n o r d e r t h a t t h e r e s p o n s i b i l i t i e s o f t h e p r o p r i e t o r s o f patent 
insec t i c ides m a y be l e g a l l y d e f i n e d . 

NORTH EUROPEAN DRAGON F L I E S . 

W e h a v e j u s t r e ce ived f r o m D r . F i l i p T r y b o m a s h o r t paper , en t i t led 
u T r o l l s l a n d o r ( O d o n a t e r ) I n s a m l a d e u n d e r S v e n s k a E x p e d i t i o n e m t i l l 
J e n i s e i 1876," i n w h i c h he descr ibes e i g h t species o f D r a g o n F l ies col
l e c t ed m a i n l y i n N o r t h S w e d e n , a n d some as f a r n o r t h as 6 9 ° 25' . Four 
o f t h e species are n e w . 

A CORRECTION. i 

Pro fe s so r F o r b e s ca l l s o u r a t t e n t i o n t o t h e f a c t t h a t p a r a g r a p h 6, on 
. page 182, o f t h e D e c e m b e r n u m b e r o f I N S E C T L I F E , s h o u l d r ead a's fol 

l o w s : 

Mr. Forbes expressed himself as of the opinion that, f rom our present'knowledge 
of the use of the arsenites as insecticides, they caw not be recommended for use on 
the peach. 

A PARASITE OF T H E M E D I T E R R A N E A N FLOUR-MOTH. 

O n page 170 o f t h e l a s t n u m b e r o f I N S E C T L I F E i n o u r a r t i c l e upon 
t h i s d e s t r u c t i v e g r a i n pes t w e m e n t i o n e d t h e f a c t t h a t a s m a l l Ichneumon 
F l y d e s t r o y e d t h i s i n sec t i n t h e warehouses i n the . eas t e n d o f London 
i n the s u m m e r o f 1887. A t t h e t i m e o f w r i t i n g t h i s a r t i c l e w e w r o t e to 
M r . J . B . B r i d g m a n , o f N o r w i c h , E n g l a n d , t o a s ce r t a i n w h e t h e r he knew 
o f t h i s pa ras i t e , a n d h a v e j u s t r e c e i v e d a r e p l y i n w h i c h h e states tha t 
a l t h o u g h he was n o t f a m i l i a r w i t h t h i s i n s t a n c e h e has s ince received 
spec imens o f Ghremylus rubiginosus r e a r e d f r o m FJphestia kuhniella. 

EFFECTS OF T H E OPEN WINTER. 

T w o i n t e r e s t i n g e f fec t s o f t h e m i l d w e a t h e r w h i c h w e h a v e been having 
h a v e been b r o u g h t t o o u r a t t e n t i o n r e c e n t l y . D e c e m b e r 20 M r . G . A . 
F r i e r s o n , o f F r i e r s o n ' s M i l l , L a . , sen t us spec imens o f t h e T u r k e y Gnat 
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Simulium meridionale), w h i c h h a d i s sued a n d w e r e flying a r o u n d a t t h a t 
date. J a n u a r y 4 he sen t us o t h e r spec imens o f t h e B u f f a l o G n a t (S. 
pecuarum). J a n u a r y 6 M r . P . P . T u r n e r , o f t h i s c i t y , b r o u g h t us a l i v i n g 
imago o f t h e F a l l W e b - w o r m (Hyphantria cunea), w h i c h h a d r e c e n t l y 
issued f r o m t h e cocoon. I f t h i s p r e m a t u r e i s s u i n g o f t h e l a t t e r species 
is a t a l l gene ra l a n d we h a v e subsequen t severe w e a t h e r t h e shade trees 
of W a s h i n g t o n w i l l n o t , i n a l l p r o b a b i l i t y , s u f f e r t h e c o m i n g s u m m e r 
f r o m W e b - w o r m s a t leas t . 

HONEY BEES AND AESENICALS USED AS SPRAYS. 

Mr. H. O. Kruschke, of Juneau County, Wisconsin, in the American 
Garden f o r J a n u a r y , 1890, p . 57, w a r n s p r o s p e c t i v e sp raye r s t h a t t h e 
first man c a u g h t a p p l y i n g arsenic t o t rees i n f u l l b l o o m w i l l be prose
cuted—reasoning t h a t t h e s p r a y i n g o f s u c h t rees w i l l r e s u l t i n t h e stor
age b y the bees o f po i soned honey , t h e c o n s u m p t i o n o f w h i c h w i l l be 
dangerous. I n V o l . I I , p . 84, o f I N S E C T L I F E , t h e e f f e c t o f a r s en i ca l 
insecticides o n t h e honey-bee i s b r i e f l y d iscussed, a n d a w e l l - a u t h e n t i 
cated case is g i v e n w h i c h seems t o s h o w t h a t s u c h s p r a y i n g is n o t at
tended w i t h i l l r e su l t s e i t h e r t o t h e bees o r t h e honey . T h e p r e v a i l i n g 
belief i s , however , t h e o t h e r w a y , a n d cases are o n r e c o r d w h e r e ser ious 
destruct ion o f bees has r e s u l t e d f r o m s p r a y i n g . I n t h e case o f t h e 
Apple , p a r t i c u l a r l y , t h e a p p l i c a t i o n s h o u l d n o t be m a d e u n t i l t h e b l o o m 
has begun to f a l l , w h e n n o i n j u r y w i l l be l i k e l y t o r e s u l t . I t was be
cause o f t h e p o s s i b i l i t y o f d a n g e r t h a t i n t h e b e g i n n i n g w e were v e r y 
slow to r e c o m m e n d t h e who lesa le s p r a y i n g o f o r c h a r d s w i t h t h e arseni 
cal m ix tu re s , b u t expe r i ence has s h o w n here , as i n o t h e r cases, j u d i c i o u s 
and -cautious use i s a t t e n d e d o n l y w i t h b e n e f i t , a n d t h a t t h e poss ib le 
harm is r e d u c e d t o s u c h a m i n i m u m as t o a l m o s t j u s t i f y i t s b e i n g l e f t 
out o f cons ide ra t i on . 

ENTOMOLOGICAL SOCIETY OF WASHINGTON. 

December 5,1889. (Fifty-seventh regular meeting.)—The corresponding secretary 
reported additions to the l ibrary. 

Professor Riley presented a communication on the ovipositors of Diptera in which 
he reviewed the general subject of piercing ovipositors in the different orders of in
sects, stating that in the order Diptera they were very rare, and calling attention to the 
fact that in Trypeta and some allied forms the ovipositor is capable of piercing, and 
that in Trypetapomonella and in T. lugens he had found them to be readily capable of 
piercing the skins of apples and oranges respectively. 

Professor Riley also presented a note upou the genus Lestophonus, showing that 
careful studies which he had made indicated that Mr. Skuse, of Australia, is correct 
in considering L. monophlcebi and L. icerya: as distinct species, and not identical as 
supposed by Dr. Wil l is ton. 

Professor Riley fur ther presented a note on dipterous insects passed from the rectum 
of man, reviewing the older instances, and mentioned particularly the sending of 
Erktalis dimidiatm in the larva state by Dr. J . W. Compton, of Evansville, Ind. , who 
stated that they were passed from the bowels of a young woman. He also mentioned 

15035—Kos . 7 a n d 8 5 
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the recent sending of larvae of Eristalis tenax by Dr. J. A. Lintner, to whom they had 
been sent as having been found under similar circumstances. 

Mr. Ashmead read a paper on the Chalcid genus Halidea, in which he announced 
the finding in this country for the first time of a species of this genus, which super
ficially resembles Eupelmus, but is distinguished by the dilated posterior tibiae and 
tarsi. The American specimen was captured by Mr. Schwarz at Harper's Ferry, aud 
the species is named by Mr. Ashmead Halidea schivarzii. 

Mr. Howard read a paper on the Hymeuopterous parasites of Ocneria dispar, which 
is incorporated in the article on the Gipsy Moth in this number of INSECT L I F E . 

Mr. Townsend presented a communication entitled " Further note on Dissosteira 
Carolina," referring to his previous article iu the Canadian En tomologist for September, 
1884, on the peculiar aerial performances of this locust, and giving the results of ob
servations during 1885 and 1886 



V o l . I I , N o . 9 . ] I N S E C T L I F E . [ M a r c h , 1 8 9 0 . 

S P E C I A L NOTES. 

Professor Atkinson's Bulletin on Nematode Root-galls.—We have recently 
received B u l l e t i n N o . 9, n e w series (Science C o n t r i b u t i o n s , V o l . I , N o . 1) , 
of the A l a b a m a A g r i c u l t u r a l E x p e r i m e n t S t a t i o n . I t cons is t s o f " A 
pre l iminary B e p o r t o n t h e L i f e - h i s t o r y a n d M e t a m o r p h o s e s o f a B o o t - g a l l 
Nematode ,Heterodera radicicola ( G r a e f ) M u l l . , a n d t h e i n j u r i e s p r o d u c e d 
by i t on t h e r o o t s o f v a r i o u s p l a n t s . " I t w i l l be seen t h a t t h e a r t i c l e 
deals w i t h t h e s u b j e c t o f B u l l e t i n N o . 20 o f t h i s D i v i s i o n , p r e p a r e d b y 
Dr . Nea l . O w i n g t o t h e f a c t , s t a t e d i n t h e p r e f a c e t o B u l l e t i n N o . 20 , 
that D r . N e a l h a d n o t access t o t h e l i t e r a t u r e o f t h e sub j ec t , t h e inves 
t iga t ion conduc ted b y h i m a i m e d a t t h e d i s c o v e r y o f p r a c t i c a l r emed ies 
rather t h a n sc i en t i f i c a c c u r a c y . 

t The a r t i c l e o f P r o f e s s o r A t k i n s o n s u p p l e m e n t s D r . Nea l ' s w o r k b y 
g iv ing a c a r e f u l a n d accu ra t e a c c o u n t o f t h e l i f e - h i s t o r y a n d h a b i t s o f 
these w o r m s ; a n d as t h e a u t h o r is e v i d e n t l y t h o r o u g h l y f a m i l i a r w i t h 
the European w r i t i n g s o n N e m a t o d e s , l i t t l e i s l e f t t o be des i r ed i n t h i s 
direction. 
\ The species i s r e f e r r e d w i t h l i t t l e d o u b t t o Heterodera radicicola M u l l . , 
which occurs c o m m o n l y i n c e n t r a l E u r o p e i n c o n n e c t i o n w i t h a scarce ly 
dist inct species H. schachtii S c h m . T h e genus Heterodera i s s h o w n t o 
be wor ld -wide i n d i s t r i b u t i o n . I n a d d i t i o n t o t h e species m e n t i o n e d , 
one is f o u n d i n J a v a i n r o o t s o f suga r - cane : * i n B r a z i l i n r o o t s o f t h e 
coffee-tree, a n d one i s a lso r e c o r d e d f r o m S c o t l a n d — a l l o f w h i c h a re 
scarcely d i s t i n g u i s h a b l e f r o m H. radicicola. T h e s t r u c t u r e a n d h i s to 
logical charac te r i s t i c s o f diseased r o o t s o f v a r i o u s p l a n t s are d iscussed. 
The disease o f po t a toes k n o w n as t h e " po ta to - scab , " t h e e a r l y s tages 
of wh ich are ve ry , l i k e t h e N e m a t o d e ga l l s o n t h e p o t a t o t u b e r s , t h e 
" c l u b - f o o t " o f cabbage , a n d t h e f u n c t i o n a l t ube rc l e s on t b e roo t s o f 
Leguminosese, w h i c h h a v e been s h o w n t o be o f use t o t h e p l a n t s i n t h e 
acquisit ion o f n i t r o g e n , are c a r e f u l l y d i s t i n g u i s h e d f r o m t h e q u i t e s i m 
ilar root -gal ls o n these p l a n t s r e s u l t i n g f r o m N e m a t o d e a t t a c k . 

* See note on page 85 of the present volume. 
263 
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N o e x p e r i m e n t s were m a d e l o o k i n g t o c h e c k i n g t h e i n j u r i e s o f th is 
N e m a t o d e , a n d t h e v a r i o u s r e c o m m e n d a t i o n s m a d e a re i n genera l those 
a l r e a d y g i v e n b y D r . N e a l . T h e y cons i s t i n t h e use o f va r ious a lka l ine 
f e r t i l i z e r s , c lean c u l t u r e , a n d s t e r i l i z a t i o n o f t h e so i l b y a sys tem o f ro
t a t i o n w h i c h i n t r o d u c e s c rops n o t s u b j e c t t o t h e i r a t t a c k s . A German 
m e t h o d i s g i v e n o f t r a p p i n g t h e w o r m s w i t h ca t ch p l a n t s ( " Fangen-
p f l a n z e n " ) , w h i c h are d u g u p a n d d e s t r o y e d a f t e r b e c o m i n g in fe s t ed and 
be fo r e t h e w o r m s h a v e escaped. 

I n t h e v i c i n i t y of A u b u r n , A l a . , some 36 species o f p l a n t s were found 
t o be a f f e c t e d w i t h N e m a t o d e r o o t - g a l l s . A l i s t o f t h e w o r k s consulted, 
36 i n n u m b e r , i s g i v e n , m o s t o f w h i c h a re E u r o p e a n . T h e t e x t is ad
m i r a b l y s u p p l e m e n t e d w i t h s i x p l a t e s s h o w i n g a f f e c t e d roo t s , en t i re and 
i n sec t ion , a n d t h e N e m a t o d e i n i t s v a r i o u s stages. 

Economic Entomology i n I n d i a . — W e are g l a d t o see t h a t t h e h i g h stand
a r d i n a u g u r a t e d i n N o . 1 o f t h e " N o t e s o n I n d i a n E n t o m o l o g y , " edito
r i a l l y n o t i c e d i n these pages a s h o r t t i m e ago , i s m a i n t a i n e d i n No* 2, 
w h i c h has j u s t been p u b l i s h e d b y t h e t r u s t ee s o f t h e I n d i a n Museum, 
C a l c u t t a . • 

M r . E . C. Cotes c o n t r i b u t e s a t r a n s l a t i o n o f a n u n p u b l i s h e d paper by 
t h e l a t e D r . E . B e c k e r o n Trycolypa bombycis, a n e w T a c h i n i d f l y , para
s i t i c o n I n d i a n s i l k - w o r m s (Bombyoc fortunatus a n d Attacus ricini), and 
figures l a r v a , p u p a r i u m , a n d i m a g o . 

H e f o l l o w s w i t h o r i g i n a l no tes o n t w o g i r d l i n g beetles, CcelosterntM 
scabrata a n d Neocerambyx holosericeus. „ T h e f o r m e r ( a l l i e d to Onciderem 
eingulatus Say ) a f f e c t S a l s a p l i n g s ; w h i l e Plocederus pedestris is found 
b o r i n g i n S a l a n d J u n g h a m , a n d i t s l a r v a f o r m s a calcareous egg-like 
case i n w h i c h t o p u p a t e . A c h r y s o m e l i d bee t le , Aulacophora abdomir 
nalis G . a n d H . , i s d e s t r u c t i v e t o Cucurbitacece—similar t o some o f our 
Diabroticas w h i c h also a t t a c k t h e S q u a s h f a m i l y . 

Papilio erithonius C r a m e r p roduces a c a t e r p i l l a r i n appearance l ike 
o u r o r a n g e d o g , Papilio cresphontes, a n d l i k e i t i s d e s t r u c t i v e t o the 
O r a n g e . H e s a y s : 

I n sending them Mr. Gollan notices that the insect does much damage to young 
budded oranges, not a plant of which could be raised i f boys were not kept to pick 
off the caterpillars. 

A c u t - w o r m , Agrotis suffusa (?), o f t e n does c o n s i d e r a b l e i n j u r y to the 
y o u n g o p i u m p o p p y , w h i l e o u r w e l l - k n o w n B o l l W o r m , Heliothis armigera, 
i s a n e s t a b l i s h e d p e s t o f t h e p l a n t . M r . Co tes says i t was descr ibed by 
M r . J o h n Sco t t , i n h i s o p i u m r e p o r t , as Mamestra papaverorum. 

A b r i e f n o t e i s g i v e n o n Gecidomyia oryzce, a f l y a l l i e d t o o u r "Hes
s i a n - f l y , " l i k e l y t o become a ser ious pes t t o t h e r i c e p l a n t . 

A r t i c l e X I t r e a t s o f I n s e c t i c i d e s , a n d e x t r a c t s f r o m some experiments 
w i t h L o n d o n p u r p l e , m a d e b y M r . G a l l a n , s u p e r i n t e n d e n t o f the Gov-
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ernment B o t a n i c a l G a r d e n s , a re g i v e n . I t p r o v e d u n s u c c e s s f u l w i t h a 
beetle o n c u c u m b e r s , b u t a c o m p l e t e success i n d e s t r o y i n g a l e a f - h o p p e r , 
Idiocerus sp., o n m a n g o t rees a n d a c a t e r p i l l a r o n y o u n g o r a n g e t r ees . 
W e are p leased t o see t h a t t h e kerosene e m u l s i o n , w h i c h w e h a v e so 
s t rongly r e c o m m e n d e d f o r t h e p u r p o s e , has been t r i e d o n t h e cof fee sca le , 
Lecaniumviride, a n d p r o v e d e m i n e n t l y success fu l . M r . Cotes s a y s : 

From Mr. E. H . Morris's experiments, carried out last year i n the Nilgiris , there 
seemed every probability that kerosene emulsion could be effectively employed 
against the pest, and information has now been received of its having been success
fully used i n Ceylon over a sufficiently large area to test its practical applicabili ty. 

Several pages a re t h e n d e v o t e d t o t h e l i f e h i s t o r i e s o f scale i n s e c t s 
found on coffee, Lecanium viride, L. coffece, a n d L. nigrum. 

The p u b l i c a t i o n t e r m i n a t e s w i t h a f e w no t e s o n R h y n c h o t a b y M r . E . 
T. A t k i n s o n . 

Mr. Tryon's Repor t o n the Insec t and Fungus Pests o f Queensland.—We 
have j a s t r ece ived f r o m t h e U n d e r S e c r e t a r y f o r A g r i c u l t u r e o f Queens
land, A u s t r a l i a , a v a l u a b l e a d d i t i o n t o t h e k n o w l e d g e o f economic en to 
mology a n d b o t a n y o f t h a t r e g i o n i n a " B e p o r t on I n s e c t a n d F u n g u s 
Pests, N o . 1 (1889) b y H e n r y T r y o n , A s s i s t a n t C u r a t o r o f t h e Queens
land Museum." T h e w o r k i s a p a m p h l e t o f 238 pages, a n d i s i l l u s t r a t e d 
wi th 4 p la tes s h o w i n g s p r a y i n g a p p a r a t u s . I t i s t o be r e g r e t t e d t h a t 
no i l l u s t r a t ions are g i v e n o f t h e pes t s t r e a t e d o f , a n d also t h a t t h e w o r k 
lacks a good i n d e x . I t i s c a r e f u l l y w r i t t e n , h o w e v e r , a n d t h e m a t t e r i s 

^excellently c l a s s i f i ed a n d a r r a n g e d so t h a t i t w i l l be a p r a c t i c a l h a n d 
book o f t h e sub jec t s e m b r a c e d , f o r o r c h a r d i s t s a n d f r u i t - g r o w e r s as w e l l 
as w o r k i n g e n t o m o l o g i s t s . 

The a u t h o r first t r e a t s t h e s u b j e c t i n a g e n e r a l w a y — d i s c u s s i n g t h e 
relation o f so i l , s t a t e o f c u l t i v a t i o n a n d d r a i n a g e t o t h e increase o f i n 
sect and f u n g u s p e s t s ; t h e i n t r o d u c t i o n a n d d i s s e m i n a t i o n o f pes ts , a n d 
the necessity o f d i s c r i m i n a t i n g b e t w e e n f r i e n d s a n d foes a m o n g insec t s , 

toge ther w i t h t h e p r o t e c t i o n o f i n s e c t i v o r o u s b i r d s , o f w h i c h a l i s t i s 
given i n an a p p e n d i x . 

A classif ied l i s t o f t h e f r u i t s a n d c u l t i v a t e d p l a n t s o f t h e T o o w o o m b a 
dis t r ic t f o l l o w s w i t h a s t a t e m e n t i n c o n n e c t i o n w i t h each p l a n t o f t h e 
pr incipal insects a n d f u n g i i n f e s t i n g i t . E a c h p l a n t i s a f t e r w a r d t a k e n 
up i n order a n d i t s v a r i o u s pes ts d iscussed a t m o r e l e n g t h . 

Two appendices are a d d e d , one r e l a t i n g t o i n sec t i c i de a p p a r a t u s i n 
which the R i l e y Nozz l e t o g e t h e r w i t h c e r t a i n c o m p o u n d f o r m s is d e s c r i b e d 
and figured, a n d t h e o t h e r b e i n g t h e l i s t o f b i r d s a l r e a d y r e f e r r e d t o . 
The au tho r d i s p l a y s a t h o r o u g h f a m i l i a r i t y w i t h t h e w r i t i n g s o f A m e r i 
can and E u r o p e a n e n t o m o l o g i s t s , a n d i n t h e d i scuss ion o f m a n y o f t h e 
cosmopolitan i n sec t pes ts , o r those t h a t a re r a p i d l y b e c o m i n g so, he h a s 
quoted l a r g e l y f r o m t h e sources n a m e d . T h e s i m i l a r i t y o f t h e i n s e c t 
pests o f t h e T o o w o o m b a d i s t r i c t w i t h those o f A m e r i c a a n d E u r o p e 
enables h i m f r e q u e n t l y t o use t h e w r i t i n g s r e l a t i n g t o t h e c lose ly a l l i e d 



2 6 6 

species of older countries. Much of the matter is, however, new, and 
i n d i c a t e s cons ide rab le o r i g i n a l i n v e s t i g a t i o n o n t h e p a r t o f t h e author . 

I n t h i s c o n n e c t i o n w e w i l l c a l l a t t e n t i o n t o t h e v e r y f u l l account o f the 
F r u i t - f l y , Tephritis sp., a n insec t c lose ly a l l i e d a n d o f s i m i l a r hab i t s to 
o u r Trypeta pomonella, b u t m u c h m o r e i n j u r i o u s a n d a p p a r e n t l y the most 
se r ious f r u i t pes t o f t h e d i s t r i c t . I t i n f e s t s n o t o n l y t h e A p p l e a n d al l ied 
f r u i t s b u t also t h e v a r i o u s s tone a n d c i t r u s f r u i t s . 

I n c o n n e c t i o n w i t h t h e e x c e l l e n t a c c o u n t o f t h e C o t t o n y Cushion. 
scale, a r ecogn izab le d e s c r i p t i o n w i t h o u t name is g i v e n o f a hymenop* 
t e rous pa ra s i t e . T h i s i s t h e first p u b l i s h e d re fe rence t o a hymenopter-
ous p a r a s i t e o f I c e r y a i n A u s t r a l i a , a n d w e h a v e n o d i f f i c u l t y i n con-
n e c t i n g t h e d e s c r i p t i o n w i t h a species r e c e n t l y sen t us b y M r . C r a w f o r d 
a n d w h i c h w e desc r ibed i n t h e l a s t n u m b e r o f I N S E C T L I F E as Ophelosia 

<crawfordi. 
These a n d o t h e r i n t e r e s t i n g f ea tu r e s o f t h e w o r k w h i c h m i g h t be 

p o i n t e d o u t w i l l g i v e i t a v a l u e t o a l l engaged i n e n t o m o l o g i c a l w o r k . 

SOME I N S E C T PESTS OF T H E H O U S E H O L D . 

C. V. EILEY. 

[Continued from page 215.] 

!V.—COCKROACHES. * 

FIG. 57.—The Croton Bug or German Cockroach (Phyllodromia germanica): a, first stage; 6, second 
stage; c, third stage; d, fourth stage; e, adult;/, adult female with egg-case; g, egg-c ~ 
larged; h, adult with wings spread—all natural size except g. (After Eiley.) 

The cockroaches which commonly annoy the American housekeepei 
c o m p r i s e t h r e e species, one o n l y o f w h i c h i s i n d i g e n o u s , a n d th i s the 
leas t h a r m f u l o f t h e t h r e e . I t i s t h e " r o a c h " o r " b l ack -bee t l e " o f New 
E n g l a n d , a n d is k n o w n t o science as Periplaneta americana. I t measure! 
f r o m a n i n c h a n d a q u a r t e r t o a n i n c h a n d t h r e e - q u a r t e r s i n l e n g t h . I t ' 
t h o r a x i s y e l l o w i s h w i t h b r o w n m o t t l i n g s a n d i t s antennae are excep 
t i o n a l l y l o n g , r e a c h i n g c o n s i d e r a b l y b e y o n d t h e t i p s o f t h e closed wings 

* Reprinted substantially f rom Good Housekeeping, June 8, 1889. 
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w h i c h themse lves are l o n g a n d p o w e r f u l a n d , w h e n c losed, r each b e y o n d 
the t i p o f t h e a b d o m e n . T h e species f l i e s f r e e l y i n t h e open a i r , b u t 
when i t has once become c o m f o r t a b l y d o m i c i l e d i n a k i t c h e n o r o t h e r 
f avo rab l e l o c a t i o n i t s h o w s l i t t l e d i s p o s i t i o n t o use t h e w i n g s , a n d , 
whenever s u p r i s e d i n i t s n o c t u r n a l f o r a g i n g b y s u d d e n l i g h t o f gas o r 
candle, i s c o n t e n t t o s c r a m b l e a w a y o n f o o t — f r i g h t e n e d i t s e l f , y e t t oo 
o f t en f r i g h t e n i n g t h e o v e r t i m i d a n d n e r v o u s . 

The o t h e r t w o species h a v e been i n t r o d u c e d i n t o t h i s c o u n t r y f r o m 
Europe, a n d i n d e e d h a v e been c a r r i e d a l l o v e r t h e w o r l d i n sh ips , i n 
which t h e y p a r t i c u l a r l y t h r i v e , r e n d e r i n g even l a r g e vessels on l o n g 
t rop ica l j o u r n e y s a l m o s t u n i n h a b i t a b l e t o f a s t i d i o u s persons . T h i s i s 
p a r t i c u l a r l y t r u e o f t h e l a r g e r o f t h e t w o , w h i c h is c o m m o n l y c a l l e d " t h e 
Or i en t a l c o c k r o a c h " (Periplaneta orientalis). T h i s species i s n e a r l y 
black i n co lor , a n d is n o t so l a r g e as t h e A m e r i c a n r o a c h , s e ldom reach
i n g an i n c h i n l e n g t h . I t s w i n g s are a lso m u c h sho r t e r , n o t q u i t e reach
ing to t h e t i p o f t h e a b d o m e n . I t s u n i f o r m , v e r y d a r k m a h o g a n y co lor , 
is u n m o t t l e d w i t h y e l l o w a n d i t s antennae a re r e l a t i v e l y s h o r t e r t h a n 
i n the f o r m e r species. I t f l i e s w e l l , b u t n o t so s t r o n g l y as americana. 
I t swarms i n e n o r m o u s n u m b e r s i n t h e h o l d s o f vessels, i n basemen t 
jkitchens, a n d i n a l l d i r t y , d a m p places t h e w o r l d ove r , a n d is t h e m o s t 
noisome a n d t h o r o u g h l y d i s a g r e e b l e o f a l l o u r h o u s e h o l d pests . A 
vis i t a t n i g h t f a l l t o a b a d l y i n f e s t e d r o o m is b y no means a p l e a s a n t 
experience, even t o those n o t t r o u b l e d w i t h de l i c a t e ne rves . 

The t h i r d species i s p o p u l a r l y k n o w n a l l o v e r t h e c o u n t r y as t h e 
" C r o t o n b u g , " a l t h o u g h m o r e p r o p e r l y i t m i g h t be c a l l e d t h e " G e r m a n 
cockroach," f o r i t s s c i e n t i f i c n a m e i s Phyllodromia germanica. I t i s also 
a European species a n d de r ive s i t s c o m m o n n a m e f r o m t h e f a c t t h a t 
i ts first appearance i n f o r c e i n t h i s c o u n t r y w a s s y n c h r o n o u s w i t h t h e 
comple t ion o f t h e C r o t o n s y s t e m o f w a t e r - w o r k s i n N e w Y o r k C i t y . I t 
had i n a l l p r o b a b i l i t y been b r o u g h t o v e r m a n y yea r s be fo re , b u t h a d 
remained c o m p a r a t i v e l y u n n o t i c e d u n t i l t h e e x t e n s i o n o f t h e wa te r -

| works , w i t h t h e i r n u m e r o u s p ipes i n a l l res idences a n d p laces o f bus i 
ness, encouraged r a p i d sp r ead a n d m u l t i p l i c a t i o n ; f o r t h i s species is 
more f o n d o f w a t e r t h a n t h e o t h e r t w o m e n t i o n e d , a n d is o f t e n c a r r i e d 
by pressure t h r o u g h w a t e r - p i p e s w i t h o u t i n j u r y . 

The C r o t o n b u g i s t h e m o s t p r o m i n e n t c o c k r o a c h i n A m e r i c a t o -day , 
and r e a l l y does t h e m o s t d a m a g e . I t i s e n o r m o u s l y f e c u n d , a n d i t s 
small size enables i t t o h i d e a n d b r e e d i n c r a c k s i n t o w h i c h t h e O r i e n 
t a l or A m e r i c a n roaches c o u l d h a r d l y p u s h t h e i r f r o n t f ee t . W h e n f u l l -
g r o w n i t neve r exceeds five-eighths o f a n i n c h f r o m t h e f r o n t o f t h e 
head t o t h e t i p o f t h e c losed w i n g s , a n d i t i s m u c h l i g h t e r i n co lo r t h a n 
either o f t h e o thers^ I t s c o l o r v a r i e s c o n s i d e r a b l y , b u t i t is u s u a l l y o f a 
very l i g h t b r o w n w i t h t w o d a r k e r l o n g i t u d i n a l s t r i pes o n t h e t h o r a x . 

I t is t h i s species w h i c h I h a v e chosen t o figure i n d e t a i l o n account o f 
i t s greater a b u n d a n c e a n d p o w e r s o f d e s t r u c t i o n a n d f r o m t h e f a c t t h a t 
i t occurs v e r y n u m e r o u s l y i n n o r t h e r n l o c a l i t i e s w h e r e t h e o t h e r species 
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a re s e l d o m seen. I t s t r a n s f o r m a t i o n s as s h o w n i n t h e figure w i l l , " how* 
ever , r e p r e s e n t i n some degree those o f the o the r species. A l l a re closely 
r e l a t e d a n d p r o b a b l y pass t h r o u g h t h e same n u m b e r o f m o l t s , t h e d i f fe r -
e n t s tages r e p e a t i n g each o t h e r w i t h c o m p a r a t i v e accuracy i n t h e d i f fe r 
e n t species. A t F i g . 57 t h e stages are s h o w n l e t t e r e d p rog re s s ive ly f r o m 
a t o h. I t w i l l be n o t i c e d t h a t none o f these insec ts are w i n g e d u n t i l they 
cas t t h e i r s k i n f o r t h e l a s t t i m e a n d t h e d e s c r i p t i v e r e m a r k s w h i c h have 
p receded r e f e r o n l y t o t h e f u l l - g r o w n insects . I n p o i n t o f color , how
ever , t h e y are m o d e r a t e l y u n i f o r m , e x c e p t t h a t t h e n e w l y hatched 
roaches are v e r y p a l e — t h e C r o t o n b u g is n e a r l y w h i t e — w h i l e a l l are o f 
t h e same pa le h u e j u s t a f t e r t h e y h a v e cast a s k i n . 

T h e l e n g t h o f l i f e o f none o f these species i s a ccu ra t e ly k n o w n , b u t as 
w i t h o t h e r insec ts m e n t i o n e d i n t h i s series o f a r t i c l e s i t doubt less depends 
l a r g e l y o n f o o d - s u p p l y a n d t e m p e r a t u r e . T h e y a re a l l n e a r l y omnivor
ous, b u t h a v e a t t h e same t i m e preferences i n d i e t . T h e y seem on the 
w h o l e t o p r e f e r a n i m a l m a t t e r t o vege tab le , b u t w i l l eat a f t e r a l l k i n d s 
o f cooks—good , b a d , o r i n d i f f e r e n t . A l m o s t e v e r y t h i n g w h i c h goes on 
t h e t a b l e i s r e l i s h e d b y t h e m . 

I n t h e l a t i t u d e o f W a s h i n g t o n a n d f u r t h e r s o u t h t h e C r o t o n b u g eats 
e v e r y t h i n g w h i c h c o n t a i n s pas te , a n d , c o n s e q u e n t l y , wal l -paper ,photo- ; ; : 
g r a p h s , a n d espec ia l ly c e r t a i n k i n d s o f c l o t h b o o k - b i n d i n g s su f f e r severely 
f r o m t h e i r a t t a c k s . I n a r ecen t n u m b e r o f I N S E C T L I F E ( V o l . I , p . 67) 
w i l l be f o u n d a n accoun t o f severe i n j u r y d o n e t o c e r t a i n o f the i m p o r - J 
t a n t files i n t h e T r e a s u r y D e p a r t m e n t i n W a s h i n g t o n , t h e b i n d i n g s of 
m a n y i m p o r t a n t p u b l i c d o c u m e n t s b e i n g d i s f i g u r e d a n d des t royed . I n 
t h e o f f i ce o f t h e U n i t e d S ta tes Coas t a n d G e o d e t i c S u r v e y t h e y have ', 
become an i n t o l e r a b l e nu i sance b y e a t i n g o f f t h e su r face a n d p a r t i c u - l 
l a r l y t h e b l u e a n d r e d p a i n t f r o m d r a w i n g s o f i m p o r t a n t maps . 

B u t I need n o t e l abo ra t e f u r t h e r u p o n t h e d a m a g e w h i c h they do. 
H o w to k i l l t h e m a n d p r e v e n t t h i s d a m a g e is t h e q u e s t i o n . 

W i t h o u t c o n d e m n i n g o t h e r u s e f u l measures o r r emedies l i k e borax, 
I w o u l d r epea t he re w h a t I h a v e a l r e a d y u r g e d i n these co lumns , v iz , 
t h a t i n t h e f r e e a n d p e r s i s t e n t use o f C a l i f o r n i a B u h a c h , o r some other 
f r e s h a n d r e l i a b l e b r a n d o f P y r e t h r u m o r P e r s i a n I n s e c t P o w d e r , we 
h a v e t h e m o s t s a t i s f a c t o r y means o f d e a l i n g w i t h t h i s a n d t h e other 
roaches m e n t i o n e d . 

J u s t be fo re n i g h t f a l l go i n t o t h e i n f e s t e d r o o m s a n d p u f f i t i n t o a l l 
c revices , u n d e r base-boards, i n t o t h e d r a w e r s a n d c r a c k s o f o l d f u r n i 
t u r e — i n f a c t w h e r e v e r t h e r e i s a c r a c k — a n d i n t h e m o r n i n g t h e f loor 
w i l l be c o v e r e d w i t h dead a n d d y i n g o r d e m o r a l i z e d a n d p a r a l y z e d ' 
roaches , w h i c h m a y eas i ly be s w e p t u p o r o t h e r w i s e c o l l e c t e d a n d burned . 
W i t h c lean l iness a n d p e r s i s t e n c y i n these m e t h o d s t h e pes t m a y be 
s u b s t a n t i a l l y d r i v e n o u t o f a house, a n d s h o u l d n e v e r be a l l o w e d to 
ge t f u l l possession b y i m m i g r a n t s f r o m w i t h o u t . 

F o r no o t h e r insec t h a v e so m a n y q u a c k r emed ie s been u r g e d and 
are so m a n y n e w s p a p e r r emedies p u b l i s h e d . M a n y o f t h e m h a v e the i r 
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g o o d ' p o i n t s , b u t t h e m a j o r i t y are w o r t h l e s s . I n f a c t , r a t h e r t h a n p u t 
f a i t h i n h a l f o f those w h i c h h a v e been p u b l i s h e d i t were b e t t e r t o r e l y 
on t h e r ec ipe w h i c h T . A . J a n v i e r g i v e s i n h i s c h a r m i n g a r t i c l e o n 
" M e x i c a n S u p e r s t i t i o n s a n d F o l k - l o r e , " p u b l i s h e d i n a r e c e n t n u m b e r 
of Scribner's Magazine ( M a r c h , 1889, V o l . V , N o . 3, p . 350) , as c u r r e n t 
among t h e M e x i c a n s : 

To get rid of cockroaches—Catch three and put them i n a bottle, and so carry 
them to where two roads cross. Here hold the bottle upside down, and as they f a l l 
out repeat aloud three credos. Then al l the cockroaches in the house from which 
these three came w i l l go away! 

T W O SPIDER-EGG P A R A S I T E S . 

By L. O. HOWARD. 

FIG. 58.— Acoloides saitidis Howard; female, showing wing veins—greatly enlarged; male antenn® 
and thorax from side—still more enlarged (original). 

Following up the notes published from time to time in these pages on 
the sub jec t o f t h e h y m e n o p t e r o u s pa ras i t e s o f sp iders , I p r e s e n t b e l o w 
a desc r ip t ion o f t w o i n t e r e s t i n g n e w P r o c t o t r u p i d s o f t h e s u b f a m i l y 
Scelionina3, t h e first o f w h i c h w a s r e a r e d b y M r . L . B r u n e r a t L i n c o l n , 
Nebr., f r o m t h e eggs o f t h e A r a n e i d Saitis pulex. T h e eggs o f t h i s 
spider are a l i t t l e m o r e t h a n a m i l l i m e t e r i u c i r c u m f e r e n c e , a n d each 
egg ha rbo r s b u t one p a r a s i t e , w h i c h issues b y s p l i t t i n g t h e e g g open 
rather t h a n b y g n a w i n g a r e g u l a r ho l e . 

ACOLOIDES" n. g. (Scelionince). 

Female antennae w i t h very large non-jointed club, and 4-jointed funicle. Male 
antennae 12-jointed, submoniliform ; club small, separable into three joints. Mandi
bles 3-dentate. Eyes hairy. Lateral ocelli situated on the eye margin. Mesoscutum 

* Aeolus + etSos. 
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without parapsidal sutures; mesoscutellum distinctly separated. Wings present. 
Submarginal vein reaching nearly to costa; marginal and postmarginal both exceed
ingly short; stigmal long, slender. Abdomen short, oval ; first and second joints 
short, a,bdomen broadening rapidly f rom first j o i n t ; th i rd jo in t very large; fourth 
and fifth visible. 

I t agrees w i t h the points mentioned i n the very, insufficient characterization of 
Foerster's genus Aeolus, except that i t is winged. Foerster, however, knew only the 
female, and only mentions the fact that the antennal club is not jointed, and that 
the scutellum is developed, while the wings aie absent or rudimentary. 

Aco lo ides saitidis, n . sp. 
Female.—Length, 1.4m r a; expanse, 3 . 6 m m ; greatest width of fore-wing, 0.46m m . An

tennae short; pedicel long, nearly one-half the length of scape; jo in t 1 of funicle 
one-half as long as pedicel; joints 2, 3, and 4 very short; club very large, oval, and 
one-third longer than four preceding joints together, but not quite as long as these 
joints and pedicel together; no articulations can be distinguished, but i t ishoniologi-
cally composed of six joints. Eyes hai ry ; lateral ocelli touching the eye margin. 
Head, face, and mesonotum densely and finely punctate; parapsidal furrows not 
present; first and second abdominal segments wi th fine, close, longitudinal striae, 
wanting at smooth posterior border ; the very large th i rd segment and short fourth 
densely and finely punctate, and clothed irregularly w i t h short, whitish pile, which 
is also present, although sparser, upon the mesonotum, and is quite thick on the ver
tex; mesopleura finely punctate below; metapleura smooth. The marginal vein is 
very short and not quite coincident w i t h costa; the post marginal is extremely 
short; the stigmal is long and slender and terminated by a small rounded knob. 
General color, deep black; a l l legs and antennae honey yel low; a l l coxae black,. 
lighter at t ips; scape brownish and pedicel darker than club. 

Male.—Differs from female only i n antennae which are plainly 12-jointed; joint 1 
of funicle as long as pedicel, joints 2 to 7 subequal i n length and width, and each as 
broad as long and well separated; club oval, nearly as long as three preceding joints 
together. Antennae uniformly honey yellow. 

Described from 9 male, and 1 female specimens. 

Genus BiETJS. 

Minute wingless Scelioninee, without differentiated scutellum and w i t h non-jointed 
antennal club. 

Baeus americanus n. sp. 

Female.—Length 0.65 m m . Length of antennal 
club .185 m m , or i n other words the entire body is 
only three and one-half-times as long as the an
tennal club. W i d t h of antennal club .082m m. 
General color dark honey-yellow; scape and fun
icle of antennae brownish, club lighter, dark at 
t ip ; vertex and face l igh t honey-yellow; dorsum 
of thorax and abdomen dark honey-yellow, almost 
approachiog mahogany; legs throughout concolor
ous w i t h head; middle and hind tibiae a little 
darker near base. Surface of abdomen smooth, 
shiny; mesonotum very fa in t ly punctate. Thorax 
and abdomen w i t h extremely fine, sparse, whitish 
pi le ; t i p of abdomen w i t h a short and contracted 
fringe of white pile. Antennal club very large, 
longer than rest of funicle and pedicel together ; 
funicle joints very narrow and short, subeqnal, 

FIG. 59.—Bceus americanus. Female— 
greatly enlarged (original). 

pedicel wider and as long as entire funicle except club. 
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T h i s r a t h e r u n c h a r a c t e r i s t i c d e s c r i p t i o n i s d r a w n u p f r o m t h r e e p o o r l y 
m o u n t e d a n d m u t i l a t e d f e m a l e spec imens g i v e n me t e n yea r s ago b y D r . 
M a r x , w h o I t h i n k r e c e i v e d t h e m f r o m C o l . N i c o l a s P i k e , o f B r o o k l y n , 
IS". Y . T h e y a re l a b e l e d " P a r a s i t e s i n s p i d e r eggs i n o r a n g e cocoon, 
co l lec ted 1871 . " A f t e r an e x a m i n a t i o n o f t h e eggs, D r . M a r x t e l l s me 
t h a t n o t h i n g c a n be s a i d w i t h c e r t a i n t y r e g a r d i n g t h e h o s t e x c e p t t h a t 
i t be longed t o t h e f a m i l y Epeiridce. 

N o species o f Bceus has y e t been d e s c r i b e d i n t h i s c o u n t r y , a l t h o u g h 
M r . P e r g a n d e a n d m y s e l f h a v e c o l l e c t e d t w o o r t h r e e u n d e s c r i b e d 
species w h i c h a re d e p o s i t e d i n t h e N a t i o n a l M u s e u m c o l l e c t i o n . B u t 
one species i s k n o w n i n E u r o p e — B . seminulum H a l i d a y , b u t as I k n o w 
o f no r ecogn izab le d e s c r i p t i o n o f i t t h e p re sen t species i s g i v e n a n e w 
name. 

ON T H E P A R A S I T I C C A S T R A T I O N OF T Y P H L O C Y B A B Y T H E L A R V A 
OF A H Y M E N O P T E R (Aphelopus melaleucus D A L M . ) , A N D T H A T OF 
A D I P T E R (Ateleneura spuria M E I G . ) . 

By M. A. GIARD.* 

The larvae of the Hymenopterous and Dipterous parasites of Ty-
phlocyba, w h i c h I h a v e desc r ibed i n a f o r m e r c o m m u n i c a t i o n , t b e l o n g : 
the first to Aphelopus melaleucus D a l m an , t h e second t o Ateleneura 
spuria M e i g . (A. velutina M a c q . ; Chalarus spurius S c h i n e r ) . 

I have b r e d i n c a p t i v i t y these t w o insec ts w h i c h have , as a lso t h e i r 
hosts, Typhlocyba, t w o y e a r l y gene ra t ions . T h e first i n f e s t s t h e n y m p h s 
d u r i n g t h e l a t t e r h a l f o f J u n e , h a t c h i n g a b o u t J u l y 1 ; t h e o t h e r i n 
fests, t h e second g e n e r a t i o n o f Typhlocyba, t r a n s f o r m i n g i n t h e n y m p h s 
towards t h e e n d o f S e p t e m b e r o r i n O c t o b e r , a n d p r o b a b l y p a s s i n g t h e 
win te r i n t h a t s t a te t o y i e l d t h e p e r f e c t i n sec t t h e f o l l o w i n g s p r i n g . 

I f one compares these o b s e r v a t i o n s w i t h t h e f ac t s f o r m e r l y d e s c r i b e d 
b y Pe r r i s ( p a r a s i t i s m o f Dryinus pedestris D a l m . o n Athysanus mariti-
wws'Per r i s ) a n d b y J . M i k ( p a r a s i t i s m o f Gonatopus pilosvs Thorns , on 
Deltocephalus xanthoneurus F i e b . ) , i t becomes v e r y p r o b a b l e t h a t P roc -
t o t r u p i d s o f t h e f a m i l y Dryinidas a re g e n e r a l l y pa ra s i t e s o f H o m o p t e r s 
o f the f a m i l y Jassidie. 

A n d a g a i n , i n c o m p a r i n g t h e r e s u l t s o f o u r i n v e s t i g a t i o n s w i t h t h e 
o l d ideas o f B o h e m a n o n t h e i n f e s t i n g o f v a r i o u s l ea f -hopper s b y D i p 
terous larvae, i n p a r t i c u l a r , o f Gicadula virescens F a l l . (Thamnotetti.r 
sulphurella Z e t t . ) b y t h e l a r v a o f Pipunculus fuscipes F a l l . , i t becomes 
equa l ly p r o b a b l e t h a t t h e D i p t e r s o f t h e f a m i l y Pipunculidce a re i n gen
era l paras i tes o f H o m o p t e r s o f t h e f a m i l y Jassidw. 

'Translated from Comptee rendus, Nov. 4,1889 (Vol. cix, No. 19, pp. 708-710). 
tSee Comptes rendu?, Ju ly 8, 1889. 
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W e h a v e been ab le t o p r o c u r e i n abundance a u d s t u d y more com
p l e t e l y t h a n has he re to fo re been done t h e paras i t es ( D i p t e r o u s and 
H y m e n o p t e r o u s ) o f Typhlocyba, u p t o t h e p resen t cons ide red as ve ry 
r a r e a n d c a p t u r e d he re a n d t h e r e a c c i d e n t a l l y . 

W e h a v e been d r a w n also t o occupy ourselves w i t h some v e r y cur i 
ous ef fec ts o f p a r a s i t i c c a s t r a t i o n p r o d u c e d b y these paras i tes on the i r 
hosts. 

Typhlocyba sp. , w i t h y e l l o w i s h o r w h i t i s h e l y t r a , f o r m a s m a l l g roup of 
species l i v i n g o f t e n s ide b y s ide o n t h e same trees a n d p r e s e n t i n g among 
themse lves a m i m i c r y so p e r f e c t t h a t i t i s a l m o s t imposs ib le t o dis
t i n g u i s h t h e m e v e n b y a v e r y c a r e f u l e x a m i n a t i o n o f t h e ex te rna l 
charac te r s . T o J ames E d w a r d s , o f N o r w i c h , E n g . , be longs t h e credi t 
o f h a v i n g r e c e n t l y a t t r a c t e d t h e a t t e n t i o n o f e n t o m o l o g i s t s t o the ve ry 
m a r k e d d i s t i n c t i v e cha rac te r s w h i c h one can d r a w f r o m t h e f o r m o f the 
g e n i t a l a r m a t u r e o f the ma le t o separa te these d ive r se species. 

A i d e d b y t h e w o r k o f t h a t acu te i n v e s t i g a t o r w e h a v e discovered 
t h a t t h e Typhlocyba o f t h e c h e s t n u t , d e s c r i b e d i n o u r first no te under 
t h e name o f T. rosce L . , be longs i n r e a l i t y t o t w o d i s t i n c t species, v i z , 
T. Mppocastani J . E d w . a n d T. douglasi J . E d w . , w h i c h are e q u a l l y com
m o n o n t h e t rees o f t h e L u x e m b o u r g . 

These t w o species m a y be p a r a s i t i z e d b y Aphelopus a n d b y Ateleneura. 
B u t Aphelopus i n f e s t s espec ia l ly T. Mppocastani a n d m n c h less o f t e n T. 
douglasi. Ateleneura is f o u n d , o n t h e c o n t r a r y , a l m o s t a l w a y s i n T. 
douglasi a n d v e r y r a r e l y i n T. Mppocastani. 

T h e females o f T. Mppocastani a n d T. douglasi a re v e r y d i f f i c u l t to 
d i s t i n g u i s h . H o w e v e r , w i t h T. douglasi, t h e o v i p o s i t o r i s more robus t 
a n d p resen t s o n l y one c u r v a t u r e , w h i l e t h a t o f T. Mppocastani is more 
s lender a n d is d o u b l y c u r v e d i n t h e f o r m o f a c i m e t e r . W i t h i n d i v i d 
ua ls o f b o t h species p a r a s i t i z e d b y Aphelopus, t h e o v i p o s i t o r is generally* I 
cons ide rab ly r e d u c e d a n d i n c a p a b l e o f p u n c t u r i n g . Ateleneura seems to 
have m u c h less i n f l u e n c e on t h e d e v e l o p m e n t o f t h a t o r g a n . 

T h e g e n i t a l a r m a t u r e o f t h e m a l e p resen t s some v e r y s a l i en t d i s t i n c t i v e 
charac te r s . W i t h T. douglasi, t h e pen i s i s s i m p l e a n d t h e l a t e r a l pieces 
h a v e t h e f o r m o f legs. T h e p a r a s i t i c c a s t r a t i o n , w h e t h e r b y Aphehpus 
o r b y Ateleneura, i nduces b u t v e r y s l i g h t m o d i f i c a t i o n s . 

W i t h T. Mppocastani, t h e l a t e r a l pieces a re s lender , s i m p l e arcs, b u t 
t h e penis p resen ts a v e r y c o m p l e x s t r u c t u r e , b e i n g t e r m i n a t e d b y a 
v e r y c u r i o u s e i g h t - b r a n c h e d f o r k . 

W i t h males p a r a s i t i z e d b y Ateleneura, a n d e spec ia l ly w i t h those i n 
f e s t ed b y Aphelopus, t h e pen i s s u f f e r s cons ide rab l e r e d u c t i o n , h a v i n g 
b u t s ix , f o u r , o r even b u t t h r e e b ranches . T h e spec i f i c charac te rs are 
t h u s p r o f o u n d l y c h a n g e d , a n d c e r t a i n o f these m o d i f i e d f o r m s w o u l d be 
c o n f o u n d e d on s u p e r f i c i a l e x a m i n a t i o n w i t h T. rosece L . o r T. lethierryi 
J . E d w . 

M o d i f i c a t i o n s n o t less g r e a t a re o b s e r v e d i n some s i n g u l a r organs o f 
w h i c h t h e ex is tence i n t h e case o f t h e males o f Typhlocyba has n o t ye t 
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been n o t e d , so f a r as I k n o w , a n d o f w h i c h t h e f u n c t i o n i s a l t o g e t h e r 
e n i g m a t i c . T h e y p roceed f r o m t w o i n v a g i n a t i o n s o f t h e e x o d e r m o f 
the v e n t r a l s ide o f t h e first a b d o m i n a l s egmen t a n d e x t e n d l i k e fingers 
o f a g l o v e t o t h e t i p o f t h e f o u r t h s e g m e n t a n d somet imes even a l i t t l e 
beyond . These o r g a n s seem t o me h o m o l o g o u s t o t h e s i m i l a r s o u n d 
organs o f m a l e g ra s shoppe r s . 

W i t h t h e ma le s o f T. douglasi a n d T. Mppocastani i n f e s t e d e i t h e r w i t h 
Ateleneura o r Aphelopus, t h e v e n t r a l i n v a g i n a t i o n s a re m u c h r e d u c e d , 
they do n o t r e a c h i n g e n e r a l t h e second segmen t o f t h e a b d o m e n a n d 
o f t e n e x i s t o n l y as t w o s m a l l gussets on t h e first s egmen t . 

Aphelopus melaleucus appears t o be r a t h e r c o m m o n ; I h a v e f o u n d i t 
a t W i m e r e u x a n d i n t h e woods o f M e u d o n i n f e s t i n g T. Mppocastani a n d 
T. ulmi L . , w h i c h l i v e f r e q u e n t l y t o g e t h e r o n t h e E l m s i n c o m p a n y 
w i t h T. opaca J . E d w . 

I n these l o c a l i t i e s t h e sac w h i c h incloses t h e l a r v a i n s t e a d o f b e i n g 
ye l low, as w i t h t h e i n d i v i d u a l s c o m i n g f r o m t h e L u x e m b o u r g G a r d e n , 
is, o r d i n a r i l y , b l a c k . T h i s co lo r i s e v i d e n t l y p r o t e c t i v e t o t h e n u m e r 
ous i n d i v i d u a l s l i v i n g o n T. ulmi, o f w h i c h t h e a b d o m e n i s b l a c k ; a n d 
i t is possible t h a t i t i s d u e t o h e r e d i t y i n t h e case o f t h e o t h e r s . Per 
haps, also, Aphelopus p resen t s v a r i e t i e s w i t h t h e v a r i o u s species o f 
Typhlocyba, w h i c h i t i n f e s t s . I t i s k n o w n , i n f a c t , t h a t W a l k e r has 
described fifteen d i f f e r e n t f o r m s o f t h a t H y m e n o p t e r , a n d b y c e r t a i n 
characters t h e spec imens w h i c h he has figured d i f f e r a l i t t l e f r o m those 
wh ich we h a v e s t u d i e d . T h u s i t has been i m p o s s i b l e f o r me t o find t h e 
least t race o f t h e d i s k ce l l s o f t h e s u p e r i o r w i n g w h i c h , i t i s t r u e , 
W a l k e r has r ep re sen ted as v e r y r u d i m e n t a r y . I can a f f i r m f u r t h e r t h a t 
the p a l p i possess five j o i n t s o n l y , i n s t e a d o f s i x , w h i c h W a l k e r has 
a t t r i b u t e d t o t h e m . 

I t is poss ib le , a lso , t h a t u n d e r t h e n a m e o f Ateleneura spuria t w o a l l i e d 
species o f Ateleneura h a v e been c o n f u s e d . T h e r e a r i n g o f larvae co l 
lected w i t h v a r i o u s H o m o p t e r s w i l l m a k e t h e s o l u t i o n o f t h i s q u e s t i o n 
easy. 

A POISONOUS S P I D E R I N M A D A G A S C A R . 

Rev. Paul Cambou6, missionary of the Society of Jesus at Tanana
r i v e , M a d a g a s c a r , has r e c e n t l y sent us t w o pape r s b y h i m s e l f , t h e one 
pub l i shed i n Les Missions Catholiques, A p r i l 2, 1886, a n d t h e o t h e r i n 
t h e Bulletin Mensuel de la Soc. Nat. oVAcclimatation o n t h e s u b j e c t o f t h e 
benef ic ia l a n d n o x i o u s sp ide r s o f M a d a g a s c a r . W h a t i n t e r e s t s us m o s t 
i n these pape r s i s t h e p o r t i o n c o n c e r n i n g t h e Menavody, a species o f 
Latrodectus, a genus w h i c h i n M a d a g a s c a r as w e l l as e v e r y w h e r e else 
i s r e p u t e d t o b e v e r y d a n g e r o u s a n d t o g i v e e v e n f a t a l b i t e s . H e quo t e s 
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D r . V i n s o n i n " de F l a c o u r t ' s H i s t o r y o f t h e G r e a t I s l a n d o f Madagas
ca r " c o n c e r n i n g t h e d a n g e r o f t h e b i t e o f t h i s sp ider , a n d adds h i s per
sona l exper ience , w h i c h we m a y f r e e l y t r a n s l a t e as f o l l o w s : 

I was very desirous of fa l l ing in w i t h this terrible spider when, on February 27, 
1885, one of our l i t t l e day scholars of the College of Tamatave brought me a specimen 
which he had found, so he told me, under a barrel. The child, never doubting the 
effect attributed to the bite of the spider, had taken i t simply i n his hand, carried i t 
home and put i t i n a bottle and had not been injured in the least. I noticed that in 
this specimen one of the points on the upper surface of the abdomen was red. Hav
ing by mistake thrown the spider into alcohol I quickly drew i t out again and hap
pi ly i t was s t i l l l iv ing . Next day i t changed its skin and after the molt the spots on 
the upper side of the abdomen were four i n number. The first and third white and 
the second and fourth red. I t died soon after the molt. 

The 23d of A p r i l following the same scholar brought me two more l iv ing females 
of the Menavody. I put them into a j a r and was able to continue my observations. 
On the 24th one of the spiders laid her eggs in a l i t t l e spherical mass, protected by 
the white or slightly brownish spheroid cocoon, about a centimeter in diameter, and 
suspended by a slight web of whitish silk. I had noticed that i n this individual the 
series of spots on the middle of the abdomen did not exist, but were replaced by four 
depressions, placed in the form of a trapezium, and of the same color as the abdo
men. The spider in repose remained below the web in the cocoon. Two l i t t le grass
hoppers and the other spider were captured in its web and became its prey. I t did 
not devour the substance of its victims, but le f t their outer skin intact. On the 27th 
a large l i v ing beetle was given to the Menavody; i t was three times as big as the 
spider and vigorously defended itself. The Menavody displayed a l l of its means of 
offense. As i t spun its thread i t gave out a whit ish viscous l iquid, which did, i t 
seemed, not a l i t t l e to help i t capture its prey. The beetle died only after a consid
erable time. On the 29th the spider laid its eggs for the second time. Its cocoon 
was l ike the former one. I t rested between the two cocoons. 

On the 4th of May anot-her cocoon was produced. I t then died, and on the 9th I 
found i t at the bottom of the jar . 

On the 27th of the same month of May, 1885, on l i f t i n g the bark of a large tree, I 
found several cocoons of the Menavody. The eggs from one of these cocoons hatched 
on June 12. On leaving the eggs the young are of a pale reddish color and the legs 
are brown. Fifteen days afterwards, on the approach of the first molt, this reddish 
t in t grows darker, particularly on the abdomen. After tbe first molt, which takes 
place July 1, the spiders' bodies and the abdomen appear brownish. About the 20th 
of July a second molt took place. The young spiders ki l led each other, and there 
soon remained but two specimens in the jar, the male and the female. Wise dispo
sition of the providence of the Creator and the Ruler of the Universe who thus pre
vents these venomous insects from mult iplying without measure! 

August 3, thi rd molt. The red color of tbe triangular spot becomes more accent
uated. The band upon the abdomen is of a slightly reddish white, the six lateral 
dots are white, those upon the middle of the back are four in number, three reddish 
white aud the four th white. The cephalothorax, abdomen, and legs have become of 
a darker color. 

Upon the 7th I noticed that the male has become the prey of the female, who has 
kil led him and enveloped him w i t h her web. I continued my observations upon the 
latter. 

August 15, fourth molt ; 27, fifth molt. August 31, for the first time, I observed that. 
she cleaned her nest aud removed a l l the bodies of the prey. 

September 15, sixth mol t ; September 26 two of the red spots i n the middle of the 
abdomen, 3 and 4, disappeared. 

October 11 she died. 
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I agree wi th an ancient writer on the subject of venom of this species : * 
" Have spiders venom ? Yes, they possess i t , but its action is relative to the animal 

attacked. A fly pierced by a larger spider perishes in a few moments; other insects 
die more slowly, acording to their size;.but a man bit ten by a spider, even a large 
one around Paris, would not be hurt perhaps any more than by the bite of a gnat. 
In southern climates, however, where these creatures are larger, their wounds can be 
more serious. They appear to br ing about local inflammations which, i f the subject 
ishealthy, have no serious consequences, but i f the person is predisposed to the action 
of poisou, i f he neglects to take care of himself, the heat of the climate w i l l br ing 
more or less grave results, which in certain cases can bring about death." 

In this way, upon the shores of Madagascar where tbe temperature is warm the bite 
OJ the Menavody is reported as more serious than in the interior of the island where the 
climate is cooler. I n no place, however, does i t seem to have more dangerous effects 
than that of other venomous insects, such as the Scolopendra. This opinion is con
firmed by information which I have collected from several competent natives. I t is 
related that the Marechal de Saxe was obliged to stop at a tavern where they had 
only one unoccupied bed, in which a l l of the travelers who had dared to sleep had died 
without the cause having ever beeu ascertained. The Marechal, notwithstanding, 
took possession of the fa ta l bed and made his servants sit at the side. Then at the 
end of some moments they were astonished and frightened to see their master grow 
pale and appear as i f about to die, wi thout seeing anything. I n t ry ing to revive him 
they saw upon his breast a large black spider which was sucking his blood, and 
which caused the death of the Marechal. 

I t is, i f I do not deceive myself, w i t h our Vancoho and Menavody as w i t h the black 
spider of the Marechal de Saxe—the terrible effects of its bite exist only in legendary 
lore. 

# # # # # # # 
Since the publication of these notes [ M . Camboue' writes us], I have heard f rom 

the east shore of the island that i t is not the bite of the spider, but contact w i t h the 
crushed body, which produces the inoculation of venom bringing about the gravest 
symptoms w i t h man and even w i t h the Zebu. I hope later to be able to control the 
difficulty by inoculations upon different animals, such as poultry, rabbits, and sheep, 
and I w i l l not f a i l to inform yon of the result of my observations. Even now I be
lieve that my conclusions i n my notes are correct and that Latrodectus has without 
doubt a venom, but a venom whose noxious effect upon man varies w i t h the crowd of 
circumstances (climate, temperament, etc). 

E X T R A C T S F R O M CORRESPONDENCE. 

Injury to Grass from Gastroidea polygoni. 

In your reply to inquiry of N. R. Smithson, Winchester, 111., on page 190, vol. 2, 
INSECT L I F E , you state that this species injures no crop and feeds solely ou weeds of 
the genus Polygonum. While this is true as a rule, there are exceptions. I have ob
served both larvae and adults feeding on what seemed to be a species of dock, the 
specific name of which I do not know, but can ascertain i n the future by further 
observation. 

On June 22, 1886, two of the beetles were observed feeding upon heads of timo
thy, apparently eating both the involucre and incipient seeds. While the species 
may not be injurious, i t w i l l certainly bear watching.—[F. M.Webster, Lafayette, 
Ind., January 17, 1890. 

*Achille Percheron. 
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Resin W a s h against M e a l y B u g and W o o l l y A p h i s . 

My reason for not answering sooner your letter of January 2 (which was accom
panied by report, and duly received) was occasioned through a desire on my part to 
thoroughly test and report correctly to you the results and effects of my experiments 
w i t h resin wash upon the foliage of greenhouse plants. I have sprayed several del
icate greenhouse plants w i t h i t , some of which had a considerable share of the mealy 
bug on. I have sprayed wi th f rom 1 to 12 and 16 per cent, and have seen no bad ef
fects or any in ju ry done to the foliage or plants from its use, while a l l the mealy bugs 
were entirely k i l led . 

As to last year's experiments w i t h i t on Woolly Aphis and Plum Aphis, I can only« 
say that i t ki l led both, and I consider i t a success when properly made and mixed and 
thoroughly applied w i t h a fine spray. 

There is one point to be observed: I t should be applied early i n the season, that 
is, as soon as the Woolly Aphis makes its appearance and before the leaves begin to 
tu rn yellow, which is caused by the Aphis destroying or checking the v i t a l power 
that goes to nourish and sustain the leaves and causes them to drop, and which many 
people believe to be the cause of the wash.—[E. K. McLennan, Berkeley, Cal., Fpb-
m a r y 13, 1888, to Mr. Koebele. 

Dryocampa rubicunda. 

I send with this some " worms" that are like the locusts of Egypt and "fill the 
houses." There were a good many last year, but this year they are innumerable. 
This is the second crop this season, and there was a white miller this spring in great 
numbers which I suspect to be the " mother of them a l l . " The worms seem to eat 
nothing but the maples. I have hunted through such reports as I have but can not 
find out about i t . I would l ike to know what i t is and what we can do about 
i t .—[Mrs . Mary T. McCluney, 214 East Sixth street, Sedalia, Mo., September 10, 
1888. 

REPLY.—The worms belong to the species Dryocampa (Anisota) rubicunda, which is 
popularly known as the Green-striped Maple-worm. These worms at times are very 
destructive to the Soft and Silvery Maples. The perfect insect varies somewhat in 
coloration according to locality. I n the west i t is nearly a l l a pale yellow color, 
w i t h a very faint tinge of rose. The eastern individuals have the rose color quite 
intense on the f ront wings and generally a rosy band across the hind wings. In Mis
souri there are two broods of the insect i n a year. I n regard to remedies, there is no 
practical way of destroying them. The worms hold to the tree tenaciously and are 
not easily jarred down; and before entering the ground they scatter to great distances, 
so that they could not be found and destroyed while i n the chrysalis state. How-' 
ever, this insect is seldom so exceedingly abundant two years i n succession. The only 
directions that can be given to counteract its injuries are to keep close watch for the 
moths and eggs during the latter part of May, when large numbers of these may be 
destroyed, and to entrap the worms when they are about to leave the trees by dig
ging a trench around the individual tree or around a grove of trees so affected. 
This trench should be at least a foot deep, w i t h the outer walls slanting under, in 
which great numbers of the worms w i l l collect and may easily be killed.—[Septem
ber 19, 1888. J 

Combined Spraying for Bark-lice and Codling Moth, 

Having this day sprayed the apple-orchard of Rev. J. S. Fisher, of this place, with 
an emulsion according to your formula i n letter to h im of A p r i l 16th, I write yon 
to report. 

I would say that using one-half common soap, 2 gallons kerosene, and 28 gallons 
water, I sprayed about 60 trees, and 30 more were sprayed w i t h the same proportion. 
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but using sealed kerosene, such as he had i n his can and at his wish to save time, in to 
which was put 12 gallons diluted emulsion and one-fourth pound London purple, th ink
ing to destroy eggs and larvae of codling moth at same time. The season has beeu so 
very late here that apples are only well formed, and I even saw some blossoms on 
late varieties. We had no apple blossoms for " memorial decorations." Having no 
microscope at hand I could not t e l l whether i t was just the day to destroy the bark-
lice, for the scales seemed to be s t i l l fast adhering to twigs. I have other years 
seen the young lice l ike yellow dots crawling out on the new wood, but d id not see 
any yesterday.—[J. W. Van Deinan, Benzonia, Mich. , June 20, 1888. 

Greenhouse Pests. 

I send you some worms, and one pupa of same (I think), which feed, on almost any 
soft-wooded greenhouse plants; also some flea beetles which feed on Fuschias. I 
do not think they feed on anything else; at least they do not w i t h us. Both are very 
destructive, and so far nothing but hand-picking w i l l destroy them. Can you t e l l 
me what they are and suggest any remedy for them ?—[E. S. Miller, Wading River, 
Long Island, September 12, 1888. 

REPLY.—The larvae sent are those of Botis harveyana. This is a pyral id which has 
long been known to feed upon various greenhouse plants. The flea-beetles are Grap-
todtra exapta. I n case these insects are not very abundant, hand-picking w i l l o f 
course be the best remedy. I f they should become very numerous an application o f 
an arsenical solution may be made to the plants.—[September 14, 1888. J 

Euphoria damaging green Corn. 

I send you by to-day's mail three beetles that were fonnd in an ear of sweet corn 
under the husks, eating the kernels of corn; there were four i n the ear, but one got 
away. They had eaten the ear most a l l np. I would l ike to know to what family 
they belong, and whether they-are an old or new enemy to the corn crop.—[Eugene 
0. Wheelock, Brooklyn, Wis., September 10, 1888. 

REPLY.—The beetles belong to a common species, Euphoria inda. This species has 
long been known to attack injured f ru i t , and is often found congregating in numbers 
upon injured parts of trees feeding upon the sap. They have not been known to 
attack sound f ru i t to our knowledge. I t is quite probable that the ear of corn in 
which you found them had been injured previously by birds or some other agency. 
We shall be very glad to have yon investigate the matter and see whether they attack 
the corn lefore i t has been in jured; i f so this w i l l prove a new habit. Those beetles 
belong to the same family as the June Beetle and tbe Rose Chafers.—[September 14, 
1888.] 

The I n d i a n meal M o t h i n Kansas. 

I inclose herewith specimens of worms infesting our mill, which, in view of reports 
in milling journals, have given ns some uneasiness. We have not noticed auy moth 
likely to be the parent. The white worm seems to spin for itself a cocoon and pass 
from that into some other stage. Some of the cocoons have remaining in them a brown 
shell and we find among the cocoons a brown worm also, some of which are inclosed. 
We think the pest—whatever i t is—came to us i n a can of corn purchased in the 
county east of us (Clark), and as yet is confined to the wareroom containing the 
corn. The white worm seeks hiding places i n folds of sacks and crevices of walls, 
and there makes i ts cocoon. The first notice of them was a continuous web spread 
all over the heap of shelled corn wi th no worms in this web, but bnnches of grains 
webbed together containing cocoons, and on further search we fonnd them as above 
mentioned. Please te l l me what they are, and i f liable to become a serious pest, give 
remedy i f yon can.—[J. P. Craig, Memphis, Mo., December 18, 1889. 

REPLY.—Your letter of December 18 w i t h specimens came safely. The insect 
which is infesting yonr m i l l is a rather serious pest and is known ordinarily as the 
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Indian-meal moth (Ephestia interpunctella). This is the adult of the white worm 
which spins the cocoon. The brown worm is the larva of a small beetle known as 
Attagenus megatoma and feeds ordinarily upon dead animal matter. I t is probably 
beneficial i n your mi l l rather than injurious. A larva very closely allied to the one 
which is troubling you has recently appeared in Canada and is the subject of an arti
cle in the last number of INSECT L I F E , the periodical bulletin of this Division, a copy 
of which I send you by accompanying mail, your insect is referred to on pages 170 
and 171. I f the insect appears to be confined to your ware room I would advise ener
getic treatment to r i d your establishment of i t . The infested corn should be burnt 
and the entire room should be thoroughly sprayed w i t h benzine or gasoline, the great
est care being taken to avoid fire, as both of these substances are inflammable and the 
vapor is explosive. Any further details concerning this matter we shall be glad to 
receive.—[January 9, 1890.] t 

A Cocoanut Pest to be guarded against. 

Small shipments of cocoanuts leaving this port almost continually for the United 
States, and the possibility existing that some of these cocoanuts are used as seeds, I 
have, w i t h much interest, watched the scientific observations made at Havana, 
Baracoa, and here, w i t h the object of discovering the origin of the mysterious disease 
which is k i l l i n g many cocoanut palms and at one time almost threatened to annihi
late a l l the plantations producing cocoanuts for market and export. Opinions of 
scientists have differed as regards the cause and nature of the disease, Professor Ra
mos, of Havana, ascribing i t to a fungus growth on the base of the leaves, which 
growth penetrates into the crown of the tree, wi ther ing and k i l l i n g i t . This theory 
was proved to be incorrect, and i t is now definitely ascertained that the destroyer of 
the cocoanut tree is an insect of d iminut ive size, barely visible to the naked eye,,the 
Coccus (Diaspis) vandalicus Galvez. Professor Gundlach, of Havana, at present here, 
recommends that a l l cocoanuts as soon as received i n the United States he dipped 
into boiling water and that the bags they are shipped in be destroyed.—[Otto E. 
Reimer, Consul, United States Consulate, Santiago de Cuba, December 6,1889, to Hon. 
W m . F . Wharton, Assistant Secretary of State, and referred to this Division. 

Food of the Scydmaenidae. 

Is it commonly known what the food of the Coleopterous family Scydmsenida 
consists of? Both Packard in his "Guide," and LeBaron i n his Fourth 111. Report, 
are silent on this subject. A few weeks ago I found quite a series of specimens of a 
Scydmcenus near brevicornis, and eight or ten of them had each a brown mite in its 
jaws. I found these specimens clinging to the underside of stones lying on the 
ground near the edge of a small body of water, the ground being very damp. This 
would indicate that these insects are predaceous, at least i n the adult stage.—[D. W. 
Coquillett, Los Angeles, Cal., January 1,1890. 

Abundance of Bryobia pratensis. 

By to-day's mail I send you a vial containing some small insects which I wish to 
know how to destroy. I first noticed them three years ago last f a l l , when they were 
found on windows on the east and south sides of the house. They remained al l win
ter and un t i l May, I th ink . After that time no signs o f them were seen. We thought 
they had gone for good, but i n the f a l l they came again and remained a l l winter as 
before. They are here to-day. They come i n at the doors and windows and get on 
the furni ture. I have tried almost everything to drive them away, v i z : Carboliq 
acid, corrosive sublimate dissolved in benzine, insect powder, tobacco, salt, gasoline 
coal-oil, onion juice. Oi l or grease w i l l k i l l them i f i t gets on them, but nothing 
w i l l keep them away that I have tr ied. They are hatching now. I n the vial yon 
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will find some of f u l l size, and also some small ones. I wish to know what they are, 
where they came from, and what they l ive on. I may add that in the spring the grass 
S nearly covered w i t h them close to the house. Are they an insect that w i l l disap
pear bye and bye and stay away ? Is there anything that w i l l drive them away ? 
SYe live i n a town of some four thousand inhabitants. I saw one of these insects 
jn a house in town this winter. The first part of May last I sa\.» one on a house 35 
miles from here.—[L. H . Ellis, Wilmington, Ohio, December 28, 1889. 

REPLY.—Your letter of the 28th ul t . , addressed to the Smithsonian Inst i tut ion, has 
been referred to this Division for reply. The creature which you send is a mite known 
as Bryobia pratensis. I t feeds through the summer upon clover and grass and in some 
places has acquired the habit of migrat ing to houses in the f a l l . A number of cases 
similar to yours have come to our attention wi th in the last two or three years. I 
know of nothing that w i l l prevent them f rom entering houses, but after they are i n 
I should say that they could be readily k i l led w i t h any oily substance. Probably the 
best thing you can do is to spray tbe room which is infested wi th benzine f rom an 
atomizer, taking great care w i t h this substance on account of its extreme inflammabil
ity. This substance is recommended not only f rom its insecticide qualities, but on 
account of the fact that i t w i l l evaporate readily and a thorough air ing w i l l destroy 
the odor. I t may be well also in the f a l l , just before the mites begin to appear in the 
house, to spray the margins of the windows and doors w i th kerosene, or the grass in 
the immediate neighborhood of the house may be sprayed.—[January 21, 1890. J 

Larval Habits of Xyleborus dispar. 

During^last autumn the Xyleborus dispar appeared very injuriously at Toddington, 
but since then, to my great regret, I find i t has been ravaging unchecked at two or 
three other localities for a few years—but my present point is the (conjectural) food 
of the larvae. 

So far as I see I quite agree w i t h Schmidberger that the larvae feed i n the large 
mother galleries, because i n a l l the specimens I have dissected there are no side gal
leries, also because I find what I conjecture to be the larva of the X . dispar present, 
and because I find beetles f a i r l y cramming up al l the passages, some of these not yet 
fully colored. 

But wi th regard to food, Schmidberger, in his long account given from minute suc
cessive daily examinations, notes that he considers that the larvae feed on a white 
material prepared by the mother beetle ; other observers have considered that the 
larvae of one or more species very nearly allied to the X. dispar feed on a mold or 
fungus that grows i n the tunnel. 

Now, i n my own specimens, I found a white growth which greatly resembled My
celium of fungus i n some of the dispar tunnels, and on procuring skilled examination 
( f o r i am not afungoloist), to be made both by microscopic and test examination, i t 
appears likely we shall find that the white material is partly Mycelium and part ly 
white animal matter, thus reconciling the varying observations. A t present our ob
servations are quite incomplete for want of specimens, but I have wri t ten for some, 
and then we are going into the subject thoroughly. But meanwhile I thought that 
the" observation, though unfinished, and not proved as yet, might be of some interest, 
or that what you know of the history in this point of our dispar, under your synonym 
of pyri (Peck) might throw some l igh t on the habits of our very destructive pest.— 
[Eleanor A. Ormerod, St. Albans, England, January 6, 1890. 

REPLY.—In regard to the paragraph in your letter of the 6th instant, referring to 
Xyleborus dispar, there is no longer any doubt that in a certain class of Scoly tides, to 
which X. dispar belongs, there are no larval galleries, and that, therefore, the food of 
the larva? necessarily differs f rom that of those species whose larvae excavate galleries 
of their own. Besides-X. pyri, which is doubtless a synonym, we have quite a num
ber of allied species i n North America, some of them s t i l l undescribed, which agree 
in mode o f l iv ing , but the real food-habits of the larvae have not yet been investi-
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gated here. I n 1844 Th. Har t ig had already stated that the "Ambrosia " of Schmid
berger is nothing but a fungus which he called Monila Candida, and that this fungus 
constitutes exclusively the food of the Xyleborus larva. Eichhoff, ou the contrary, 
believes that the exuding sap, and not the fungus, is the food of the larva. I f you 
can prove that the "Ambrosia" consists of Mycelium and animal matter, Schmid-
berger's explanation would be partially confirmed. Can you not send us authentic 
specimens of dispar i n both sexes ?—[January 25, 1890. J 

Since the above was wri t ten Miss Ormerod has kindly sent us British specimens of 
Xyleborus dispar, both males and females, and after a careful comparison wi th North 
American specimens of X pyri, the males of which we possess through the kindness of 
Mr. Fletcher, we can only confirm the opinion expressed by other entomologists that 
the two are specifically identical. I n other words, Peck's "Pear Scolytus," described 
i n 1817, is an imported species, which was brought into this country (probably first 
to Massachusetts) early in the present or late i n the past century. U n t i l quite re
cently only the female beetle was known i n this country,* but Dr. Lintner and Mr. 
Fletcher finally succeeded i n finding the male, which i n shape of body and other im
portant characters str ikingly differs from the female. 

I n Europe this beetle is known as one of the few really polyphagous Scolytids, since 
i t not only attacks a l l sorts of deciduous forest trees, but also most of the cultivated § 
f r u i t trees and even Conifers (see Eichhoff, Europ. Borkask., p. 269). I n North 
America i t has hitherto been observed only i n various f r u i t trees (apple, apricot, 
plum, pear, according to Harris), but i t doubtless also infests forest trees, for little 
attention is paid by our Coleopterists to the l i fe habits of Scolytids, and there is dif
ficulty in finding in situ those species which feed wi th in the t runk. 

I t may now be considered a settled fact that in this and other Scolytids which 
enter the solid wood of trees, the galleries w i t h al l their ramifications are the work 
of the female parent-beetle, which deposits her eggs irregularly in these galleries. 
The larvae are not lignivorous, but their food consists of the peculiar substance already 
alluded to above. 

Insects f r o m I o w a . * 

I send you i n the same mail w i t h this a few insects which I can not determine from 
the collections here. I f you can, through the columns of INSECT L I F E , give me their 
names and any further information concerning them, I shall be greatly obliged. 

Nos. 1 and 2 were reared in considerable numbers f rom the plum curculio, Conotra-
chelus nenuphar, No. 1 being far more common. I have no specimens of Sigalphuscwr^ 
culionis Eiley, but these seem to differ f rom the description of that species in the num
ber of the joints of the antennae and in the position of the ocelli, at least. 

No. 3 is a parasite upon the plum gouger, Anthonomus scutellatus. I n every case 
where the work of this parasite has been noticed the larval gouger had prepared its 
place of exit f rom the plum pi t . Otherwise the parasite could probably never escape. 
The specimen that I send was cut f rom a plum where i t had eaten its way to the skin. 

No. 4 were reared i n large numbers early i n the spring f rom the cocoons of Orgyia 
leucostigma. 

No. 4 a are secondary parasites reared f rom No. 4. > 
No. 5 were reared f rom the galls of Bhodites radicum. 
No. 6. This parasite was quite common here this summer on Meromyza americana. 
No. 7. Several of these flies have appeared i n my breeding cages where cut-worms 

were being reared. 
No. 8. This Tachina fly has been reared this summer f rom cut-worms and from the 

stalk-borer, Gortina nitela. 

* I t is certainly strange that Dr. Harris, who cut quite a number of the beetles from 
their galleries, never found a male specimen; at least he does not refer to any differ
ences between the specimens found by h im. 
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No. 9. July 5th a cornstalk was noticed to have a number of maggots burrowing 
down its center. The stalk was brought into the laboratory and twelve of these 
Dipterons reared f rom i t . 

No. 10. A Tineid moth that I have obtained in large numbers f rom breeding cages 
containing cut-worms. Can i t be that the larv£8 of this insect are parasitic upon the 
cut-worms, or do they l ive on clover w i t h which the worms are fed ? 

No. 11. Gall and moth. A small bush of Amorpha fruticosa was noticed early i n 
the spring to have one of these galls at the t ip of nearly every t w i g . These galls 
were brought into the laboratory and the moths began to issue May 22. 

No. 12. Three of these Algerians were reared f rom a cluster of woody galls on a 
small limb of Quercus rubra. The galls were of last summer's growth and were gath
ered early i n the spring. Aside f rom the moths nothing but a number of guest ga l l 
flies, Inquilince, were reared. 

No. 13. Dipterons reared f rom maggots that were mining the leaves of the common 
"pig-weed," Chenopodium album. 

Nos. 14 and 15. Reared abundantly f rom plum twigs that were covered w i t h 
Aphides.—[C. P. Gillette, Ames, Iowa, August 28, 1889. 

REPLY.—List of species referred to in Mr. Gillette's letter of August 28, 1889: 

1 and 2. Sigalphus cureulionis F i t ch . 
3. Sigalphus canadensis Prov. 
4. Pimpla inquisitor Say. 
4a. Pteromalid, probably undescribed. 
5. Orthopelma occidentalis Ashm. 
6. Cadinius meromyzce Forbes. 
7. Anthrax scrobiculata (?) Loew. 
8. Tach 'ma sp. 

9. Chaetopsis cenea Wied. 
10. Gelechia sp. 
11. Walshia amorphelia Clem, and i t s 

gall on Amorpha fruticosa. 
12. Jigeria nicotiana H . Edw. 
13. Anthomyia near calopteni. 
14. Scymnus cervicalis Muls. 
15. Leucopis n . sp. ( ?). 

There is an immense amount of descriptive work yet to be done in the Pteroma-
lidiB and the Tachinidse, so that i t is impossible at present to ident i fy the major i ty 
of the species i n these families. I t is not at a l l probable tha t the l i t t l e Gelechia, No. 
10, is parasitic on the cut-worms, and Mr. Gillette's later surmise is doubtless the cor
rect one. 

A Grasshopper L e t t e r f r o m Utah . 

I thought a few lines from the Farmers' and Gardeners' Club, of Nephi City, might 
he interesting to you. The farmers of this place have suffered considerable loss this 
year by the ravages of the grasshoppers, which came in untold millions and ate every 
green thing before them. The whole force of the people had to turn out and do their 
very best to destroy them. The best mode that we found was to dig trenches about 
3 feet deep and 2 feet wide, drive the hoppers in , put some straw on them, and then 
burn them up. I t was supposed by this method that we destroyed not less than ten 
to twelve bushels each day for four or five days. Af ter that there were enough l e f t 
to do considerable damage to the remaining crops. Some of our farmers did not get 
as much seed as they put i n the ground; some got about half a crop. Then came the 
very hot weather. The water i n our i r r iga t ing ditches was not more than one-half 
as much as we have had in years past, the cause being very l i t t l e snow in the mount
ains. Our main dependence, therefore, for crops, agriculture, and horticulture suf
fered greatly, excepting i n some few cases. I have not seen the l ike i n the last 
twenty-seven years, and I am sorry to say that the farmers have come out this sea
son at the l i t t l e end of the horn. I sent a specimen of the "hoppers" to Prof. Law
rence Bruner, of the Nebraska Agricul tural Experiment Station, at Lincoln. He 
wrote me that they were of the k ind that would stay by us; as they were not the 
migratory k i n d we would have to f ight them to death. I t h i n k that the farmers must 
have been somewhat neglectful to give them such a start. The trench that I spoke 
of extended about two miles and a half, so you can judge of the labor that i t took 



2 8 2 

to accomplish the work. The apple crop was very light in this part; most of the 
f r u i t dropped to the ground before half matured, on the average about oue-quarter 
of a crop. Peaches and plums, however, were i n abundance and of the best quality. 
I never saw finer in these valleys. * * * —[James B. Darton, Nephi City, Utah, 
November 5,1889. 

Another Insect impressed in Paper. 

I have received to-day an interesting pressed specimen of a Neuropterous insect 
w i t h no other statement i n reference to i t than that i t comes from you. Wi l l you 
please give me some facts in reference to the specimen'and how i t came to be so com
pletely pressed ? The explanation of this particular example can not be the same as 
that given upon page 381 of Vol . I , INSECT L I F E , of a species of Lithobius th&t was sent 
f rom the Giles Lithographic and Liberty Print ing Company, for that was evidently 
caught up in the surface substance of the paper while i t was being manufactured— 
f_C. V Riley, December 16, 1889, to Mr. N . O. Wilhelm, 25 Clinton Place, N. Y. 

REPLY.—Your letter of December 16 is at band. The specimen of a Neuropterous 
insect in a heavy manila paper is an interesting exhibition of the power of the 
paper machine in incorporating wi th the paper pulp, into the paper itself, the body, 
legs, and a l l except the parchment-like wings of an insect. The wings are quite 
free from the paper except at the point of union w i t h its owner in l ife and are yet 
pressed to the common level. You see a l l parts of the insect can readily be seen. I 
t h i n k i t was curiosity that led to this creature's untimely death. I t was evidently 
facing the crushing rollers, for you see behind the long, tapering discolored band, 
evidently from the juices of its body. Not only this, but meeting its death through 
being curious and the numerous empty egg-shells in the surface of the paper persuade 
me i t was a female.—[N. O. Wilhelm, 25 Clinton Place, New York City, December 
20, 1889. 

The "Katy-did" Call. 

By careful observation of several years I have established the fact that the call of 
" K a t y d i d " is made by the tree cricket. I have captured a number of specimens, 
and had witnesses who watched them. While making the sound the wings are held 
upright at r ight angles to the body, and the souud is made by moving the edges of 
the wings laterally. * * *—[LeRoy T. Weeks, Osborne, Kans., November 23, 1889, 
to Smithsonian Inst i tut ion. 

I have observed for several years that the common call of " K a t y d i d " is made by 
the tree cricket, and that the so-called Katydid makes a continuous " Z " sound. 

I have called the attention of many people to the fact. I have caught specimens 
and kept them in my room. I have reported to Prof. F . H . Snow, K. S. U . , and shall 
report to-day to Harvard, Yale, and Smithsonian Institution.—* * *—[LeRoy T. 
Weeks, Osborne, Kans., November 23, 1889, to Dr . C. Hart Merriam. 

REPLY.—Your letters of the 23d ultimo, addressed to the Smithsonian Institution 
and to the Ornithologist of the Department of Agriculture have both been referred to 
me for reply as to the portion referring to tree crickets. You have made a not un
natural mistake in considering that you have fouud that the insect which makes the 
Katydid cry is the tree cricket. You probably have not heard the true Katydid. The 
insect to which you refer which makes the sound not unlike that of the Katydid is 
(Ecanthus latipennis Riley. The notes of the Katydids have been carefully studied by 
several entomologists, and you w i l l find in my sixth Report on the Insects of Missouri, 
pages 150 to 169, a f u l l account of my own observations, while I have treated of tree 
crickets in the fifth report of the same series, page 120, and in the general index to 
the same in Bulletin 6 of the U . S. Entomological Commission, page 163.—[December 
4, 1889.1 

f 
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Notes o f the Season f r o m Miss iss ippi . 

The cotton worm (Aletia argillacea, Hiibn.): This worm made his first appearance 
on bottom land of large plantations i n the latter part of July, but i ts in ju ry was 
greatly diminished by the use of Paris greeu. I t never appeared on upland farms 
t i l l August, and in some localities not un t i l September. The percentage of loss av
erages from 15 to 30 per cent. The late June planting tends to swell the percentage 
of injury, which was caused by severe drought during the latter part of A p r i l and 
all of May. 

The boll or corn worm (Heliothis armigera, H i i b n . ) : This worm did but slight dam
age to the cotton crop in this locality, but has been quite numerous on young corn 
plants, eating holes i n the blades, during June. 

The corn-plant louse (Aphis maidis): Observed during the summer in large groups 
on corn and sorghum plants. 

The corn-root worm (Diabrotica 12-punctata): The larva of the above injured the 
stand of corn very seriously during A p r i l and May. 

The cabbage plusia (Plusia brassicce, E i l ey) : Very numerous and destructive in gar
dens in this locality. 

The cabbage pionea (Pionea rimosalis, Guenee): This garden pest has been very dam
aging to the entire cabbage family, generally feeding on the tender leaves surround
ing the heart. 

The cabbage-plant louse (Aphis brassicce, L i n n ) : Found on a good many plants of 
the cabbage family i n vast groups. 

White ants or wood-lice (Termes flavipes, K . ) : Have noticed these insects destroy
ing collard-stalks and turnip-roots by gradually eating out the interior. 

Proconia undata: Captured several specimens feeding on cabbage during June. 
The bean cut-worm (Telesilla cinereola, Guenee): Feeding on bean-pods, doing con

siderable damage to the bean crop. 
The squash-vine borer (Melittia ceto, Westw.): Quite numerous, boring the vines 

of cucumbers, squashes, and cashaws. 
The squash bug (Anasa tristis,De Geer): One of the most injurious insects known 

in this locality to most al l cucurbitaceous vines, especially squash and pumpkins. 
The squash borer (Endioptis nitidalis, Cramer): Have noticed this worm boring 

holes into squashes, cucumbers, melons, and cashaws, feeding on the fleshy pulp, 
which generally causes rot and decay. 

The granulated cut-worm (Larva of Agrotis annexa, Treitshke): This larva has been 
very destructive to most a l l garden vegetables, also very damaging to young cot
ton plants. 

The shagreened cut-worm (Larva of Agrotis malepida, Guen.): Have captured this 
larva feeding upon cabbage plants and likewise on young cotton plants. 

The May-Beetle (Lachnosterna hirticula): This beetle has been quite numerous and 
damaging to the foliage of several forest trees during the past summer. 

The tomato worm (Sphinx Carolina, L i n n ) : Very common on tomato plants, also 
found them this season on tobacco and pepper plants.—[G. H . Kent, Roxie, Miss. 



2 8 4 

STEPS T O W A R D S A R E V I S I O N OF C H A M B E R S ' I N D E X , W I T H NOTES 
A N D DESCRIPTIONS OF N E W SPECIES. 

BY LORD WALSINGHAM. 

[Continued from, p. 155.J 

Adela flamensella Chamb. 
= lactimaculella Wlsm. 

This species was originally described from a very bad specimen w i t h antenna) and 
palpi broken off and therefore presumably w i t h the wing more or less worn. 

Imperfect specimens of lactimaculella, female, in my own collection agree .with the 
description in having no markings, except a minute whitish spot at the beginning of 
the costal cilia. The saffron head of the female is also characteristic. Good speci
mens of the male (which has a black head), show three distinct spots, two costal and 
one intermediate and dorsal. 

Adela simpliciella Wlsm. 

A unicolorous species allied to rufimitrella Scop, and violella Tr. It can not be con
fused w i t h any North American species, being much smaller than bella Chamb. 

A very small form apparently undistinguishable from this species occurs in Texas. 

Adela punctiferella sp. n. 

Antennas, $, 13mra long, whitish tinged with fuscous towards the base. 
Palpi, roughly clothed, hoary; the naked apical jo in t sl ightly tinged w i t h purple 

above. 
Head and face, roughly clothed, hoary. 
Thorax, greenish bronze. 
Pore-wings, greenish-bronze, w i t h a small indistinct whit ish spot at the end of the cell, 

a l i t t l e above the middle of the w i n g ; cilia shading f rom greenish-bronze to 
greyish at their tips. 

Hind-wings, deep violet, w i t h greenish-brown margins; ci l ia as i n the fore-wings. 
Underside of loth pairs of icings, violet, sprinkled outwardly w i t h greenish-bronzy 

scales. 
Abdomen, fuscous, hoary beneath. 
Exp. al., 10™m. 
Hab., Los Angeles, Cal. 
Type, 2 > Mus. Wlsm. 

I am indebted to Dr. Eiley for the specimen from which this small but distinct 
species is described. 

A d e l a bel le l la W l k . 

= degeerella Emmons (nec L.). 
Walker describes this species as closely allied to degeerella L . and I mentioned (P. 

Z. S., 1880, 78) that i t differed from that species " o n l y i n the richer coloring and 
in the darker purple hind wings. The longitudinal stripes before and beyond the 
central band, as wel l as the margins of the band itself, are very distinct and of a 
bri l l iant shot purple-blue, whereas these and the central band itself are paler in the 
European species." 

Specimens received from Japan are apparently undistinguishable f rom this species-
as represented by Walker's type i n the Bri t ish Museum, but wi thout a careful study 
of the numerous degrees of variation i n the many allied Asiatic forms, of which I 
have a large number of specimens, i t would be unsafe to attempt to define its geo
graphical range. 
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A d e l a singulel la Wlsm. 

This species differs from sulzella Schiff. in its smaller size, narrower fascia, and in 
having the antennae of the female similar to those of the male instead of being thick
ened to the middle. I t has a single narrow fascia on a plain bronzy ground. 

Adela septentrionella Wlsm. 

This species belongs to the group of which the heads of the male are black and of 
the female yellowish. I t has much the appearance of trigrapha Z., i n the male sex 
only, but is smaller, and possesses no th i rd transverse fascia, this being indicated 
only by a costal spot; moreover the eyes of the male are set much wider apart than 
in trigrapha, and in this respect approaches the genus Nemotois Hb. I t may be de
sirable to recognize this genus as occurring in North America, but I prefer to leave 
this point un t i l the publication of a finally revised index. 

Adela purpurea Wlk. 
=Uviella Z. 

This very distinct species w i t h its broad post-median white fascia on a bronzy 
ground, followed by a less conspicuous ante-apical transverse streak, appears t o 
occur only i n the northernmost parts of the United States. I t is abundantly distinct 
from all other species. 

A d e l a r id ingsel la Clem. 

= LHcte corru8cifa8ciella Chamb. 
= Adela schlageri Z. 

This species is quite distinct from all European forms, f rom which the group of 
black scales and metallic spots at the anal angle at once separate i t . I t has much 
the coloration of a Glyphipteryx. 

Adela bella Chamb. 
= chalybeis Z. 
= iochroa Z. 

The original description of bella Chamb. refers to a " d u l l brown purple, violaceous, 
or golden," species (not green) w i t h indist inct dark-margined fasciae near the apex. 
The antennae of the female are described as having tbe basal half dark purple, but i t 
is not recorded that they are thickened at the base wi th long scales. This agrees in the 
main with Zeller's description of chalybeis, of which the antennae are four times the 
length Of the body. Zeller's type of iochroa in Dr. Staudinger's collection agrees w i t h 
specimens i n my own collection which are not green, but purplish, and have antennae 
of the length described. I can find no difference between this and the description o f 
chalybeis sufficient to separate them. I n my own collection are specimens of a b r i l 
liant green Adela, f rom Louisiana, w i t h thickened antennae in the female and wi th in 
distinct transverse lines (scarcely fasciae), such as described by Chambers in his sec
ond notice of bella (Can. Ent. , I X , 207, and X I , 125), where I th ink he may have had 
this undescribed species before h im and not bella. I t seems to require a detailed de
scription and a name. 

A d e l a aeruginosella sp. n. 

Antenna, male, with the basal third tinged with purplish-fuscous, the apical two-
thirds white, length 22™", the basal jo in t enlarged; female, 1 0 - l l m ' n i n length, 
wi th the basal hal f th ickly clothed wi th deep purple scales. 

Palpi, ferruginous, much mottled w i t h fuscous. 
Head, male and female, covered w i t h long ferruginous scales; face purplish-fuscous. 
Pore-wings, shining metallic green, deep purplish towards the apex, w i th a golden 

tinge along the base of the greenish-purple c i l i a ; on the purple apical portion of 
the wing ar^ some ill-defined transverse streaks of metallic green, correspond
ing w i t h the main color of the wing , not dark-margined nor str ict ly fasciaform. 
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Hind-wings, deep greenish-purple; cilia tipped w i t h purple, but slightly tinged with 
golden along their base, especially about their apex. 

Thorax and abdomen, du l l greenish-fuscous. 
Posterior legs, fuscous; tarsal joints w i t h four white spots on the upper side. 
Exp. al., 1 5 m m . 
Hab., Louisiana (Morrison). 
Types, $ $, JHus. Wlsm. 

This species differs from Adela bella Chamb. and its synonyms i n the decidedly 
green color of the fore-wings, i n the absence of golden scales on the apical surface, 
and in the absence of transverse fasciaform markings on the apical th i rd of the wing, 
also i n the longer antennae, of which a larger portion towards the base is tinged with 
purple. 

(To be continued.) 

G E N E R A L NOTES. 

THE WHEAT SAW-FLY. 

Mr. W- Hague Harrington, in the February, 1890, number of the 
C a n a d i a n E n t o m o l o g i s t , r eco rds t h e c o l l e c t i n g o f Cephus pygmceus, 
k n o w n i n E n g l a n d as t h e " C o r n S a w - f l y , " b y s w e e p i n g i n a meadow, 
p r e s u m a b l y near O t t a w a , a n d also i n a c o l l e c t i o n r ece ived f r o m M r . V a n 

Duzee , co l l ec t ed near B u f f a l o , N . Y. , 
a on t h e 9 t h a n d 11 th o f June , 1888. 

M r . H a r r i n g t o n ' s specimens were 
t a k e n i n 1887. 

I n t h i s n o t e M r . H a r r i n g t o n does 
n o t r e f e r t o P ro fes so r Comstock's 
r e a r i n g o f t h i s insec t f r o m wheat 
s t a l k s i n I t h a c a , N . Y . , i n 1888-'89, 
w h i c h w e h a v e n o t e d i n a recent 
n u m b e r o f I N S E C T L I F E . T h e figure 

w h i c h w e g i v e he re i s t a k e n f r o m 
C u r t i s , a n d was o r i g i n a l l y made to 
show- t h e s i m i l a r i t y w i t h t h e method 
o f w o r k a n d appearance o f Phylloecus 
integer, w h i c h bores i n t h e young 
shoots o f w i l l o w , a n d w h i c h we 
t r e a t e d i n N o . 1 o f Y o l . I o f I N S E C T 

L I F E . A c o m p a r i s o n o f t h i s figure 
w i t h t h e one t h e r e g i v e n w i l l show tbe 
re semblance , a n d t h e r epub l i ca t ion 
o f t h i s f i g u r e o f Cephus w i l l perhaps 
ass is t o t h e r co l l ec to r s i n recogniz ing 

i t . T h e insec t f i g u r e d a t / i s t h e c o m m o n e s t E u r o p e a n parasite—, 
Pachymerus calcitrator. 

FIG. 60. Cephus pygmceut: a. outline of larva— 
nat. size; 6, larva enlarged; c, larva in wheat 
stalk—nat. size; d, frass; e, adult female; / , 
female parasite—enlarged (after Curtis). 
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TASMANIAN L A D Y B I R D S AND T H E " A M E R I C A N B L I G H T . " 

In reviewing my notes on Australian and Tasmanian insects, pub
l i shed i n V o l . I , N o . 12, o f I N S E C T L I F E , M r . F r a s e r S. C r a w f o r d , i n T h e 

Garden a n d F i e l d f o r S e p t e m b e r , t akes e x c e p t i o n s t o m y s t a t e m e n t t h a t 
the same c o c c i n e l l i d w h i c h i s so e f f i c i e n t i n d e s t r o y i n g Schivoneura lani-
gera abou t A d e l a i d e , S o u t h A u s t r a l i a , was f o u n d d e s t r o y i n g Rhopalosi-
phum on c a r r o t i n T a s m a n i a . 

W h e n M r . K o e b e l e a n d m y s e l f p a r t e d c o m p a n y i n M e l b o u r n e , he t o 
go to N e w Z e a l a n d a n d I t o T a s m a n i a , a n d l a t e r t o S o u t h A u s t r a l i a t o 
secure a s u p p l y o f t h e Schizoneura e a t i n g c o c c i n e l l i d , I r e c e i v e d n o 
descr ip t ion o r spec imen o f t h e o b j e c t o f m y j o u r n e y t o A d e l a i d e , M r . 
Koebele s t a t i n g t h a t M r . C r a w f o r d a n d m y s e l f w o u l d h a v e n o d i f f i c u l t y 
in r e c o g n i z i n g i t . 

O f t h e f r u i t l e s s search a t H e a t h p o o l , b o t h M r . C r a w f o r d a n d m y 
self have w r i t t e n . A f t e r r e j o i n i n g M r . K o e b e l e a t A u c k l a n d , N e w Zea
land, o n o u r h o m e w a r d v o y a g e , a n d w h i l e c o m p a r i n g notes o n s teamer , I 
unders tood M r . K o e b e l e t o say t h a t m y T a s m a n i a n species, spec imens o f 
which I gave h i m , was t h e same as t h e one I s o u g h t t o secure a t H e a t h -
pool. O n r e t u r n i n g h o m e a n d p r e p a r i n g t h e no tes f o r I N S E C T L I F E , re
l y i n g on m y u n d e r s t a n d i n g o f M r . Koebe l e ' s s t a t e m e n t , I w r o t e as I d i d , 
and no t k n o w i n g t h e n a m e o f t h e species, l e f t i t b l a n k i n t h e m a n u 
script, and i t was s u p p l i e d i n t h e o f f i c e o f t h e D i v i s i o n a t W a s h i n g t o n . 

On rece ip t o f t h e S e p t e m b e r n u m b e r o f G a r d e n a n d F i e l d I t o o k 
pains t o h a v e m y spec imens a g a i n d e t e r m i n e d b y t h e same a u t h o r i t y 
and the species was a g a i n p r o n o u n c e d Leis conformis M u l s a n t . T h e 
second l a d y beet le , m e n t i o n e d as f e e d i n g o n Rhopalosiphum, i n f e s t i n g 
carrot i n M r . Keen ' s g a r d e n i n K i n g s t o n , T a s m a n i a , is Coccinella re-
panda T h u n b e r g . N o w , K i n g s t o n i s a s m a l l h a m l e t , s u r r o u n d e d a l m o s t 
en t i re ly b y woods a n d h i l l s , a n d M r . K e e n ' s g a r d e n is o n t h e o u t s k i r t s 
o f the v i l l a g e a n d c o n t a i n s f r u i t s o f d i f f e r e n t k i n d s , i n c l u d i n g app les as 
wel l as vegetables . 

O n t h i n k i n g t h e m a t t e r o v e r a g a i n , I r e m e m b e r t h a t t h e G. repanda 
were m u c h m o r e n u m e r o u s o n t h e i n f e s t e d c a r r o t t ops t h a n L. confor
ms, y e t t h e r e w e r e a f e w o f t h e l a t t e r p resen t . Leis conformis was also 
very a b u n d a n t a b o u t y o u n g bushes o f some species o f E u c a l y p t u s , i n 
fested b y Briococcus eucalyptiCr. a n d , a f t e r r e a d i n g M r . C r a w f o r d ' s no t i ce , 
I have no d o u b t b u t t h a t t h e y w e r e f e e d i n g u p o n t h i s cocc id a n d some 
of them h a d s t r a y e d a w a y t o M r . K e e n ' s g a r d e n . I n r e p l y t o M r . C r a w 
ford's o b j e c t i o n t o t h e use o f t h e t e r m " l i t t l e , " as a p p l i e d t o Leis confor
mis, I w o u l d s t a t e t h a t m y spec imens are f r o m 5 m m t o 6 m m i n l e n g t h . I t 
would n o t be a t a l l s u r p r i s i n g t h a t t h e y were m u c h l a r g e r t h a n t h i s i n 
South A u s t r a l i a . 

I n T a s m a n i a a l a r g e n u m b e r o f t h e pupae w e r e obse rved t o h a v e 
been p a r a s i t i z e d , a n d I succeeded i n r e a r i n g a n u m b e r o f m i n u t e H y -
menopters f r o m t h e m , b u t o n s u b m i t t i n g these t o M r . H o w a r d t h e y 
were f o u n d t o be s e c o n d a r y p a r a s i t e s . — [ P . M . W e b s t e r . 
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FLIES ON APPLE TWIGS IN NEW ZEALAND. 

The New Zealand Farmer for December, 1889, and January, 1890, has 
c o n t a i n e d t w o a r t i c l e s e n t i t l e d " F l i e s o n A p p l e T w i g s , " w h i c h are 
r a t h e r i n t e r e s t i n g . I n t h e first a r t i c l e a n accoun t i s g i v e n o f t h e occur
rence o f c e r t a i n r a t h e r l a r g e h u m p - b a c k e d flies f o u n d s t i c k i n g upon ap
p le t w i g s w h i c h h a d a p p a r e n t l y " d i e d b l a c k " a n d w e r e covered w i t h a 
f u n g u s g r o w t h . I n t h e second a r t i c l e , h o w e v e r , t h e fly is de te rmined 
b y P ro fesso r K i r k as Eenops brunneus, a n d an a r t i c l e i s q u o t e d f r o m Mr« 
M a s k e l l , w h i c h s ta tes t h a t t h e b l a c k f u n g u s l o o k o n t h e t w i g s is i n 
r e a l i t y a mass o f eggs l a i d b y t h e flies. M r . M a s k e l l saved the eggs 
u n t i l t h e l a r v a h a d h a t c h e d , b u t he was u n a b l e t o keep t h e m a l ive . H e 
s tates t h a t t h e larvae o f none o f t h e Acroceridce, t o w h i c h t h i s f l y be
longs , are k n o w n , a n d he i s u n a b l e t o s t a te w h a t these larvae would 
h a v e been i n t h e s ta te o f n a t u r e . 

T h e notes are o f cons ide rab le i n t e r e s t , e spec i a l ly i f t h e d e t e r m i n a t i o n 
s h o u l d be cor rec t , f o r u p o n l o o k i n g t h e m a t t e r u p w e find t h a t a l l o f the 
flies o f t h i s f a m i l y o f w h i c h t h e h a b i t s are k n o w n are pa ras i t i c upon 
sp iders . Aerocera sanguined a n d A. trigramma h a v e been rea red b y 0 . 
K o c h f r o m t h e o r a n g e - y e l l o w cocoons o f Tegenaria agilis. Henops mar-
ginatus o r Ogcodes pallipes was r e a r e d b y M e n g e f r o m Glubiona putrist 

t h e l a r v a l i v i n g i n t h e a b d o m e n o f t h e sp ide r . Astomella lindenii was 
r e a r e d b y E r b e r , f r o m the a b d o m e n o f Gteniza ariana. T h e probabi l -
t ies are t h a t t h e d i s c r e p a n c y be tween t h e t w o accounts arises f r o m the 
w r o n g d e t e r m i n a t i o n o f t h e N e w Z e a l a n d insec t . T h e figures are too 
p o o r t o enab le a d e t e r m i n a t i o n . 

NOMENCLATURE OF BLISTER BEETLES. 

At the meeting of the French Entomological Society held on November 
13, 1889 (Bull, des Seances, p p . C C X I I - C C X I I I ) , D r . H . B e a u r e g a r d pro
posed some changes i n t h e n o m e n c l a t u r e o f c e r t a i n species o f Meloidae, 
o n a c c o u n t o f d u p l i c a t e d names . T h e f o l l o w i n g a p p l y t o ou r N o r t h 
A m e r i c a n f a u n a : 

Nemognatha bicolor W a l k , i s c h a n g e d t o N. walkeri. T h i s change is 
s u p e r f l u o u s as W a l k e r ' s species has l o n g been k n o w n t o be a synonym 
o f N~. apicalis Lec . 

Gantharis lugubris U l k e i s c h a n g e d t o C. ulkei because t h e specific 
n a m e c o n f l i c t s w i t h Epicauta lugubris K l u g . T h i s change w o u l d seem to 
be unnecessary so l o n g as t h e g e n e r a Epicauta a n d Gantharis can be 
k e p t a p a r t . 

T o Tetraonyx 4:-maculatus F a b r . b e l o n g as s y n o n y m s T. cruciatus Cast., 
desc r ibed f r o m S. D o m i n g o , a n d T. cubensis C h e v r . , desc r ibed f r o m 
C u b a . — [ E . A . S c h w a r z . 
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P L A N T IMPORTATION INTO I T A L Y . 

We have previously referred in the Bulletins of this Division to the 
a n t i p h y l l o x e r a l a w s passed a t t h e c o n v e n t i o n o f B e r n e , a n d have p r i n t e d 
the r e g u l a t i o n s c o v e r i n g t h e i m p o r t a t i o n o f p l a n t s f r o m A m e r i c a i n t o 
countr ies r ep resen ted i n t h e t r e a t y . B u t as t h i s was some t i m e ago we 
t ake occasion t o p r i n t a l e t t e r r e c e i v e d b y t h e I t a l i a n M i n i s t e r a t W a s h 
i n g t o n f r o m t h e I t a l i a n D e p a r t m e n t o f S ta t e , w h i c h has reached the 
Secretary o f A g r i c u l t u r e t h r o u g h t h e I t a l i a n L e g a t i o n i n W a s h i n g t o n 
and the H o n o r a b l e S e c r e t a r y o f S t a t e : 

ROME, December 4, 1889. 
Mr. M I N I S T E R : I t has happened that certain Royal consular officers i n countries 

which, like the United States of America, do not belong to the International An t i -
phylloxeric Union, have issued certificates attesting the freedom from phylloxera of 
plants sent to I ta ly , or merely the immunity of the countries from which the plants 
are sent. Now i t is wel l to observe that no plants can be imported from countries 
that have not adhered to the Antiphylloxeric Convention held at Berne, unless 
by special previous authorization f rom the Royal Ministry of Agriculture and Com
merce. 

Such authorization, i n case i t is granted, is always dependent upon the presentation 
of the same documents that are required for plants that are sent f rom one to another 
signatory State of the Swiss Convention, and this is because i t is expressly provided 
that States which did not sign that convention can not be treated more favorably 
than those which did sign i t or have subsequently adhered to i t . 

At the request of the Royal Ministry of Agriculture and Commerce, I inform you of 
the foregoing, requesting you to give due notice thereof, and to cause such notice to 
be given to a l l whom i t may concern in the United States, in order that plants sent 
from that country to I t a ly may not be refused admission on the Ital ian frontier. 

I w i l l add that, in addition to the aforesaid authorization, the certificate that must 
accompany shipments of plants must be issued by the local authorities and contain 
the following declarations: 

(1) That the plants shipped are rrom earth that is at least twenty meters distant 
from any vine, or that i t is separated from any vine by some other obstacle that is 
deemed sufficient to prevent the extension of the roots of such vine. 

(2) That such earth does not contain any vine. 
(3) That no vines have been deposited there. 

D A M I A N I , 

Assistant Secretary of State. 
The R O Y A L L E G A T I O N OF I T A L Y , 

Washington. 

TRAPS FOR THE WINTER MOTH USELESS. 

Mr. B. McLachlan, in a recent number of the Gardener's Chronicle 
( V o l . 7, p . 23) , c a l l s a t t e n t i o n t o t h e f a c t t h a t t h e t r a p s w h i c h a i m a t t h e 
des t ruc t i on o f t h e ma les o f t h e W i n t e r M o t h (Cheimatobia brumata) w i l l 
f a i l o f good r e s u l t s , s ince e n o u g h w i l l a l w a y s escape t o f e r t i l i z e t h e w i n g l e s s 
females, a n d t h a t i t i s t h e l a t t e r , r a t h e r t h a n t h e males , t h a t s h o u l d be 
gua rded a g a i n s t . I n t h i s c o n n e c t i o n i s n o t e d t h e " pa r thenogenes i s " 
o r " a g a m o g e n e s i s " o f c e r t a i n o f t h e w i n g l e s s f emale m o t h s , w h i c h , o f 
course, w o u l d r e n d e r f u t i l e t h e d e s t r u c t i o n o f t h e males a lone . 
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A NEW ELM INSECT. 

I n G a r d e n a n d F o r e s t f o r J a n u a r y 15, 1890, p . 30, P r o f . J . B . S m i t h 
ca l l s a t t e n t i o n t o a n e w e l m insec t (Zeuzera pyrina F a b r . ) e v i d e n t l y i m 
p o r t e d f r o m E u r o p e , t h e m o t h s o f w h i c h f o r some t i m e pas t have oc
c u r r e d i n i n c r e a s i n g n u m b e r s e v e r y yea r i n t h e c i t y o f N e w a r k , N . J . , 
p a r t i c u l a r l y a b o u t e l ec t r i c l i g h t s i n t h e n e i g h b o r h o o d o f e l m trees. Ex
a m i n a t i o n f a i l e d t o s h o w a n y o f t h e larvae i n t h e t r u n k s o r roo t s o f the 
e l m t rees . R e c e n t l y , h o w e v e r , n u m b e r s o f t h e larvae were f o u n d i n the 
s m a l l t w i g s o f a f e l l e d t r ee a n d t h e pupae i n b u r r o w s i n t h e larger 
b ranches . T h e t e r m i n a l t w i g s o f m a n y o f t h e t rees a t N e w a r k are re
p o r t e d t o be d y i n g as a r e s u l t , i t i s supposed , o f t h e a t t a c k s o f t h i s in 
sect. Recogn i zab l e figures o f t h e m o t h s a n d larvae are reproduced 
f r o m d r a w i n g s b y M r . J o h n A n g e l m a n n . T h e a d u l t insec t i s a large 
w h i t e m o t h w i t h b l u e - b l a c k spots , k n o w n to E n g l i s h co l lec to rs as the 
l e o p a r d m o t h . 

SOOT AS A REMEDY FOR WOOLY APPLE-LOUSE. 

T h e N e w Z e a l a n d F a r m e r f o r December , 1889, p . 524, r e fe r s t o the use 
o f coa l soot t o d e s t r o y t h e r o o t f o r m o f t h e " A m e r i c a n b l i g h t " (Schizo-
neura lanigera). T h e soot i s b u r i e d 6 o r 7 inches b e l o w t h e sur
face o f t h e a f f ec t ed t r ee a n d i s s a i d t o g i v e v e r y s a t i s f a c t o r y results. 
T h e use o f soot i s i n t h e same l i n e as t h e o l d r e m e d y o f w o o d ashes 
w h i c h w i l l be f o u n d t o be e q u a l l y s a t i s f a c t o r y . T h e a l l e g e d eff icacy of 
t h e soot a g a i n s t a l l o t h e r insec t pests o f t h e a p p l e is as i s p o i n t e d out 
m o r e t h a n d o u b t f u l . 

METAMORPHOSES OF FLEAS. 

M r . W . J . S i m m o n s r e a d b e f o r e t h e M i c r o s c o p i c a l Soc ie ty o f Ca lcu t ta , 
M a r c h 5 ,1888, a n i n t e r e s t i n g pape r o n " T h e M e t a m o r p h o s e s o f the Dog-
flea," w h i c h has since appea red i n t h e A m e r i c a n M o n t h l y Mic roscop ica l 
J o u r n a l , v o l . 9, p p . 227-230. H e p resen t s some n o v e l phases o f flea 
l i f e , w e l l c a l c u l a t e d t o e x c i t e one's i n t e r e s t i n these q u i t e general ly 
a n a t h e m a t i z e d insects . I t i s s t a t ed t h a t t h e r e a re t w e n t y - f i v e d i f f e r e n t 
species o f fleas; t h e d o g , ca t , f o w l , m a r t e n , r a t , s q u i r r e l , hedgehog , mole, 
p i g e o n a n d b a t each h a v i n g i t s o w n species, w h i l e i t i s a cu r ious fac t 
t h a t t h e r e are also v e g e t a r i a n species, t w o o f w h i c h are ment ioned. 
O n e o f these l a t t e r l i v e s i n b r u s h w o o d , w h i l e t h e o t h e r i s a love r o f 
m u s h r o o m s . Bes ides these , t h e flea w h i c h a t t a c k s m a n has n o t been 
m e n t i o n e d , t o w h i c h m u s t be a d d e d t h e j i g g e r o f t r o p i c a l A m e r i c a , this 
b e i n g also a t r u e flea. M r . S i m m o n s m a k e s a cons ide rab le p o i n t o f the 
o r d e r o f l e n g t h o f t h e t a r s a l j o i n t s i n t h e c l a s s i f i c a t i o n o f fleas. 

F o l l o w i n g h i s notes o n t h e t r a n s f o r m a t i o n s o f t h e dog- f l ea w e find: 
E g g s were depos i t ed e a r l y i n t h e m o r n i n g o f O c t o b e r 17, 1886. These 
were p u t i n a glass a n d c o v e r e d w i t h a p a n e o f t h e same m a t e r i a l . O n 
t h e m o r n i n g o f Oc tobe r 19, a b o u t fifty h o u r s a f t e r d e p o s i t i o n , most of 
t h e n i t s h a d ha t ched o u t , b u t a f e w t o o k t w e n t y - f o u r h o u r s o r so longer. 
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The m a j o r i t y , t h e r e f o r e , r e q u i r e d o n l y a l i t t l e m o r e t h a n t w o d a y s as 
the i r p e r i o d o f i n c u b a t i o n . T h e larvaB were w h i t e , eyeless, c y l i n d r i c a l , 
act ive g r u b s ; t h e i r bod ies , e x c l u s i v e o f t h e h e a d , w i t h t h i r t e e n segments . 
These segment s a re beset w i t h l o n g h a i r s , t h e t e r m i n a l s egmen t e n d i n g 
i n t w o c u r v e d sp ines , w h i c h p r o b a b l y a i d t h e l a r v a i n l o c o m o t i o n . T h e y 
were s u p p l i e d w i t h n o f o o d e x c e p t b lood-pe l l e t s ( t h e supposed e x c r e t a 
of the a d u l t f l ea ) t h a t h a d been l e f t w i t h t h e n i t s , etc. , o n a c l o t h b y a 
sleeping d o g . T h e y w e r e suspec ted , h o w e v e r , o f c a n n i b a l i s m , as t h e i r 
numbers t h i n n e d w i t h n o o t h e r a p p a r e n t cause. O n O c t o b e r 25, t h e 
seventh d a y a f t e r l e a v i n g t h e e g g cases, t h e s u r v i v i n g i n d i v i d u a l s w e r e 
found c u r l i n g u p a n d o t h e r w i s e a c t i n g as t h o u g h a b o u t t o p u p a t e . 
U p o n u o t i c i n g t h i s t h e y w e r e s u p p l i e d w i t h a f r a g m e n t o f " p u t t o o , " 
into w h i c h , t h o u g h eyeless, t h e larvae q u i c k l y s w a r m e d , a n d t h e r e s p u n 
l i t t l e w h i t e s i l k e n cocoons. N o v e m b e r 2, m o s t o f t h e m q u i t t e d t h e i r 
cocoons as p e r f e c t a c t i v e f leas . T h e y were , t h e r e f o r e , i n t h e eggs f o r 
something o v e r t w o d a y s , as larvaB f o r s i x days , a n d pupae f o r e i g h t 
days, a t t a i n i n g t h e i r a d u l t s t a t e o n t h e s e v e n t e e n t h d a y a f t e r t h e depo
sition o f t h e eggs. T h i s i s a m u c h s h o r t e r p e r i o d t h a n g i v e n b y o l d e r 
w r i t e r s — W e s t w o o d , f o l l o w e d b y P a c k a r d — w h o a f f i r m t h a t f l eas a re 
larvae f o r t w e l v e a n d pupae f o r e l even t o s i x t e e n d a y s . H o w e v e r , t h i s 
may i n p a r t be d u e t o t h e w a r m e r c l i m a t e o f I n d i a , w h e r e t h e observa
tions j u s t d e t a i l e d were m a d e . 

T H E ENTOMOLOGICAL SOCIETY OF WASHINGTON. 

January 9, 1890.—The annual meeting of the Society was held and the following 
officers were elected for the ensning year: 

President, George Marx ; Vice-Presidents, C. V. Riley and L . O. Howard; Record
ing Secretary, C. L . Mar l a t t ; Corresponding Secretary, Tyler Townsend; Treasurer, 
B. P. Mann; Executive Committee, E. A. Schwarz, Otto Heidemann, W. H . Fox. 

Mr. W. H . WenzeL of Philadelphia, was elected a corresponding member. 
The retiring president, Mr. E. A. Schwarz, then delivered an address upon "North 

American entomological publications," after which remarks were made upon the 
address by Messrs. Howard, Riley and Smith. 

Mr. Riley expressed the opinion that the recognition of scientific matter, whether 
descriptive or otherwise, in weekly or monthly periodicals would always depend upon 
the character of the author of the work and of the periodical; that synonymy should 
not be affected by the publication of descriptions in newspapers or periodicals which 
did not have a natural history character, or which did not maintain a regular natural 
history department. 

Mr. J. B. Smith was of the opinion that publications to be recognized in literature 
should be i n accessible journals, or in other words, in workB which were put on sale, 
so that copies could be obtained without favor. 

The thanks of the Society were voted to Mr. Schwarz for his address. 
B. P I C K M A N M A N N , 

Acting Recording Secretary. 

February 6, 1890.—Mr. Schwarz presented a list of the blind or nearly eyeless Coleo
ptera, hitherto found i n the United States, exhibit ing in that connection a very f u l l 
collection of the b l ind species. The list of the cave-inhabiting species is the same as 



2 9 2 

published by Dr. Packard; but i n that of the non-cavernicolous species, several ad
ditions are made and their geographical distribution given. As a preface Mr. Schwarz 
made some general remarks on blind, insects and more especially on their mode of 
l i v ing . 

I n the remarks on this paper by Messrs. Eiley, Howard, and Schwarz, eyeless in
sects of various orders were discussed, together wi th the presence or absence of eyes 
i n the different stages of particular insects. 

Mr. Riley made some remarks on the larva of Platypsyllus. The discrepancy in 
size between the larva hitherto described and the mature insect had led him to sus
pect that the last larval stage as well as the pupa remained to be discovered. 

A specimen recently received by him and desciibed and figured (Entomologica 
Americana for February 1890, pp. 27-30) as the "Ul t imate Larva," is in general ap
pearance strikingly Mallophagous and a few points may be mentioned as not suffi. 
ciently emphasized in the published description. The arrangement of setous hairs 
on the venter recalled that i n the adult, while the raised dorsal points, though un
armed, foreshadowed somewhat the setous points on the dorsal abdominal joints of 
the adult. Remnants of the anal cerci of the earlier larval stages are noticeable in 
the two slight swellings on penultimate jo int , each surrounded by a series of short 
spinous hairs. The spiracles are small and lateral, but may be detected wi th diffi
cul ty at the inner angle in the notch between the abdominal joints. The protho-
racic spiracle has not been detected. 

He had. i n the paper already alluded to, raised a parenthetical question as to this 
being the final form of the Platypsyllus larva, but the position and character of the 
mouth parts, and particularly the single-jointed tarsi exclude i t from theMallophaga, 
while its general characteristics, though departing in so many respects from the 
earlier larva, have caused him to refer i t to Platypsyllus. The principal feature 
that would shake one's fa i th in this reference is the presence of ocelli, since none oc
cur in the earlier larva nor in the imago, and while such a feature is abnormal under 
the circumstances, i t is no more so than many of the other features of Platypsyllus. 

In the discussion, Mr. Schwarz held that i f not the ultimate larva of Platypsyllus, 
i t is certainly Coleopterous and can not be referred to the Mallophaga. 

In the Coleoptera, the Staphylinid genus Amblyopinus is known to be parasitic oi 
terrestrial rodents, two species having been found in the f u r of mice and rats in 
South America and Tasmania. We might reasonably expect to find this genus in 
North America under similar circumstances, but a glance at Prof. Riley's larva shows 
that i t cannot possibly belong to Amblyopinus nor to any other genus of StaphylinidaViJ 

Dr. Marx discussed a new family of spiders, the species of which are found abund
antly in the spring. These spiders come near the family Dictynidai, and belong to the 
genera Neophanes and Prodalia. Dr. Marx mentioned also a new remarkable spider, 
peculiar among other things i n having but two spinnerets—a feature which occurs 
i n but three other known genera. These genera differ from a l l other spiders, and are 
only related to each other i n the number of spinnerets. 

Considerable discussion followed relating to the advisability of erecting new fami
lies for odd species. The conclusion reached was t hat generally i t would be better to 
give such species sub-family importance in the nearest related existing family. 

Mr. L ine l l gave some personal observations showing that Megapentb.es limbalis Hbst. 
and M. granulosus Melsh. were tbe same species. He had found these two beetlesvn 
coitu, and as only males of limbalis and females of granulosus had been previout$j| 
known, the identity of the two species was f u l l y shown. M. limbalis being first 
described, holds. 

C. L . M A R L A T T , 
Recording Secretary. 

O 
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S P E C I A L NOTES. 
On the compound Eyes o f Ar th ropods .—Stud ies f r o m t h e B i o l o g i c a l 

Labora tory o f J o h u s H o p k i n s U n i v e r s i t y , V o l . I V , N o . 6, c o n t a i n s a pa
per " O n t h e M o r p h o l o g y o f t h e C o m p o u n d E y e s o f A r t h r o p o d s " b y 
Mr. Sho W a t a s e , w h i c h i s o f i n t e r e s t o w i n g t o i t s b e a r i n g o n t h e o r i g i n 
of the c o m p o u n d eyes o f insec t s . 

The p r i n c i p a l s u b j e c t o f t h e p a p e r i s t h e eye o f Limulus, b u t t y p e s o f 
the three g r e a t g r o u p s o f A r t h r o p o d s — I n s e c t s , Crus t acea , a n d A r a c h 
nids—were s t u d i e d , a n d t h e r e s u l t s a re i n c l u d e d i n t h e g e n e r a l i z a t i o n s 
at the close o f t h e pape r . 

The p r i m i t i v e t y p e o f t h e ommatidium, o r v i s u a l u n i t , i s t r a c e d i n t o 
a simple open e c t o d e r m i c p i t f r o m w h i c h he be l ieves t h e c o m p o u n d eyes 
of A r t h r o p o d s t o h a v e d e v e l o p e d b y a v e g e t a t i v e r e p e t i t i o n o f s i m i l a r 

Istructures, n o t u n l i k e w h a t i s supposed t o h a v e t a k e n p lace i n t h e f o r 
mation o f c e r t a i n c o m p o u n d o r g a n s i n o t h e r a n i m a l s , such as t h e k i d n e y 
in vertebrates , o r t h e r e s p i r a t o r y o r g a n s i n L a m e l l i b r a n c h s . 

Tak ing the n u m b e r o f f ace t s as g i v e n b y L u b b o c k , t h e c o m p o u n d eye 
of the house-f ly (Musca) w o u l d r ep re sen t a b o u t 4,000 i n v a g i n a t i o n s o f 
the skin , a n d o f t h e d r a g o n - f l y (jEschna) a b o u t 20,000, w h i l e a n oce l lus 
would represent a s i n g l e p i t . 

I n an a p p e n d i x t h e c o m p o u n d eye o f t h e s t a r - f i s h i s b r i e f l y cons ide red 
and is f o u n d t o be m o r p h o l o g i c a l l y s t r i k i n g l y s i m i l a r t o t h a t o f a n A r 
thropod. S i x l i t h o g r a p h i c p l a t e s a c c o m p a n y t h e p a p e r a n d a d m i r a b l y 
illustrate t h e a u t h o r ' s s t u d i e s . 

More Ohio N o t e s — " A Season's W o r k a m o n g t h e E n e m i e s o f t h e H o r 
t icul turis t ," i s t h e t i t l e o f a p a p e r b y C l a r e n c e M . W e e d , r e a d D e c e m b e r 
11,1889, before t h e O h i o S t a t e H o r t i c u l t u r a l S o c i e t y a n d r e c e n t l y i ssued 
in pamphlet f o r m b y t h e a u t h o r . I t t r e a t s o f b o t h in sec t a n d f u n g u s 
pests and u rges t h e a d v a n t a g e o f c o m b i n i n g i n sec t i c i de a n d f u n g i c i d e 
preparations f o r t h e s i m u l t a n e o u s t r e a t m e n t o f b o t h pes ts w h e n e v e r 
N s i b l e . T h e e n t o m o l o g i c a l p o r t i o n o f t h e p a p e r compr i ses m a t t e r f o r 
the most p a r t p r e v i o u s l y p u b l i s h e d i n t h e b u l l e t i n s o f t h e O h i o E x p e r i -

29:5 
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m e n t S t a t i o n a n d i n c l u d e s b r i e f accounts o f t h e S t r i p e d Cucumber . 
bee t le , t h e C h e r r y Tree - s lug , a n e w S t r a w b e r r y - r o o t P l a n t - l o u s e (Aphis 

forbesi), de sc r ibed i n t h e A u g u s t - D e c e m b e r , 1889, N o . o f Psyche, a n d o f 
t h e " R h u b a r b S n o u t - b e e t l e " (Lixus concavus), whose h a b i t s are stated 
( a n d a lso i n B u l l e t i n O h i o A g r i c u l t u r a l E x p e r i m e n t S t a t i o n , V o l . I I , 
N o . 1, second series, N o . 8, p . 153), t o be f o r t h e f i r s t t i m e recorded. 

I n 1872 w e s t u d i e d t h e h a b i t s a n d r e a r e d f r o m t h e l a r v a f o u n d i n the 
s t ems o f Ghenopodium hybridum, t h e w e s t e r n r ep re sen t a t i ve o f this 
species, Lixus macer, w h i l e M r . W e b s t e r b r e d i t l a t e r f r o m t h e stems of 
H e l i a n t h u s . W e b r i e f l y r e c o r d e d these h a b i t s a n d t h e ga l l -mak ing 
h a b i t o f Lixus parous f r o m C a l i f o r n i a a t t h e December , 1885, meeting 
o f t h e W a s h i n g t o n E n t o m o l o g i c a l Soc i e ty (P roc . E n t . Soc. W a s h . , I , 
N o . 2, 1888, p . 33) . T h a t L. concavus i n j u r e s r h u b a r b i n o the r par t s of 
t h e c o u n t r y as i t does i n O h i o a n d M i c h i g a n , was r e c o r d e d m a n y years 
ago b y G l o v e r , a n d has been i n d e p e n d e n t l y obse rved b y M r . J . G . Bar
l o w a n d M r . W m . B . A l w o o d . W e hope soon t o b r i n g o u r notes on 
t h e s u b j e c t t o g e t h e r . 

A q u a t i c Insects o f the Miss iss ippi Bottoms.— W e h a v e r e c e n t l y received ! 

f r o m P r o f . S. A . F o r b e s , D i r e c t o r o f t h e I l l i n o i s S t a t e L a b o r a t o r y of 
N a t u r a l H i s t o r y , a p a p e r b y H . G a r m a n , e n t i t l e d " A P r e l i m i n a r y Re
p o r t o n t h e A n i m a l s o f t h e W a t e r s o f t h e M i s s i s s i p p i B o t t o m s , near 
Q u i n c y , I l l i n o i s . " 

T h e r e p o r t is based o n s tud i e s a n d c o l l e c t i o n s m a d e i n t h e summer 
o f 1888, b y t h e S t a t e L a b o r a t o r y o f N a t u r a l H i s t o r y , t h e w o r k being 
a i d e d a n d f a c i l i t a t e d b y t h e I l l i n o i s F i s h C o m m i s s i o n . 

A f t e r a g e n e r a l d e s c r i p t i o n o f t h e p e c u l i a r c h a r a c t e r o f t h e streams' 
a n d l akes i n t h e l o c a l i t y c o v e r e d b y t h e i n v e s t i g a t i o n , t h e r e fo l lows a 
d i s cus s ion o f t h e gene ra a n d species o f t h e a n i m a l l i f e s t u d i e d , includ
i n g b o t h t h e h i g h e r f o r m s — m a m m a l s , b i r d s , fishes, e t c .—and t h e inver
t eb ra t e s . A m o n g t h e l a t t e r , t h e I n s e c t a a re c h i e f l y cons ide red , a n d this 
p o r t i o n o f t h e w o r k w i l l be o f mos t i n t e r e s t t o r eaders o f I N S E C T L I F E . 

T h e a q u a t i c insec ts are s t u d i e d p a r t i c u l a r l y i n t h e i r r e l a t i o n to fish 
c u l t u r e , a n d those species w h i c h a re e spec i a l l y i m p o r t a n t i n t h i s con
n e c t i o n are c h i e f l y d w e l t u p o n . 

C o n s i d e r a b l e a d d i t i o n s a re m a d e t o o u r k n o w l e d g e o f f o o d hab i t s in 
c e r t a i n cases, a n d references are g i v e n t o t h e p u b l i s h e d desc r ip t ions and 
accounts o f m a n y o f t h e species. D a t a o f i m p o r t a n c e t o t h e practical 
i c h t h y o l o g i s t a re t h u s b r o u g h t t o g e t h e r . 

I n sec t s b e l o n g i n g t o t h e f o l l o w i n g o rde r s a re c o n s i d e r e d : Dip te ra , 
Co leop te ra , T r i c h o p t e r a , N e u r o p t e r a , H e m i p t e r a , Ephemer idse , Plecop-
t e r a a u d O d o n a t a . A s i n g l e A r a c h n i d i s g i v e n as o c c u r r i n g near or in 
t h e w a t e r (Tetragnatha grallator H e n t z . ) , a n d a p a l e w a t e r m i t e (Arre-
nurus sp.) , was f r e q u e n t l y t a k e n o n t h e l a k e s a n d i s b e l i e v e d t o be a r iver 
species. 
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Life-histories o f some Kansas Moths .—Transac t ions o f t h e K a n s a s A c a d 
emy o f Science, V o l . X I , 1887- '88, w h i c h w e h a v e r e c e n t l y r e ce ived , con 
tains a p a p e r b y M r . 0 . L . M a r l a t t , e n t i t l e d " N o t e s o n t h e e a r l y s t ages 
of three M o t h s . " T h e species d iscussed a re Nerica hidentata W a l k e r , 
Anisota stigma F a b r . , a n d Callimorpha suffusa S m i t h . T h e l i f e - h i s t o r i e s 
of these m o t h s a re q u i t e f u l l y g i v e n , t o g e t h e r w i t h i l l u s t r a t i o n s o f t h e 
several stages o f each . T h e species first m e n t i o n e d breeds o n t h e E l m , 
the second, as i s w e l l k n o w n , o n t h e O a k , a n d t h e l a s t o n A s h . 

International Meet ings t o consider V i t i c u l t u r e and Fungus Diseases .—AD 

In t e rna t iona l E x p o s i t i o n o f a p p a r a t u s a n d p r o d u c t s f o r t h e t r e a t m e n t 
against m i l d e w , w a s h e l d a t R o m e , f r o m t h e 2 3 d t o t h e 2 7 t h o f M a r c h , 
1890, under t h e auspices o f t h e I t a l i a n OUnophi le C l u b . A t t h e s ame 
time an I n t e r n a t i o n a l V i t i c u l t u r a l R e u n i o n w a s h e l d , a t w h i c h v a r i o u s 
subjects r e l a t i n g t o f u n g u s diseases o f t h e v i n e , i n v e s t i g a t i o n s o n a n d 
remedies f o r t h e same, w e r e d i scussed . 

T H E ROSE C H A F E R . 

(Macrodactylus subspinosus, Fabr.) 

Few insec ts a re m o r e o f t e n r e f e r r e d t o i n o u r h o r t i c u l t u r a l l i t e r a t u r e 
than t h i s . T h e a c c o u n t s h a v e a l m o s t i n v a r i a b l y r e f e r r e d t o t h e r av 
ages o f t h e m a t u r e bee t l e , a n d f e w persons a re f a m i l i a r w i t h t h e species 
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i n i t s l a r v a l s ta te . I n f a c t , a f a l l l i f e - h i s t o r y w i t h a d e s c r i p t i o n o f the 
l a r v a i s y e t needed, a n d as w e r e a r e d i t t o t h e i m a g o a n d made a s t u d y o f 
i t i n t h e field i n 1882 a n d 1883, a n d as t h e bee t le a t t r a c t e d more than 
u s u a l a t t e n t i o n t h e p a s t y e a r w e h a v e deemed i t a d v i s a b l e a t t h i s t ime 
t o p u b l i s h t h e f o l l o w i n g accoun t . 

A n a t i v e N o r t h A m e r i c a n insec t , t h e r e i s e v e r y reason t o bel ieve t ha t 
t h i s Eose cha fe r , o r Rose b u g , as i t i s m o r e g e n e r a l l y ca l l ed , has in 
creased i n n u m b e r w i t h t h e p rogress o f h o r t i c u l t u r e , f o r t h e perfec t 
bee t le e v i d e n t l y shows a p r e f e r e n c e f o r t h e b lossoms a n d sweeter and 
m o r e t ende r f r u i t o f o u r c u l t i v a t e d p l a n t s as c o m p a r e d w i t h those o f 
w i l d p l a n t s . A n o t h e r reason m a y be f o u n d i n t h e increased area o f 
p a s t u r e a n d m e a d o w l a n d s w h i c h f o r m t h e n a t u r a l b r e e d i n g grounds of 
t h e species. T h e first p u b l i s h e d a c c o u n t o f t h i s i n sec t seems t o be t ha t 
g i v e n b y D r . H a r r i s i n h i s " M i n u t e s t o w a r d a h i s t o r y o f some A m e r i 
c a n species o f Melolonthae p a r t i c u l a r l y i n j u r i o u s t o v e g e t a t i o n " (Mass. 
A g r i c . R e p o r t a n d J o u r n a l , X , 1827, p p . 1-12), r e p o r t e d i n N . E . Farmer , 
1827 ( v o l . 6, p . 18, f f . ) . I n t h i s a ccoun t D r . H a r r i s says t h a t a t the 
t i m e t h e b u g s were first n o t i c e d t h e y w e r e c o n f i n e d t o t h e roses, b u t 
w i t h i n f o r t y years t h e y h a d p r o d i g i o u s l y inc reased i n n u m b e r and had 
become v e r y i n j u r i o u s t o v a r i o u s p l a n t s . F r o m t h i s i t w o u l d appear 
t h a t as f a r b a c k as t h e l a s t c e n t u r y t h e i n sec t was k n o w n as in ju r ious . 

PIG. 62.—Macrodactylus subspinosus: a, fuU-grown larva from the side; 6, head of larva from the 
front; c, left mandible of larva from beneath; d, left maxilla of larva from above; e, last ventral seg
ment of larva; / , pupa from beneath; g, tip of last dorsal abdominal segment of pupa ; h, last segment 
of pupa from the side—all enlarged (original). 

N A T U R A L HISTORY. 

According to Harris the female beetle lays her eggs to the number of 
a b o u t t h i r t y , a b o u t t h e m i d d l e o f J u l y , a t a d e p t h o f f r o m 1 t o 2 inches 
b e n e a t h t h e su r face o f t h e g r o u n d . H e does n o t s t a t e t h e f avo r i t e 
p lace f o r o v i p o s i t i o n , b u t i n o u r expe r i ence t h e larvae are especially 
a b u n d a n t i n l o w , open m e a d o w l a n d o r i n c u l t i v a t e d f i e l d s , p a r t i c u l a r l y 
w h e r e t h e s o i l i s l i g h t a n d s a n d y . H a r r i s s t a tes t h a t t h e eggs ha tch 
i n a b o u t t w e n t y days , a n d , w h i l e t h e p e r i o d w i l l v a r y w i t h t h e tempera-
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ture , t h e l a r v a i s f o u n d f u l l y g r o w n d u r i n g t h e a u t u m n m o n t h s . W i t h 
the app roach o f c o l d w e a t h e r i t w o r k s deeper i n t o t h e g r o u n d , b u t i n 
the s p r i n g w i l l f r e q u e n t l y be f o u n d nea r t h e su r f ace o r u n d e r s tones 
and o the r s i m i l a r ob jec t s , w h e r e i t f o r m s a s o r t o f c e l l i n w h i c h t o p u 
pate. I n c o n f i n e m e n t t h e p u p a s t a t e has l a s t e d f r o m t w o t o f o u r weeks . 
The p e r f e c t bee t l e issues i n t h e N e w E n g l a u d S ta tes a b o u t t h e second 
week o f J u n e , w h i l e i n t h e l a t i t u d e o f W a s h i n g t o n i t is seen a b o u t t w o 
weeks ea r l i e r . I t appea r s s u d d e n l y i n g r e a t n u m b e r s , as has o f t e n 
been observed a n d c o m m e n t e d u p o n , b u t t h i s i s i n c o n f o r m i t y w i t h t h e 
habits o f o t h e r L a m e l l i c o r n beet les , e. g., o u r c o m m o n May-bee t l e s (Lack-
nosterna), a n d t h i s h a b i t i s s t i l l m o r e m a r k e d i n c e r t a i n species o f 
H o p l i a a n d Ser ica . I t r e m a i n s a c t i v e a l i t t l e o v e r a m o n t h , a n d t h e n 
soon d isappears . T h e species p roduces , t h e r e f o r e , b u t one a n n u a l gen
erat ion, t h e t i m e o f t h e a p p e a r i n g o f t h e bee t le i n g rea tes t abundance , 
being c o i n c i d e n t w i t h t h e f l o w e r i n g o f t h e g r a p e - v i n e . 

GEOGRAPHICAL DISTRIBUTION. 

The species is recorded by Dr. Horn (Trans. Amer. Ent. Soc, 1876) as 
occur r ing f r o m V i r g i n i a t o C o l o r a d o a n d n o r t h w a r d . I t i s t h u s n o t 
represented i n t h e e x t r e m e S o u t h a n d W e s t o f t h e E o c k y M o u n t a i n s . 
N o r t h w a r d i t e x t e n d s i n t o M a i n e , a n d C a n a d a , a n d M i n n e s o t a . I t i s 
cer ta inly absent , o r a t l eas t v e r y scarce i n w e s t e r n K a n s a s , t h o u g h com
mon a n d d e s t r u c t i v e i n t h e eas t e rn a n d m o r e w o o d e d p o r t i o n s o f t h e 
State. 

Professor O s b o r n finds t h e bee t l e n o t p a r t i c u l a r l y d e s t r u c t i v e i n 
Iowa, a n d o u r e x p e r i e n c e shows t h a t as a r u l e i t is less d e s t r u c t i v e i n 
the Mis s i s s ipp i V a l l e y t h a n i n t h e E a s t . T h e r e are, h o w e v e r , n u m e r o u s 
specimens m a r k e d " T e x a s " i n t h e c o l l e c t i o n o f t h e l a t e M r . B e l f r a g e . 
Even i n t h e E a s t e r n S ta t e s t h e in sec t is , i n c e r t a i n m o r e or less re
str icted areas, r a r e o r absen t f o r reasons w h i c h are m o r e o r less obscure , 
but w h i c h find r ead i e s t e x p l a n a t i o n i n t h e f a c t t h a t c e r t a i n mo i s t a n d 
open areas o r b o t t o m l a n d s , e spec i a l ly o f a s a n d y charac te r , a re t h e 
preferred b r e e d i n g places . T h u s D r . F i t c h (2d Rep. , p . 247) s tates t h a t 
in the v i c i n i t y o f h i s res idence i n N e w Y o r k S t a t e he t o o k o n l y 
occasionally a spec imen d u r i n g t w e n t y - f i v e years , a n d D r . L i n t n e r men
tions (1st N e w Y o r k E e p . , p p . 230, 231) a s i m i l a r case o f loca l exemp
t ion . H a r r i s s ta tes t h a t M. subspinosus, a l t h o u g h c o m m o n i n t h e v i c i n 
i t y o f B o s t o n , i s , o r was a f e w y e a r s ago, u n k n o w n i n t h e n o r t h e r n a n d 
western p a r t s o f Massachuse t t s , i n N e w H a m p s h i r e , a n d i n M a i n e . 
Since the species i s n o w c o m m o n i n p a r t s o f N e w H a m p s h i r e a n d v e r y 
generally o v e r t h e w h o l e o f t h e S t a t e o f Massachuse t t s , i t w o u l d appea r 
that the species has o f l a t e y e a r s e x t e n d e d i t s r a n g e . 

I n t h e G u l f S ta tes i t i s r e p l a c e d b y a c lose ly a l l i e d species, M. angus-
tatus B e a u v . , w h i c h has n o t y e t p r o v e d t o be i n j u r i o u s a n d is i n a l l 
.probabi l i ty less a b u n d a n t . A t h i r d species, M. uniformis H o r n , occurs 
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i n t h e e x t r e m e s o u t h w e s t o f t h e c o u n t r y a n d o f t h i s we rece ived i n J u l y , 
1889, specimens f r o m J u d g e J . F . W i e l a n d y , o f S p r i n g e r , N . M e x . , w i t h 
t h e s t a t e m e n t t h a t t h e y w e r e i n j u r i n g apples . 

FOOD PLANTS AND RAVAGES. 

The food of the larva consists of the roots of grasses and probably 
also o f o t h e r l o w p l a n t s . W h e t h e r i t a lso feeds o n t h e roo t l e t s o f trees 
a n d sh rubs has n o t been d e f i n i t e l y a sce r t a ined , a l t h o u g h t h e larvae have 
been f o u n d q u i t e n u m e r o u s l y a r o u n d t h e bases o f oak trees near Wash
i n g t o n , b o t h b y M r . K o e b e l e a n d M r . S c h w a r z . W e f o u n d t h e m qui te 
n u m e r o u s i n t h e s a n d y l o w l a n d s o f t h e M e r r i m a c V a l l e y , N e w H a m p 
sh i re , o n c u l t i v a t e d g r o u n d , w h e r e t h e y m u s t h a v e f e d ou t h e roots o f 
v a r i o u s weeds o r o u those o f meadow grass a n d c u l t i v a t e d rye and 
maize . I t i s p r o b a b l e , h o w e v e r , t h a t t h e y occur y e t more numerous ly i n 
u n p l o w e d pas tu re a n d m e a d o w l a n d t h a n i u c u l t i v a t e d fields. 

O n e p e c u l i a r i t y i n t h e f o o d h a b i t s o f t h e l a r v a s t i l l r ema ins t o be 
m e n t i o n e d here, v i z , t h a t r e f e r r e d t o i n o u r r e p o r t as U . S. E n t o m o l o g i s t 
f o r t h e yea r 1883 (p . 174): W h i l e s e a r c h i n g f o r l o c u s t eggs i n t h e i n 
f e s t e d fields a t Boscawen , N . H . , w e r e p e a t e d l y f o u n d t h e l a r v a o f th i s 
M a c r o d a c t y l u s f e e d i n g o n the egg-pods ,o f Caloptenus atlanis. Th i s is 
c e r t a i n l y a r e m a r k a b l e a n d e x c e p t i o n a l f o o d h a b i t i n a p lan t - feed ing 
l a r v a , b u t i t is p a r a l l e l e d i n t h e c o m m o n W h i t e g r u b ( l a r v a o f Lachnos-
terna fused) w h i c h we h a v e s h o w n i n t h e first r e p o r t o f t h e U . S. Entomo
l o g i c a l C o m m i s s i o n (p . 305) t o h a v e a s i m i l a r h a b i t . T h e h a b i t is doubt
less deve loped o n l y w h e n t h e locus t eggs a re t h i c k l y l a i d i n the g round . 

T h e bee t le has a p a r t i a l i t y f o r f l o w e r s , b u t a lso feeds u p o n leaves 
o f v a r i o u s t rees a n d bushes a n d a t t a c k s c e r t a i n f r u i t s . I t has a 
p r e d i l e c t i o n f o r t h e flowers o f roses, w i l d as w e l l as c u l t i v a t e d , * and , 
i n t h e exper ience o f m a n y observers , p r e f e r s w h i t e roses t o r e d ones. 
A n o t h e r f a v o r i t e f o o d i s t h e b los som o f t h e g rape -v ine , w i t h a decided 
pre fe rence f o r t h a t o f t h e C l i n t o n . T h i s l a s t f a c t was first po in ted 
o u t b y W a l s h i n h i s first r e p o r t o n t h e I n s e c t s o f I l l i n o i s ( p . 24), and 
has been c o n f i r m e d b y m a n y o t h e r obse rve r s a n d b y o u r o w n observa
t i o n s . D r . L i n t n e r , i n h i s first N e w Y o r k E n t o m o l o g i c a l B e p o r t (p. 
229), c o n t r a d i c t s t h i s exper ience , w h i c h o n l y goes t o show how the 
h a b i t s o f t h e same species w i l l d i f f e r i n d i f f e r e n t sec t ions o f t h e coun
t r y . F l o w e r s o f r a spbe r r i e s a n d b l a c k b e r r i e s d o n o t escape i t s rav
ages. M r . E . H . M i l l e r s ta tes i n t h e A m e r i c a n A g r i c u l t u r i s t , (see 
A m e r . N a t . , v . 17, 1883, p . 1291), t h a t t h e f l o w e r s o f JDeutzia scabra 
are even p r e f e r r e d b y t h e bee t l e t o t h e g r a p e - v i n e . T h e blossoms o f 
t h e v a r i o u s species o f Spirwa a re o f t e n c r o w d e d w i t h t h e beetles 
a n d t h e same m a y be sa id o f t h e b lossoms o f S u m a c h , t h e common 
Ox-eye D a i s y , Magnolia glauca, M o c k O r a n g e , a n d some o the r plants . 
T h i s l i s t c o u l d be g r e a t l y e x t e n d e d , b u t w e close i t w i t h t h e state-

* The Cinnamon rose, Rosa cinnamonica, is said to enjoy immunity. 
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ment t h a t t h e beet les a lso d e v o u r t h e b lossoms o f Pyrethrum cinerarice-
folium. 

T h e f o l i a g e o f m o s t , i f n o t a l l , o f o u r c u l t i v a t e d f r u i t t rees a n d 
especial ly A p p l e , P e a r , P e a c h , C h e r r y , a n d P l u m a t t i m e s s u f f e r 
g rea t ly , t h e t w o l a s t - n a m e d t rees b e i n g a p p a r e n t l y m o r e a t t r a c t i v e 
than t h e o t h e r s . T h e f o l i a g e o f c u l t i v a t e d g r ape -v ine s i s a l m o s t as 
eagerly d e v o u r e d as t h e b lossoms, a n d t h e leaves o f O a k , A l d e r , a n d 
other f o r e s t t rees also se rve as f o o d . O f l o w - g r o w i n g p l a n t s t h e bee t l e s 
cat t h e leaves o f s t r a w b e r r i e s , r h u b a r b , a n d o f n e a r l y a l l g a r d e n v e g 
etables, as a l so o f swee t p o t a t o , c o r n , w h e a t , grass , a n d m a n y w i l d 
plants . 

N o t s a t i s f i ed w i t h t h i s a m o u n t o f d a m a g e , t h e beet les a t t a c k t h e f r u i t 
of peaches, cher r ies , app les , a n d g rapes w h e n j u s t f o r m i n g . 

A m o n g o r n a m e n t a l p l a n t s I h e Rose is t h e g rea t e s t s u f f e r e r . H a r 
ris states t h a t t h e bee t l e was f i r s t n o t i c e d o n t h e Rose (hence i t s p o p u l a r 
name), a n d t h a t i t a f t e r w a r d a c q u i r e d t h e h a b i t o f f e e d i n g o n g r a p e 
vines a n d f r u i t t rees . 

I n 1887 a s t a t e m e n t w e n t t h r o u g h t h e d a i l y press a n d a g r i c u l t u r a l 
journals ( a p p a r e n t l y o r i g i n a t i n g i n t h e P h i l a d e l p h i a Press f r o m a c o m 
munica t ion b y E . W i l l i a m s ) t h a t t h e bee t l e w a s po i sonous . I t i s s a i d 
tha t a l a d y w h o smashed some i n h e r h a n d s h a d these b a d l y s w o l l e n 
up, and f u r t h e r , t h a t c h i c k e n s f e d w i t h t h e beetles a l l d i e d . T h e r e i s , 
however, n o t h i n g t o j u s t i f y t h e a s s u m p t i o n t h a t t h e bee t le i s r e a l l y p o i 
sonous, a n d i f t h e a b o v e r e p o r t s be t r u e , t h e a f f l i c t i o n was n o d o u b t d u e 
to mechanica l i r r i t a t i o n caused b y t h e l o n g a n d s h a r p c l a w s a n d t h e 
spines o f t h e beet le . 

NATURAL CHECKS. 

As with other insects, there are fluctuations in the numerical abun
dance o f t h e Rose C h a f e r ; b u t so f a r as w e y e t k n o w t h e y seem t o b e 
caused b y m e t e o r o l o g i c a l c o n d i t i o n s , f o r t h e species has f e w n a t u r a l 
checks, a n d no t r u e p a r a s i t e s ; w h i l e b u t f e w enemies o f i t s o w n C l a s s 
have been o b s e r v e d . H a r r i s says ( T r e a t i s e , etc. , p . 3 9 ) : 

Oar insect-eating birds undoubtedly devour many of tbese insects. Rose bugs are 
also eaten greedily by domesticated fowls ; and when they become exhausted and f a l l 
to the ground, or when they are about to lay their eggs, they are destroyed by moles, 
insects, and other animals, which l ie i n wai t to seize them. Dr. Green informs me 
that a species of Dragon-fly, or devil's needle, devours them. 

Toads h a v e been o b s e r v e d t o s w a l l o w t h e beet les (see Mirror and 
Farmer, v . 35 , J u l y 26 , 1883), a n d i t m a y be i n f e r r e d t h a t t h e l a r v a ) a r e 
eaten b y v a r i o u s g r o u n d bee t les . W h i l e a t B o s c a w e n , N . H . , i n t h e 
f a l l o f 1882, w e f o u n d i n t h e g r o u n d i n c o m p a n y w i t h t h e M a c r o d a c t y -
lus larvae a n u m b e r o f a n u n d e t e r m i n e d E l a t e r i d l a r v a . U p o n p l a c i n g 
both k i n d s i n a t i n b o x filled w i t h e a r t h i t was f o u n d u p o n o u r r e t u r n 
to W a s h i n g t o n t h a t t h e E l a t e r i d larvae h a d k i l l e d a n d d e v o u r e d m o s t 
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o f t hose o f t h e M a c r o d a c t y l u s . S ince m a n y E l a t e r i d larvae are e i the r 
e n t i r e l y o r e s sen t i a l l y c a r n i v o r o u s , t h a t o b s e r v e d a t Boscawen may 
t h u s p r o v e t o be one o f t h e n a t u r a l enemies o f t h e M a c r o d a c t y l u s . 

REMEDIES. 

It has been assumed by most writers that we can not successfully at
t a c k t h e Rose C h a f e r i n a£ny o f i t s ea r l i e r s tates. T o search f o r t h e eggs 
i n t h e g r o u n d w o u l d be i m p r a c t i c a b l e . I t does n o t , h o w e v e r , f o l l o w be
cause o f t h e poor success t h a t has g e n e r a l l y r e s u l t e d f r o m a t t e m p t s to 
d e s t r o y s i m i l a r larvae t h a t t h e y can n o t be succes s fu l ly des t royed . I n the 
case o f t h e c o m m o n E u r o p e a n C o c k - c h a f e r ( l a r v a o f Melolontha vulgaris 
a n d Mppocastani) a n d o f o u r o w n W h i t e G r u b (Lachnosterna fused) the 
m e t h o d s a d o p t e d h a v e cons i s t ed i n p l o w i n g a n d h a n d - p i c k i n g . T h e ex
p e r i m e n t s made , h o w e v e r , o n a s i m i l a r l a r v a w i t h t h e kerosene-soap 
e m u l s i o n , as n a r r a t e d i n I N S E C T L I F E ( V o l . I , p . 48) c l e a r l y show t h a t we 
h a v e i n t h i s i n sec t i c ide a means o f succes s fu l l y d e s t r o y i n g t h e b u l k o f 
t h e larvae o f t h e Rose B u g w h e r e v e r t h e y a re k n o w n t o be s u f f i c i e n t l y 
a b u n d a n t t o j u s t i f y such t r e a t m e n t . A t h o r o u g h i n v e s t i g a t i o n shou ld 
be made i n t h e d i r e c t i o n o f a s c e r t a i n i n g t h e p r e f e r r e d b r e e d i n g g rounds 
o f t h e species, a n d i t w e r e r a s h t o say here t h a t w e h a v e n o e f fec tua l 
m o d e o f p r e v e n t i n g t h e insec t , n o t h w i t h s t a n d i n g t h e d i s f a v o r i n w h i c h 
t h i s m o d e o f w a r f a r e has been h e l d i n t h e pas t . 

I t is e v i d e n t , h o w e v e r , t h a t f o r t h e p r e s e n t w e s h o u l d concentra te 
o u r e f f o r t s o n t h e d e s t r u c t i o n o f t h e beet les e s p e c i a l l y w h e n t h e y first 
issue f r o m t h e g r o u n d a n d c o n g r e g a t e i n t h e g a r d e n o n o u r roses, grape
v i n e s , a n d f r u i t t rees . A b r i e f s t a t e m e n t o f t h e v a r i o u s m e t h o d s t h a t 
m a y be e m p l o y e d f o r t h i s pu rpose m a y p r o v e advan tageous . H a n d -
p i c k i n g a n d k i l l i n g t h e bee t les e i t h e r b y c r u s h i n g t h e m or t h r o w i n g 
t h e m i n t o h o t w a t e r , o r w a t e r h a v i n g a s c u m o f kerosene u p o n i t , has 
p r o v e d u s e f u l a n d s a t i s f a c t o r y i n a l i m i t e d w a y , as also t h e s h a k i n g 
a n d k n o c k i n g d o w n o f t h e beet les i n t o pans o r u p o n sheets sa tu ra t ed 
o r smeared w i t h coa l o i l . These measures a re bes t c a r r i e d o u t a n d 
m o s t s a t i s f a c t o r i l y i n t h e e a r l y m o r n i n g h o u r s a n d t o w a r d e v e n i n g , as 
t h e beet les are t h e n m o r e s l u g g i s h a n d n o t so q u i c k t o t a k e w i n g as they 
a re d u r i n g t h e h e a t o f t h e d a y . W h i t e roses, Spiraeas, o r Deutz ias , 
p l a n t e d o n a p lace , w i l l a t t r a c t g r e a t n u m b e r s o f t h e beet les , and 
t h u s n o t o n l y f a c i l i t a t e t h e d e s t r u c t i o n o f these l a s t , b u t a c t as a k i n d 
o f p r o t e c t i o n t o o t h e r p l a n t s . 

A s t o o t h e r t o p i c a l a p p l i c a t i o n s i n t e n d e d t o d e s t r o y t h e beetles, 
w h e t h e r d i r e c t l y o r b y po i son t a k e n w i t h t h e f o o d , t h e expe r i ence w i t h 
t h e arseni tes i s t h a t t h e y a re o f l i t t l e a v a i l , a n d t h e expe r i ence w i t h 
o t h e r m a t e r i a l s , l i k e h e l l e b o r e a n d p y r e t h r u m , has been so c o n f l i c t i n g , 
t h a t we can n o t cons ider e i t h e r o f t h e m r e l i a b l e o r s a t i s f a c t o r y . Pyre
t h r u m w o u l d seem t o h a v e g i v e n o n t h e w h o l e t h e m o s t s a t i s f a c t o r y re
s u l t s , a n d t h e f o l l o w i n g e x p e r i e n c e o f M r . E . S. C a r m a n , e d i t o r o f t h e 
Rural New Yorker, w o u l d c e r t a i n l y s h o w t h a t i t m a y b e u sed advanta -
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geously. I t i s g i v e n i n subs tance f r o m t h e Rural New Yorker o f J u l y 
7, 1888: 

The rose-bugs appeared suddenly on the Rural Grounds in such swarms that their 
appearance was hardly known un t i l they had half destroyed the grape blossoms. On 
the morning of the 20th (June, presumably) two hours were spent in spraying rose
bushes, grape-vines, and a Magnolia macrophylla about 12 feet high, w i t h Buhach 
water. The bugs were devouring this latter by hundreds. I n fifteen minutes after 
spraying, thousands of the bugs were found wriggl ing upon the ground while the tree 
was virtually cleared of them. Twenty or more of those on the grass were placed 
in a tomato-can and covered w i t h a gauze so as to confine them without excluding 
air. These soon became paralyzed, and in the evening were apparently dead. Those 
on the grass crawled about i n an aimless way. Towards evening some were found 
apparently dead. The others had disappeared. Here and there a bug was found on the 
leaves of the tree. The grape-vines and rose-bushes were also nearly free of the pest 
during the rest of the day. The next day thousands of rose-bugs were again upon 
the roses and grape-vines, though few could be seen on the magnolia. A l l were again 
sprayed wi th the same effect as that above recorded, and further spraying has not 
since been deemed necessary. 

Co l . A . W . Pea r son , o f N e w Je rsey , s ta tes t h a t t h e " eau celeste " 
(solut ion o f s u l p h a t e o f coppe r w i t h a m m o n i a ) i s n o t o n l y t h e bes t r e m e d y 
for m i l d e w , b u t a lso a t t h e same t i m e a n e f f e c t i v e p o i s o n t o t h e M a c r o 
dac ty lus . 

The t r o u b l e w i t h a l l these remedies i s t h a t t h e beet les d u r i n g t h e i r 
b r i e f season c o n t i n u e t o issue f r o m t h e g r o u n d a n d t o c o n g r e g a t e u p o n 
the i r f a v o r e d p l a n t s i n s u c h n u m b e r s , u n d e r f a v o r a b l e c i r c u m s t a n c e s , 
t h a t h o w e v e r f a t a l a n a p p l i c a t i o n m a y be i t has t o be c o n t i n u e d , a n d 
the most pe r s i s t en t m a y j u s t l y become d i s c o u r a g e d i n a fight w i t h these 
beetles w h e n t h e y a re a b n o r m a l l y a b u n d a n t a n d s w a r m t o t h e e x t e n t 
we have k n o w n t h e m . 

A s ea r ly as 1829 D r . E . G r e e n , as q u o t e d b y H a r r i s , u r g e d as a p re 
vent ive measure t h e c o v e r i n g o f t h e g rape -v ines w i t h m i l l i n e t , b u t , 
however v a l u a b l e s u c h a m e t h o d m a y be f o r choice v i n e s i n l i m i t e d 
numbers, i t w o u l d e v i d e n t l y b e t o o c o s t l y f o r l a r g e v i n e y a r d s o r f o r 
larger f r u i t - t r e e s . 

A n o t h e r p r o t e c t i v e measure ( f i r s t sugges t ed i n t h e Rural New Yorker 
May 19 ,1883) i s t o d u s t t h e p l a n t s w i t h a i r - s l a k e d l i m e o r g y p s u m , 
and P r o f . 0 . M . W e e d has sugges t ed as an i m p r o v e m e n t u p o n i t ( 7 t h 
A n n . E e p t . O h i o A g r . E x p . St. , 1888, p . 151) a l i b e r a l s p r a y i n g o f 
l ime wa te r , f r o m o n e - h a l f t o one peck o f l i m e t o a b a r r e l o f w a t e r . M r . 
E . A . D u n b a r , o f A s h t a b u l a , O h i o , w h o t r i e d t h i s " w h i t e w a s h i n g " o f 
his grape-vines a n d peach t rees , r e p o r t s m o s t s a t i s f a c t o r y r e s u l t s . 

M a n y o t h e r means t h a t h a v e been t r i e d a g a i n s t t h i s pes t a re n o t 
w o r t h y o f ser ious c o n s i d e r a t i o n . S u c h a re t h e s p r a y i n g o f decoc t ions 
o f v a r i o u s p l a n t s w i t h a v i e w o f r e n d e r i n g t h e leaves u n p a l a t a b l e ; 
methods o f h a s t e n i n g t h e b l o s s o m i n g o f g rape -v ines o r o t h e r p l a n t s b y 
a r t i f i c i a l means . These a n d o t h e r s t h a t h a v e been u r g e d , even w h e r e 

ineffective, a re h a r d l y l i k e l y t o be g e n e r a l l y e m p l o y e d ; a n d i n t h i s case,. 
as w i t h m a n y o t h e r insec t s , success w i l l o n l y f o l l o w d i l i g e n c e i n t h e 
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c o m b i n e d a p p l i c a t i o n o f t h e insec t i c ides t h a t h a v e been f o u n d e f fec t 
i v e , a n d t h e p e r s i s t e n t s h a k i n g o n t o sheets o r s t r e t che r s s a t u r a t e d w i t h 
coa l -o i l . 

A N E W GENUS A N D T W O N E W SPECIES OF A U S T R A L I A N L A M E L L I -
CORNS. 

By Dr. DAVID SHARP, Wilmington, England. 

T h e L a m e l l i c o r n sent to m e b y P r o f e s s o r R i l e y f o r d e t e r m i n a t i o n 
p roves t o b e l o n g t o a genus h i t h e r t o u n d e f i n e d a n d i s de sc r ibed be low, 
t o g e t h e r w i t h a n o t h e r a l l i e d species f r o m A d e l a i d e . 

Anodon tonyx , nov. gen. 
Inter genera Haplonycham et Heteronycem locandum. Labium planum. Palpi 

labiales articulo ultimo dilatato, conico, subtus convexiusculo. Maxillae quiuque-
dentatse, palpis simplicibus, articulo ultimo quam penultimo duplo longiore. La-
brum sat crassum, angulis parum prominulis. Antennje brevissimae, 8-articulatse, 
clava perbrevi, tri-articulata. Tarsi elongati, unguiculis simplicibus. 

T h e species o f t h i s genus w i l l be r e a d i l y d i s t i n g u i s h e d b y t h e d i l a t a t e d 
j o i n t o f t h e l a b i a l t a k e n i n c o n j u n c t i o n w i t h t h e s i m p l e c l aws o f t h e f ee t 
a n d t h e r e m a r k a b l y s m a l l c l u b o f t h e antennae. T h e maxi l lae l o o k e d a t 
e x t e r n a l l y appear t o be o n l y t h r e e - t o o t h e d , b u t t h e r e are t w o o the r 
n e a r l y e q u a l l y l a r g e t e e t h concealed b e h i n d t h e e x t e r n a l t e e t h . 

A l t h o u g h a l l i e d i n m a n y respects t o S c i t a l a , I t h i n k i t w o u l d increase 
t h e c o n f u s i o n p r e v a l e n t i n co l l ec t ions i f A n o d o n t o n y x were m e r g e d i n 
t h a t genus . S c i t a l a hus a l o n g e r c l u b t o t h e antennae, t h e ma le fee t 
n o t e longa t ed , a n d i n m o s t o f t h e species o f t h e genus t h e l a b i a l p a l p i 
h a v e a s lender t e r m i n a l j o i n t ; t h e base o f t h e t h o r a x i s s i n u a t e o n each 
s ide a n d t h e h i n d angles a re w e l l m a r k e d . 

A n o d o n t o n y x is p r o b a b l y n u m e r o u s i n species i n A u s t r a l i a , as I h a v e 
five o r s i x o the r s b e l o n g i n g t o i t i n m y c o l l e c t i o n , f o r none o f w h i c h can 
I find names. T h e y are a l l s m a l l a n d q u i t e u n a t t r a c t i v e insects , and 
are a p p a r e n t l y o f r e t i r i n g h a b i t s , as t h e spec imens o b t a i n e d are v e r y 
f e w i n n u m b e r . 

A n o d o n t o n y x vigi lans, n. sp. 
P^llide ferruginous, crebre punctatus; corpore subtus fere nudo, ad latera.parce 

setoso; elytris inter punctaturam lineis elongatis parum conspicuis. Long., 9-10 m m . 

H e a d c losely a n d coarse ly p u n c t u r e d , c l y p e a l s u t u r e v e r y d i s t i n c t , 
m a r g i n o f c l y p e u s s t r o n g l y r e f l e x e d . T h o r a x s h o r t , m o d e r a t e l y , 
coarse ly , a n d c lose ly p u n c t u r e d ; h i n d ang l e s r o u n d e d . S c u t e l l u m 
s p a r i n g l y p u n c t u r e d . E l y t r a r a t h e r s p a r i n g l y p u n c t u r e d , each w i t h 
f o u r l o n g i t u d i n a l l i n e a r s m o o t h spaces e x t e n d i n g n e a r l y t h e who le 
l e n g t h , a n d w i t h a b roade r space nea r t h e s u t u r e w h i c h , h o w e v e r , i s n o t 
f r e e f r o m p u n c t u r e s . P y g i d i u m r a t h e r coarse ly p u n c t a t e . P r o s t e r n u m 
b e h i n d t h e coxae a r m e d w i t h a p r o m i n e n t a c u t e l a m i n a . U p p e r spur 
o f h i n d t i b i a e longa t e , as l o n g as t h e b a s a l j o i n t o f t h e t a r su s . 

A u s t r a l i a ; Koebe l e . 
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N o s e x u a l d i f f e r ences a re to be seen a m o n g t h e s i x spec imens b r o u g h t 
to A m e r i c a b y M r . K o e b e l e , a n d t h e y a re p r o b a b l y a l l f ema les . 

A n o d o n t o n y x ha r t i , n. sp. 
Oblongus, ferruginous, vel piceus, convexus, erebre fort i ter punctatus; pectore 

utrinque parum hirsute-; elytris ad latera longuis setosis, inter punctaturam lineis 
elongatis conspicuis. Long. , 12-13 m m . 

Mas: tarsis omnibus elongatis. 

T h i s i s n o t v e r y d i f f e r e n t i n co lo r a n d p u n c t u a t i o n f r o m A. vigilans, 
bu t is d i s t i n g u i s h e d b y some i m p o r t a n t s t r u c t u r a l cha rac t e r s . T h e f o r m 
is more o b l o n g a n d e longa te . T h e c l y p e u s is r o u n d e d i n f r o n t , a n d i t s 
m a r g i n i s v e r y s t r o n g l y e l e v a t e d . T h e sides a n d h i n d ang les o f t h e 
tho rax are m u c h r o u n d e d . T h e p y g i d i u m is s o m e w h a t o b s o l e t e l y p u n c t 
ured a t t h e base, s m o o t h t o w a r d s t h e apex . T h e r e i s o n l y a s i n g l e 
car ina o n t h e p r o s t e r n u m b e h i n d t h e coxae. T h e m a l e has t h e h i n d 
tars i 5£ m i l l i m e t e r s l o n g , whereas i n t h e f e m a l e t h e y a re o u l y 3 £ . I n 
€h"is l a t t e r sex t h e a n t e r i o r t ibiae a re r e m a r k a b l y b r o a d , t h e t h r e e t e e t h 
on i t also v e r y b r o a d . 

Th i s i n t e r e s t i n g i n sec t was d i s c o v e r e d b y t h e l a t e M r . H a r t d u r i n g 
his s tay a t A d e l a i d e i n 1886. A l t h o u g h a t t h a t l o c a l i t y o n l y f o r a 
short t i m e , a n d w h e n he was i n v e r y w e a k h e a l t h , he f o r m e d a m o s t 
in te res t ing c o l l e c t i o n o f C o l e o p t e r a . T h e spec imens o f A. harti de
scribed above w e r e g i v e n t o me b y h i s f r i e n d , M r . W R . J e f f r e y , o f 
A s h f o r d , K e n t . 

FIG. 63.—Menesta melaneUa: a, larval mine; b, pupa case, with larval mine cut out (original). 

T h e T i n e i d g e n u s Menesta, t o w h i c h P ro fe s so r R i l e y has k i n d l y re
f e r r ed t h i s species f o r me , was e rec ted b y D r . C lemens f o r t h e r e c e p t i o n 
o f a p a r t i c u l a r l y a b e r r a n t G e l e c h i i d , w h i c h he desc r ibed f r o m a s i n g l e 

A N I N T E R E S T I N G T I N E I D . 

(Menesta melaneUa n. sp.) 

By M A R Y E. M U R T F E L D T , Kirkwood, Mo. 
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c a p t u r e d spec imen a n d n a m e d Menesta tortricella. T b e o n l y o t h e r spe
cies o f t h i s genus o f w h i c h t h e r e i s a n y r e c o r d i s a c a p t u r e d un ique , 
o b t a i n e d b y L o r d W a l s i n g h a m f r o m Texas , a n d desc r ibed i n h i s l o r d 
ship ' s notes o n N o r t h A m e r i c a n Tineidas, i n t h e P roceed ings o f t h e L o n 
d o n Z o o l o g i c a l Soc ie ty f o r 1881. T h i s i s a s m a l l species w i t h d u l l 
shaded r e d f o r e w i n g s , each o f w h i c h is o r n a m e n t e d w i t h a m i n u t e dis-
c o i d a l oce l lus . T h e h i n d w i n g s are d a r k g r a y . * I n a l l h i s c o l l e c t i n g , 
p e r s o n a l l y a n d b y h i s ass is tants , M r . V - T . C h a m b e r s , whose s tud ies o f 
A m e r i c a n Tineidse were so e x t e n s i v e , seems neve r t o h a v e m e t w i t h a 
species t h a t he c o u l d s a t i s f a c t o r i l y r e lega te t o t h i s genus . 

T h e l a r v a l h a b i t s o f n e i t h e r o f t h e d e s c r i b e d species h a v e been ob
se rved , b u t pe rhaps those o f t b e one w h i c h I n o w propose t o character
ize m a y i n d i c a t e some o f t h e i r p e c u l i a r i t i e s . 

Menesta melaneUa n. sp. 
Head and thorax above dusky black, face smooth, scales shining-white w i t h golden 

aud iridescent reflections; labial palpi rather short, slender, diverging, slightly 
curved, second jo in t scarcely thickened, smooth, tapering to the juncture wi th the 
very slender sharply pointed apical joint , inner side white, outer ocherous, dusky at 
base, maxillary palpi very small, tongue broad, white at base; antennae brownish-
black, w i th purplish and steely reflections, rough scaled under the lens, but scarcely 
ciliate, about two-thirds the length of the wings. 

Fore wings shining bluish or brownish black, somewhat iridescent, w i t h acute, 
milk-white, triangular patch on costa midway between base and apex, extending 
nearly half across the wing, a few white scales near the base; cilia on outer margin 
pure white, on inner angle dingy black. 

Hind wings very dark brown, w i t h rather broad white marginal streak on costal 
edge, extending f rom near the base beyond the middle and a patch of white in the 
cilia near the outer angle, also a few white hairs near the inner angle. Under sur
face of both fore and hind wings fuscous w i t h leaden reflections, the white costal 
triangle nearly as well defined beneath as above. 

Abdomen above, iridescent, shining black. Thorax beneath and broad ventral 
abdominal band, white wi th metallic luster. Front legs white, middle pair white, 
on femora and tibiae, w i t ' i tarsi, dusky, indist inct ly annulate w i t h wh i t e ; hind legs 
dusky and leaden gray, wi th broad band of white encircling tibiae ; terminal joint 
whitish at base, shading to dark gray at t i p ; upper spurs long, whi te ; lower spurs 
ocherous. A l l the white on the under surface has, in certain lights, deep golden and 
opalescent tints, w i t h a somewhat more stable ocherous shade at the joints. A l l the 
legs are coarsely scaled and hairy. The alar expanse is from 10 to 1 2 m m . 

This species is pretty and characteristic in its perfect form and inter
e s t i n g i n i t s l a r v a l h a b i t s a n d t r a n s f o r m a t i o n s . T h e l a r v a appears la te 
i n summer , on t h e pos t oaks (Q. obtusiloba) a n d r e q u i r e s n e a r l y a m o n t h 
t o a t t a i n m a t u r i t y . I t i s a t first a m i n e r , b u t l a t e r — p r o b a b l y a f t e r first 
m o l t — f e e d s e x t e r n a l l y o n t h e u n d e r s u r f a c e o f t h e leaf , s k e l e t o n i z i n g a 
l a rge space o n one s ide o f t h e m i d r i b , p r o t e c t i n g i t s e l f above under a 
w e b w h i c h is dense i n t h e c e n t e r a n d becomes g r a d u a l l y a t t e n u a t e to
w a r d s t h e edges, f r o m u n d e r w h i c h t h e f r a s s i s e j e c t e d . W h e n dis-

* I have since noticed that Lord Walsingham has removed this species from Menesta 
and placed i t In the Tricotaphe section of Gelechia. He also states that i t is a synonym 
of Chambers' Gelechia refusella.—M. E. M . 
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t u r b e d t h e l a r v a r e t r e a t s s w i f t l y t o t h e m o r e dense ly w o v e n p a r t o f i t s 
cover. 

L e n g t h o f f u l l g r o w n l a r v a f r o m 7 t o 8 m m , d i a m e t e r 1 . 5 m m , n e a r l y 
equal t h r o u g h o u t , f o r m depressed , s u t u r e s deep, e spec i a l ly l a t e r a l l y ; 
surface s m o o t h ; c o l o r d i n g y t r a n s l u c e n t w h i t e , w i t h a b r o a d , s m o o t h 
pale p u r p l e d o r s a l b a n d e x t e n d i n g f r o m t h e second t o t h e t e n t h segment . 
Head s m a l l , a b o u t o n e - h a l f t h e d i a m e t e r o f t h e first t h o r a c i c s egmen t , 
opaque, y e l l o w i s h w h i t e . P i l i f e r o u s spots m i n u t e , i m p r e s s e d , h a i r s 
microscopic. L e g s a n d p r o l e g s y e l l o w i s h w h i t e , a l m o s t t r a n s p a r e n t . 

I n p r e p a r i n g f o r i t s t r a n s f o r m a t i o n s , t h e l a r v a t h i c k e n s i t s t e n t o f 
white s i l k , w h i c h is e x t e r n a l l y s o m e w h a t d i s g u i s e d b y a s k i l l f u l i n t e r 
m i n g l i n g o f p o w d e r y p a r t i c l e s o f t h e c u t i c l e o f t h e leaf . I t l i nes t h e 
under side also w i t h a m a t o f s i l k a n d t h e n proceeds t o c u t o u t a b r o a d 
oval sect ion a r o u n d t h e denses t p a r t o f t h e web , a b o u t o n e - h a l f i n c h i n 
length. T h i s i s j o i n e d a t t h e edges a n d f o r m s an Aspidisca-like case, 
which is d r a g g e d t o some d i s t a n c e f r o m t h e i n j u r e d p o r t i o n o f t h e l e a f 
and firmly a t t a c h e d t o t h e u n d e r s u r f a c e b y a b r o a d b a n d o f s i l k f r o m 

;one-eighth t o o n e - f i f t h o f a n i n c h l o n g a p p e a r i n g l i k e a h a n d l e t o t h e 
sl ightly c u r l e d case ( F i g . 636). W i t h i n t h i s case t h e l a r v a changes t o a 
somewhat flattened, pa le b r o w n p u p a , i n w h i c h s t a t e i t h i b e r n a t e s . 

The imagines u s u a l l y appea r i n A p r i l , o f t e n a t l o n g i n t e r v a l s . O f 
the three specimens b r e d , one e m e r g e d o n t h e 1 4 t h o f M a r c h , one o n 
the 14th o f A p r i l , a n d t h e t h i r d o n t h e 2 4 t h o f t h e same m o n t h . I also 
captured a s i n g l e d a m a g e d spec imen some yea r s ago d u r i n g t h e m o n t h 
of May. I t i s n o t i n t h i s l o c a l i t y a t l eas t a n a b u n d a n t species. 

E X P E R I M E N T S W I T H T H E P L U M CURCULIO. 

By F. M. WEBSTER. 

These experiments were originally intended as a continuation of those 
made d u r i n g 1888 a n d p u b l i s h e d i n t h e a n n u a l r e p o r t o f t h e D e p a r t m e n t 
for tha t year , p p . 78, 79. O n a c c o u n t o f a l a c k o f m a t e r i a l , e spec ia l ly 
of the domest ic v a r i e t i e s o f p l u m s , t h e r e s u l t o f p r e v i o u s e x p e r i m e n t s 
did not r e f l ec t as c o n c l u s i v e l y u p o n con t e s t ed p o i n t s as d e s i r e d ; a n d as 
i t would h a r d l y b e p r o p e r , a t t h e p r e s e n t t i m e , t o s u m m a r i z e r e su l t s 

leased on one set o f e x p e r i m e n t s made d u r i n g one season, a u d a n o t h e r 
the next , u n d e r m o r e o r less v a r y i n g c o n d i t i o n s , t h e series t h i s y e a r 
are also i n t e n d e d t o r e p e a t a n d e l a b o r a t e some o f t hose m a d e o n t h e 

wild var ie t ies l a s t season. 
The source w h e n c e t h e m a t e r i a l was secu red i s g i v e n i n t h e rec

ords o f each e x p e r i m e n t , a u d I w i l l o n l y a d d t h a t t h e l a r g e r p o r t i o n 
of tbe first was t a k e n b y m y s e l f , b e n e a t h t h e t rees f r o m w h i c h i t h a d 
fallen, the p o i n t b e i n g t o c h a n g e t h e c o n d i t i o u s u n d e r w h i c h i t was 
found o n l y so f a r as necessary t o a c h a n g e f r o m one l o c a l i t y t o a n o t h e r . 

21715—No. 10 2 
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T h e m e t h o d s e m p l o y e d i u c a r r y i n g o n t h e e x p e r i m e n t s were t h e same 
as l a s t yea r , e x c e p t t h a t , i n v i e w o f t h e r e s u l t s a l r e a d y o b t a i n e d , t h e 
e a r t h i n w h i c h t h e insects h a d d e v e l o p e d was n o t t r e a t e d w i t h water , 
b u t e x a m i n e d c a r e f u l l y o n t h e dates g i v e n , a n d a r e c o r d k e p t o f the 
n u m b e r o f a d u l t beet les f o u n d . F o r v i v a r i a , 8 - inch d r a i n t i l e s , t h e 
same as l a s t year , w e r e used. 

Experiment No. 1.—June 13, 1889, one hundred and fifty Wild Goose Plums, from 
Aper's orchard, La Fayette, containing one hundred and eighty-five egg punctures, 
were placed in vivaria. 

Result of examination on September 4 : Thirty-eight adults. Dead. 
Experiment iVo. 2.—June 13, fifty Mariana Plums, from Experiment Station orchard, 

containing eighty-six egg punctures, were placed in vivaria. 
Result of examination on September 4 : Fourteen adults. Dead. 
Experiment No. 3.—June 18, fourteen Kansas Sand Plums, from E. Yenowine, Ed-

wardsville, Ind., containing fourteen egg punctures, placed in vivaria. 
Result of examination September 3 : Four adults. Dead. 
Experiment No. 4.—June 18, six Nectarines, f rom E. Yenowine, Edwardsville, Ind., 

containing seven egg punctures, placed in vivaria. 
Result of examinatiou September 3: Nothing. 
Experiment No. 5.—June 18, twenty-four Chickasaw Plume, from E. Yenowine, Ed

wardsville, Ind. , containing twenty-four egg punctures, placed in vivaria. 
Result of examination September 3 : Five adults. Dead. 
Experiment No. 6.—June 19, two hundred and twenty-five Coe's Golden Drop Plums, 

from J. G. Kingsbury, Irvington, Ind. , containing six hundred and eleven egg punct
ures, placed in vivaria. 

Result of examination September 2 : One hundred and nineteen adults. Dead. 
Experiment No. 7.—June 19, three hundred and sixty-eight W i l d Goose Plums, from 

orchard of Albertson and Hobbs, Bridgeport, Ind. , containing seven hundred egg 
punctures, placed in vivaria. 

Result of examination September 4 : One hundred and eighty-one adults. Dead. 
Experiment No. 8.—June 19, one hundred and sixty-seven Nectarines, from orchard 

of Albertson and Hobbs, Bridgeport, Ind. , containing five hundred and thirty-three 
punctures, placed in vivaria. 

Result of examination August 28: Fifty-three adults. A l l l iv ing . 
Experiment No. 9.—June 20, one hundred and twenty-eight large Damson Plums, 

from Greencastle, Ind. , containing one hundred and thirty-nine egg punctures, placed 
in vivaria. 

Result of examination September 4: Fifty-three adults. Dead. 
Experiment No. 10.—June 20, one hundred and sixty-eight Robinson Plums, from 

Greencastle, Ind. , containing two hundred and twenty-three egg punctures, placed in 
vivaria. 

Result of examination September 4 : Thir ty-f ive adults. Dead. 
Experiment No. 11.—June 20, one hundred and sixty-eight Mariana Plums, from 

Greencastle, Ind., containing two hundred and nineteen egg punctures, placed iu v i 
varia. 

Result of examination September 3: Fifty-three adults. Dead. 
Experiment No. 12.—June 20, three hundred and thirteen Lombard Plums, from 

Greencastle, Ind., containing four hundred and sixty-two egg punctures, placed in 
vivaria. 

Result of examination September 3 : Sixty-five adults. Dead. 
Experiment No. 13.—June 20, ninety-five Yellow Egg Plums, f rom Greencastle, Ind., 

containing one hundred and three egg punctures, placed in vivaria . 
Result of examination September 4 : Nineteen adults. Dead.* 

*Six larvae from this lot were destroyed. 
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Experiment No. 14.—June 24, one hundred and seventy-six W i l d Plums, from woods 
in Knox County, Ind . , containing two hundred and twenty egg punctures, placed i n 
vivaria. 

Result of examination September 4 : Thir ty-f ive adults. Dead. 
Experiment No. 15.—June 24, fifty-nine Lombard Plums, from Knox County, Ind . , 

containing seventy-nine egg punctures, placed in vivaria. 
Result of examination September 4 : Fifty-one adults. Mostly dead. 
Experiment No: 16.—June 24, one hundred and ninety-one Blue Damsom Plums^ 

from Knox County, Ind . , containing two hundred and twenty-six egg punctures, 
placed in vivaria. 

Result of examination September 4: Seventy-six adults. Few alive. 
Experiment No. 17.*—June 25, fifty-three Apples, f rom Princeton, Iud . , containing 

sixty-two egg punctures, placed in vivaria . 
Result of examination September 6: Five adults. L iv ing . 
Experiment No. 18.*—June 25, fifty-four Apples, from same tree as No. 17, contain

ing sixty egg punctures, placed i n vivaria. 
Result of examination September 6: Nothing. 
Experiment No. 19.*—June 25, twenty-nine Apples, f rom same orchard as No. 17, 

containing thirty-six egg punctures, but f rom another tree, placed in vivaria. 
Result of examination September 6: Three adults. A l l l i v i n g . 
Experiment No. 20.—June 26, forty-seven Nectarines, f rom same tree as Experiment 

No. 4, and containing forty-eight egg punctures, placed in vivaria. 
Result of examination September 4: Six adults. L i v i n g . 
Experiment No. 21.—June 26, ninety Blue Damson Plums, from E. Yenowine, 

Edwardsville, Ind . , containing one hundred and twenty-five egg punctures, placed in 
vivaria. 

Result of examination September 4 : Ten adults. Dead. 
Experiment No. 22.—July 12, twenty large Damson Plums, f rom isolated tree i n 

garden of Hon. E. H . Scott, La Porte, Ind . , containing sixty-five egg punctures, 
placed in vivaria, t 

Result of examination August 13, 14, 16 : Twenty adnlts. A l l l i v ing . 

Summary of experiments. 

Varieties of fruit*. 

Large Daruson 
Bine Damson.. 
Yellow Egg ... 
Lombard 
Coe's Golden.. 
Nectarines --. 
Wild Goose ... 
Mariana 
Kansas Sand.. 
Chickasaw 
Wild 
Robinson 
Apples 

No. of 
specimens. 

No. of 
punctures. 

Adalts 
reared. 

Ratio per 
specimen. 

Ratio per 
puncture. 

148 204 73 2.02 2.79 
281 351 86 3. 26 4. 08 
95 103 19 5. 00 5.42 

272 541 116 2. 34 4.1.6 
225 611 119 1.98 5.13 
220 588 59 3. 72 9. 9b 
518 885 219 2. 36 4.04 
218 305 67 3. 25 4.55 
14 14 4 3. 50 3. 50 
24 24 5 4. 80 4.80 

176 220 35 5. 02 6. 27 
168 223 35 4. 80 6.36 
136 158 8 17. 00 19. 62 

A a w i l l be obse rved , t h e g r ea t e s t m o r t a l i t y t o eggs a n d larvae be tween 
the t ime o f o v i p o s i t i o n a n d t h e h a t c h i n g o f t h e a d u l t o c c u r r e d i n t h e 
W i l d and R o b i n s o n v a r i e t i e s o f p l u m s . A l s o t h a t t h e apples used t h i s 

*A number of plum trees were growing in the immediate vicinity, but I could not 
get enough fallen plums for experiment. 

tThe top was so covered w i t h a cone-shaped screen that the adults could be observed 
as soon as they emerged from the ground. 
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y e a r w e r e c o l l e c t e d o n t h e same d a y as t h e l a t e s t u sed l a s t year , a n d 
f r o m w h i c h n o t h i n g was r ea r ed . Those used t h e p re sen t yea r were f r o m 
a m o r e s o u t h e r n l o c a l i t y , w h e r e t h e season was c o r r e s p o n d i n g l y ear l ier , 
b u t t h e ea r l i e s t t o f a l l l a s t y e a r w e r e used o n e x p e r i m e n t s o f J u n e 20, 
l e a v i n g o n l y t h e l a t e r f a l l e n f o r t h e e x p e r i m e n t o f a f e w days la ter , 
a n d w h i c h g a v e no a d u l t s . T h e r e f o r e , i t w o u l d a p p e a r t h a t t h e la te r 
p u n c t u r e s e i t h e r c o n t a i n e d f e w e r eggs, o r else a l a r g e r p o r t i o n o f the 
larvae pe r i shed be fo r e r e a c h i n g m a t u r i t y . I f t h i s be t r u e , t h e v a r i e t y o f 
p l u m whose b l o o m i n g season covers t h e g rea t e s t p e r i o d o f t i m e w i l l 
b e s t w i t h s t a n d t h e w o r k o f t h e c u r c u l i o ; t h e ea r l i e s t a p p e a r i n g f r u i t 
f o r m i n g a s o r t o f p r o t e c t i o n f o r t h e l a t e r . 

So f a r as m y e x p e r i m e n t s h a v e gone t h e r u l e seems t o h o l d good 
a m o n g b o t h apples a n d p l u m s . A l l o f t h e apples used i n b o t h las t sea
son's e x p e r i m e n t s a n d t h i s w e r e g r o w n a m o n g p l u m trees also f r u i t i n g , 
t h e r e b y d e m o n s t r a t i n g t h e f a c t t h a t t h e p l a n t i n g o f p l u m trees i n the 
a p p l e o r c h a r d w i l l n o t p r o t e c t t h e l a t t e r a n d vice versa. 

F r o m t h e d r i f t o f ev idence g a i n e d f r o m e x p e r i m e n t s o f b o t h l a s t year 
a n d t h i s , i t w o u l d appear t h a t i f a n y t h i n g i s t o be g a i n e d b y using 
a n o t h e r f r u i t t o d r a w o f f t h e c u r c u l i o a n d p r o t e c t t h e p l u m , t h e po in t 
i s a l m o s t as l i k e l y t o be a t t a i n e d t h r o u g h t h e N e c t a r i n e as the apple. 
I n d e e d , t h i s y e a r t h e apples on t h e t r e e f r o m w h i c h t h e f r u i t f o r last 
year ' s e x p e r i m e n t was o b t a i n e d s u f f e r e d as b a d o r worse t h a n t h e plums 
o n t rees g r o w i n g i n t e r j a c e n t . F o r p o s i t i o n o f t h i s t r ee see D i a g r a m . 

T h e a p p l e t r ee b l o o m e d p r o f u s e l y , a n d p r o d u c e d a g o o d c r o p o f young 
app les , b u t b y J u l y 24 t h e r e was sca rce ly a d o z e n l e f t o n t h e tree, and 
t h e c o n d i t i o n o f these i s i l l u s t r a t e d b y a figure,* d r a w n f r o m specimens 
p i c k e d o n t h i s da te , a n d b e a r i n g n o t o n l y c rescent m a r k s i n abundance, 
b u t also p u n c t u r e s , i n d i c a t i n g t h a t t h e a d u l t beet les h a d r ecen t ly been 
f e e d i n g o n t h e p u l p . 

T h e r e seems t o be l i t t l e d o u b t b u t t h a t t h e f o o d p u n c t u r e s were made, 
i n p a r t a t least , b y t h e n e w l y e m e r g e d a d u l t s . I s aw a n a d u l t p u n c t u r - j 
i n g a p l u m a t Greencas t le , I n d . , o n J u n e 22, a n d M r . W . O . F r i t z , fore
m a n o f t h e e x p e r i m e n t f a r m , o n J u l y 23, b r o u g h t me a n a d u l t curcul io 
f o u n d t h a t f o r e n o o n engaged i n t h e same m i s c h i e f , a n d a d u l t s were 
o b s e r v e d i n e x p e r i m e n t N o . 1 , J u l y 29, w h i c h m i g h t h a v e been and 
d o u b t l e s s were p r e s e n t some d a y s e a r l i e r , as t h e e x p e r i m e n t had not 
been e x a m i n e d . I t seems r a t h e r m o r e t h a n p r o b a b l e t h a t t h e latest 
a p p e a r i n g i n d i v i d u a l s o f t h e o l d b r o o d o f beetles m a y occur s imul tan
eous ly w i t h t h e a d v a n c e i n d i v i d u a l s o f t h e n e w b r o o d , b o t h feed ing 
u p o n t h e f r u i t o f t h e p l u m , a p p l e , e tc . 

Occas iona l not ices appea r i n t h e a g r i c u l t u r a l pape r s t o t h e effect 
t h a t t h e f e m a l e c u r c u l i o w i l l n o t o v i p o s i t i n f r u i t o v e r h a n g i n g water. 
W h i l e t h i s seems v e r y d o u b t f u l , t o say t h e l eas t , a n experiment*: was 
made i n o r d e r t o t e s t t h e m a t t e r , b u t w h i l e c l e a r i n g u p t h e f o g i n one 
q u a r t e r , t h e r e su l t s a p p e a r t o h a v e s t i l l f u r t h e r i n c r e a s e d t h e obscur i ty 
i n ano the r . 

This figure w i l l be published in the next number of INSECT L I F E . 
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A s h a l l o w p a n , c o n s t r u c t e d l a r g e e n o u g h t o cove r t h e g r o u n d u n d e r 
one-half o f a p l u m t r ee , o f t h e M a r i a n a v a r i e t y , was p l a c e d i n p o s i t i o n 
on A p r i l 24, a n d k e p t c o n t i n u a l l y filled w i t h w a t e r u n t i l A u g u s t 10. 
N o w , n o t o n l y w e r e females o b s e r v e d i u t h e a c t o f o v i p o s i t i n g i n p l u m s 
h a n g i n g d i r e c t l y o v e r t h e p a n , b u t t h e l a t t e r c o n t a i n e d f r o m t i m e t o 
t ime q u i t e l a r g e n u m b e r s o f p u n c t u r e d f r u i t ; never the less , t h e o n l y 
plums o n t h e t r ee r e a c h i n g m a t u r i t y w e r e a m o n g those h a n g i n g d i r e c t l y 
over t h e w a t e r . 

c c c d d d c c d c c c 

c d c c c c c c c c c c 

h b c o c c c c c c c c 

j c c c c c c c i i i i 

f d g c g g c j c i i c 

f b d f f f f c f f f f 

b a a i a f f f f f f f 

b a a *» a a h a a a b b 

a a e e e e e e e e e a 

a a a a a a a a a a a a 

a a a a a a a a a a a a 

a a a a a a a a a a a a 

a a a a a a a a a a a a 

Explanation.—a=Blackman P lum; b = W i l d P lum; c = W i l d Goose P lum; d=Boggs' 
Plum; e=Crab Apple; f = L a t e Cherry; g = M a y Cherry; o=Seedling Apple; 
h=Moore's Arctic P l u m ; i=Quince ; j=Pear . 

A single experiment was made to determine the duration of life, and 
the p r o b a b i l i t y o f t h e f e m a l e o v i p o s i t i n g , a f t e r h a v i n g p a r t a k e n o f 
poison. T w e l v e f e m a l e s t a k e n f r o m t h e p l u m t r ee o n M a y 17, w h e r e 
they were e v i d e n t l y o v i p o s i t i n g , w e r e k e p t f o r 24 h o u r s w i t h o u t f o o d , 
some eggs h a v i n g i n t h e m e a n t i m e been d e p o s i t e d i n t h e b o x w h e r e 
they were c o n f i n e d . A t 5 p . m . t h e y w e r e r e m o v e d a n d p l a c e d separ-
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a t e l y i n receptacles c o n t a i n i n g a l e a f o f t h e p l u m , t h i c k l y d u s t e d w i t h 
L o n d o n p u r p l e . A t 8 p . m . , 3 h o u r s l a t e r , n e a r l y a l l seemed to be 
a f f e c t e d , b u t w e r e r e m o v e d a n d p l aced separa te ly i n c l ean quar te rs , 
a n d each p r o v i d e d w i t h a f r e s h p l u m . A t 11 a. i n . n e x t d a y m a n y 
w e r e dead , t h e r e m a i n d e r s u r v i v i n g b u t a f e w h o u r s l o n g e r , b u t i n no 
case were eggs d e p o s i t e d i n t h e f r u i t . — [ O c t o b e r 1, 1889.] 

T H E P H Y L L O X E R A P R O B L E M A B R O A D AS I T A P P E A R S TO-DAY. 

The report of tbe Superior Phylloxera Commission has just been 
p u b l i s h e d a n d g ives t h e l a t e s t accoun t o f P h y l l o x e r a m a t t e r s i n France 
a n d o t h e r f o r e i g n c o u n t r i e s . N e i t h e r l a w n o r e f f o r t has p r e v e n t e d the 
s p r e a d o f t h e i n sec t i n e l even arrondissements i n w h i c h i t made i t s ap
pearance f o r t h e first t i m e t h e p a s t year , v i z : Oas te l l ane , M e n d e , Riom, 
J o i g n y , T r o y e s , Nogen t - su r -Se ine , B a r - s u r - A u b e , Y e s o u l , G r a y , Bonne
v i l l e , a n d S t . Ca la i s . A b o u t 240,000 acres h a v e u n d e r g o n e defensive 
measures , submer s ion b e i n g e m p l o y e d i n 72,000, b i s u l p h i d e o f carbon 
i n 145,000, a n d s u l p h o - c a r b o n a t e o f p o t a s s i u m i n 23,000. 

M u c h g o o d has r e s u l t e d f r o m t h e e s t a b l i s h m e n t o f societies f o r de
fense , n o t a b l y i n H a u t e - L o i r e . M o r e o v e r , i t i s t h e s m a l l p r o p r i e t o r who 
d e r i v e s t h e l a r g e s t b e n e f i t f r o m t h e l a w e n a c t e d A u g u s t 2, 1879. O f 
t w e n t y - o n e t h o u s a n d t h r e e h u n d r e d a n d n i n e t y - f o u r p r o p r i e t o r s com
p o s i n g a s y n d i c a t e , each a t t e n d e d t o a b o u t 4 £ acres. 

T h e d e p a r t m e n t s i n w h i c h v i n e c u l t i v a t i o n i s e x t e n s i v e , such as Her-
a u l t , G a r d , a n d G i r o n d e , c o n t a i n f e w e r s y n d i c a t e s f o r t h e reason t ha t 
t h e i r P h y l l o x e r a w o r k i s p r a c t i c a l l y a t an e n d . E a c h yea r has shown 
a n i n c r e a s i n g acreage o f r e c o n s t i t u t e d v i n e y a r d s , m o s t l y b y means o f 
A m e r i c a n s tocks , w h i c h p r o v e m o r e a n d m o r e s a t i s f a c t o r y a n d w h i c h 
j u s t i f y t h e c o m m i s s i o n i n p r o p h e s y i n g t h e nea r a p p r o a c h o f t h e t ime 
w h e n v i n e - c u l t u r e w i l l be as w i d e s p r e a d as i t w a s b e f o r e t h e era o f the 
P h y l l o x e r a . T h e f o l l o w i n g a p p r o x i m a t e t a b u l a r s t a t e m e n t w i l l be i n 
t e r e s t i n g i n t h i s c o n n e c t i o n : 

Tears. 
American 

vines 
covered. 

Depart
ments. Tears. 

American 
vines 

covered. 

Depart
ments. 

1881 
Acres. 

22, 000 
42, 700 
70, 000 

131, 909 
188, 200 

17 
22 
28 
34 
34 

1886 . . . 
Acres. 
276,900 
413,700 
536,900 
719,500 

37 
38 
43 
44 

1882 
Acres. 

22, 000 
42, 700 
70, 000 

131, 909 
188, 200 

17 
22 
28 
34 
34 

1887 
Acres. 
276,900 
413,700 
536,900 
719,500 

37 
38 
43 
44 

1883 

Acres. 
22, 000 
42, 700 
70, 000 

131, 909 
188, 200 

17 
22 
28 
34 
34 

1888 . 

Acres. 
276,900 
413,700 
536,900 
719,500 

37 
38 
43 
44 

1884 

Acres. 
22, 000 
42, 700 
70, 000 

131, 909 
188, 200 

17 
22 
28 
34 
34 

1889 

Acres. 
276,900 
413,700 
536,900 
719,500 

37 
38 
43 
44 1885 

Acres. 
22, 000 
42, 700 
70, 000 

131, 909 
188, 200 

17 
22 
28 
34 
34 

Acres. 
276,900 
413,700 
536,900 
719,500 

37 
38 
43 
44 

Acres. 
22, 000 
42, 700 
70, 000 

131, 909 
188, 200 

17 
22 
28 
34 
34 

Acres. 
276,900 
413,700 
536,900 
719,500 

37 
38 
43 
44 

I f t h e m a r c h o f r e c o v e r y c o n t i n u e a t t h i s r a t i o , i n f o u r years vine-
p l a n t e d l a n d i n F r a n c e w i l l r e a c h t h e u n p r e c e d e n t e d a m o u n t o f 6,500,-
000 acres. H 6 r a u l t p resen t s 380,000 acres o f r e n e w e d v i n e y a r d s ; A u d e , 
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68,000; G a r d , 60 ,000; G i r o n d e , 47 ,000 ; t h e w e s t e r n Pyrenees , 75 ,000; 
and V a r , 47,000. 

The e f f o r t s t o p r o d u c e b y h y b r i d i z a t i o n P h y l l o x e r a - p r o o f v a r i e t i e s 
have so f a r n o t p r o v e d success fu l o r p o p u l a r , as m o s t g r o w e r s s t i l l d e p e n d 
on g r a f t i n g o n t h e A m e r i c a n s tock . A n o t h e r n o t i c e a b l e f a c t i s t h a t t h e 
G o v e r n m e n t does n o t h e s i t a t e i n i t s l i b e r a l p o l i c y o f d o i n g a l l i n i t s 
power t o a i d t h e a f f l i c t e d v i n e - g r o w e r , a n d t h e l a w o f D e c e m b e r 1,1887, 
by w h i c h t h e l a n d - t a x o n n e w l y p l a n t e d o r r e s t o r e d v i n e y a r d s is re
m i t t e d f o r f o u r yea r s , i s s t i l l i n f o r c e . 

F i v e years ago t h e P h y l l o x e r a first became k n o w n i n A l g e r i a , a n d 
since t h e n i t has been k e p t p r e t t y w e l l i n c h e c k b y t h e v i g o r o u s meas
ures p resc r ibed b y t h e r e s o l u t i o n a d o p t e d M a r c h 21 ,1883 . T h e cos t has 
been great , b u t t h e r e s u l t s h a v e f u l l y j u s t i f i e d t h e o u t l a y . T h e v i n e 
there covers n e a r l y 250,000 acres, a n d t h e v i n t a g e o f 1889 shows a p p r o x i 
mately 66,000,000 g a l l o n s o f w i n e . 

A glance a t t h e v i t i c u l t u r e o f o t h e r v i n e - g r o w i n g c o u n t r i e s shows 
tha t t h e i n d u s t r y i s r a p i d l y d e v e l o p i n g , e spec ia l ly i n C h i l i , U r u g u a y , 
the A r g e n t i n e R e p u b l i c , a n d A u s t r a l i a . T h e T u n i s i a n v i n e y a r d s pre
sent r e m a r k a b l e d e v e l o p e m e n t . 

Spain a n d I t a l y a re y e t s u f f e r i n g s eve re ly f r o m P h y l l o x e r a . I n t h e 
former t h e s m a l l p r o p r i e t o r s are r e d u c e d t o t h e necess i ty o f a b a n d o n i n g 
the c u l t i v a t i o n o f t h e i r fields o r s e l l i n g t h e m a t m u c h d e p r e c i a t e d 
prices. T h e e m i g r a t i o n f r o m M a l a g a t o B r a z i l a n d t h e A r g e n t i n e Re
public be tween A p r i l a n d A u g u s t , 1889, a m o u n t e d t o e l even t h o u s a n d 
persons, a n d m a y be t a k e n as a n i n d e x o f t h e s i t u a t i o n . 

I n I t a l y a b o u t 400,000 acres a re a f f e c t e d , a n d t h e G o v e r n m e n t has 
been fo rced t o f o r e g o i t s first s y s t e m o f defense a n d r e so r t t o A m e r i c a n 
stocks. 

H u n g a r y s u f f e r s so re ly . A b o u t o n e - t h i r d o f i t s p l a n t a t i o n s are at
tacked a n d a b o u t o n e - e i g h t h d e s t r o y e d . 

A u s t r i a su f f e r s i n a l m o s t l i k e p r o p o r t i o n . 
I n S w i t z e r l a n d t h e p rogress o f t h e P h y l l o x e r a has been s l o w , a n d i n 

Germany a n d R u s s i a , o w i n g t o t h e measures t a k e n f o r i t s suppress ion , 
i t makes n o p rogress . 

P o r t u g a l seems t o be i n t h e w o r s t p l i g h t o f a l l , f o r each y e a r t h e 
number o f i n v a d e d d i s t r i c t s increases, c h i e f l y i n t h e n o r t h , w h e r e t h e r e 
are 250,000 acres o f i n f e s t e d v ines a n d 90,000 acres o f d e a d ones. T h e 
Douro r e g i o n a g g r e g a t e s 80,000 d e a d v ines o u t o f a poss ib le 125,000. 

Nowhere has t h e c o m b a t been c a r r i e d o n m o r e e n e r g e t i c a l l y t h a n i n 
France, o r i g i n a l l y t h e m o s t s o r e l y s t r i c k e n c o u n t r y , a n d n o w h e r e has 
so much success been a c h i e v e d a g a i n s t P h y l l o x e r a a t t a c k . 
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T H E LOS A N G E L E S COUNTY H O R T I C U L T U R A L COMMISSION. 

The following copy of the last report of the board of horticultural 
commiss ioners o f L o s A n g e l e s C o u n t y , C a l , , i s t a k e n f r o m t h e L o s A n 
geles Evening Express o f M a r c h 5,sand w i l l n o t be d e v o i d o f i n t e re s t 
t o o u r readers . T h e a c c o u n t o f t h e cor respondence b e t w e e n t h e Secre
t a r y a n d t h i s o f f ice is v e r y f a i r , w i t h t h e i m p o r t a n t e x c e p t i o n t h a t we i n 
s i s ted u p o n t h e necess i ty o f first t h o r o u g h l y k n o w i n g o u r g r o u n d before 
t a k i n g ex t ens ive steps f o r t h e i m p o r t a t i o n o f enemies o f t h e scale insects 
m e n t i o n e d . B y t h i s we m e a n a s c e r t a i n i n g c a r e f u l l y t h e r a n g e o f each 
species a n d t h e p r o b a b i l i t i e s as t o i t s o r i g i n a l h o m e . 

We respectfully tender herewith the monthly report for February of the county 
horticultural commission. 

The policy adopted by this commission of continued and earnest research for a par
asite that w i l l destroy the red and San Jose" scales, or any other pests that are inju
rious to f r u i t trees, has been pursued during the past month. 

Our secretary was instructed to communicate w i t h United States Entomologist, C. 
V. Eiley, at Washington, requesting him to ask Congress for an appropriation that 
would enable the Department of Agriculture to seek tbe world over for parasites that 
prey on the insect pests that are now threatening the wefare of our great f ru i t in
dustry. I n reply, Professor Riley advises us " that he w i l l not be able to do much 
w i t h Congress i n the way we suggest, but that he hopes and expects that the United 
States Department of Agriculture w i l l have power to act without such a petition 
after June next." Professor Riley s t i l l further advises us " that the red scale of Cal
ifornia (Aspidiotus aurantii) has been believed to be of Australian origin, but that i t 
is about as abundant there as i t is in California. He says that i t does occur in other 
parts of the world, and much inquiry w i l l have to be made before we can feel sure of its 
native home; that i t has some parasitic enemies in California, and though i t doubtless 
has others i n Australia, we know so far only of a fungus and a small beetle that at
tack i t there." Professor Riley also says " that the San Jose" scale (Aspidiotus per-
niciosus) is not as yet known to be an imported species, but that a l l these scales are 
amenable to careful treatment by the sprays which we have lately recommended, or 
by the improved gas treatment." 

Notwithstanding the valuable opinion of Professor Riley ,this commission feels that 
in making inquiry for a parasite for the red scale i n other countries search should also 
be made for an enemy for the San Jos6 scale insect. This pest, i f not speedily de
stroyed, w i l l utterly ruin the deciduous f r u i t interests of this coast. I t not only 
checks the growth of the tree, but i t covers the tree l i teral ly entirely, and the f ru i t 
nearly as much so, and i f le f t unchecked, the tree is ki l led in three years' time. 

There is absolutely no parasite at work on the San Jos6 scale insect. We find this 
dangerous pest invading every deciduous f r u i t district in the county, and have noti
fied owners of such infested orchards to disinfect, g iv ing them the necessary mode of 
procedure. Unless the San Jose" insect is thoroughly stamped out the deciduous f ru i t 
interests of the county w i l l in a few years have dwindled to naught. 

I n our January report to you we mentioned having been compelled, after exhaust
ing the necessary preliminaries, to place in the hands of the Dist r ic t Attorney for 
prosecution the case of F. O. Cass of Vernondale. We were led to take this step, not 
only from our sense of duty to the State law prescribing i t , but as a determination of 
our duty and obligation to the f r u i t growers of Los Angeles County, wherein we 
sought to stamp out a dangerous insect pest, the Santa Ana red scale, just obtaining 
a foot-hold i n this county. 

The case came up before Justice Rankin aud a j u r y o f six, February 14, i n San An-
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tonio Township, and was decided against the State on the 17th. The evidence of the-
defense was simply a line of individual theories, i n fact farcical, when compared w i t h 
the important results of years of study by scientific entomologists and the long and 
tried experience of the most thorough and intelligent horticulturists of our own 
county. 

I t is not and has not been the policy of this commission to enforce indiscriminate* 
spraying wi thout regard to the exisience of parisitic insects, but in the case of Mr. 
Cass i t was evident to us that unless prompt measures were taken the Santa Ana red 
scale would effect a lodgment i n this district that would eventuate in its spreading. 
to every citrus f r u i t orchard i n Los Angeles County in another twelve months. 

The result of our efforts, when i t is considered as the consequence 01 public opinion,. 
is certainly a sad commentary on Los Angeles County as a citrus or deciduous f r u i t 
growing district. This commission endeavors to squelch the most dreaded of a l l red 
scale insects i n i ts incipiency, an insect that has no effective parasite, but are pre
vented f rom doing so by a j u r y influenced by the public opinion of Vernon district. 

In connection w i t h this deplorable result we hand you herewith a careful compila
tion of statistics, showing the uumber of citrus trees now under cult ivation in the 
county. I t does not include trees situated in acreage cut up into " town lots," o r 
that have been abandoned or are not worthy of future care. 

Age ten Age five Age five 
Description. years and years to years and 

over. ten. under. 

289, 677 
18,055 
4,575 

15 

119.530 
29,345 

435 
15 

187.500 
10,350 

150 

In addition to this there are 395,000 budded orange and lemon trees i n nursery-
form that w i l l be planted the coming season. This does not include seed-bed plants. 

Thus there w i l l be 1,054,647 citrus f r u i t trees, the comparative income from which 
can be easily computed, that w i l l be threatened wi th ru in by an insect pest that the 
commission have been opposed in their endeavors to check. 

In our previous reports we have called your attention to the quarantine of other 
counties against our nursery stock and f r u i t . The wide publicity given this late ob
struction to the law, made to protect and promote the horticultnral interests of the 
State, w i l l s t i l l fur ther enact against the county. 

We are pleased, however, to report that in some portions of the county producers 
are alive to the value of our f r u i t industries, and realize the necessity of vigi lant 
protection. I n connection therewith we hand yon a communication from the Po
mona Board of Trade, inclosing resolutions adopted by that body. 

Our instructions to inspectors have been to inforce the law in a l l cases i n reference 
to infected f r u i t exposed for sale, and since receipt of Pomona Board of Trade reso
lution we have renewed said instructions. 

I t w i l l be apparent to you that i f the trees under cultivation and to be set out this 
season are to return an income to our producers, and i f Los Angeles County is to re
tain its well-earned reputation as a ci trus-frui t growing county; and s t i l l further, i f 
the thousands of acres i n this county so well adapted for f rui t -growing are to be set
tled up and cultivated by fruit-growers, i t w i l l be necessary to redouble al l previous 
efforts i n a warfare against insect pests. 

We regret to report that duriug the past month a new insect pest, that is. new to 
this county, has found a lodgment here. We refer to the " Purple scale" that has 
been introdnced on the large number of orange trees now being brought into the 
State from Florida. Effective means are, however, being used by us i n stamping i t 
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out, and we are pleased to be able to report that we have been wi l l i ng ly supported 
in our efforts by a l l dealers handling the stock. 

The State board of horticulture, the State fruit-growers' convention, and the con
vention of county horticnltural commissioners, al l meet in Los Angeles Marcb 
10 to 15. These bodies w i l l be made up from the leading horticulturists of the 
State, men of high intelligence and long experience in horticultural pursuits. From 
their deliberations and determinations we hope for graud results i n furthering the 
f r u i t industries of our county and in protecting i t after such promotion. 

We have employed the same number of inspectors this month as during the last. 
They have inspected 857 acres, containing 49,759 trees, and have served thirty-two 
notices on owners of infected orchards. 

Respectfully, 
A. F. K E R C H E V A L , President. 
F. E D W A R D G R A Y , Secretary. 

County Horticultural Commissioners 

E X T R A C T S F R O M CORRESPONDENCE. 

The Pine Lachnus as a Honey-maker. 

I send by this mail a box with pine tags, live Aphids, and honey-dew. I put in a sec
t ion of l imb, cut sometime ago, where the insects had sucked the bark dry. 

Cutting a l imb w i t h the Aphids on, and the leaves covered wi th honey, I found 
the next day that they had gone to the cut, where they were fifty deep trying to get 
at the exuding turpentine. I wish you would send a man, a good chemist and mi-
croscopist, to look into this matter. This honey can be seen on the laurel leaves 
where there are no Aphids. My son, while hunting last week and looking under the 
pines, noticed that the rays of the sun made visible a fine spray fa l l ing from them. 
Another man told me yesterday he had seen the same. I can show proof that the 
honey is not a visible exudation f rom the aphis. I can get you a small v ia l of this 
honey gathered drop by drop from the pine leaves. My neighbor has secured 8 small 
vials f u l l . 

We often have honey-dew in summer, sometimes covering the hickory, gum, oak, 
chestnut, and poplar leaves, but this is the first winter shower of manna we have ob
served here. I t commenced December 20, and ran every day to the 30th ; then Jan
uary 1 to 7, 10, 11, 12, 13, 23. 26, 27, 29(?), 30 (?), 31; February 1, 3, 4, 12, 13, 15, 16, 
17, 18. 

My eighteen years' observations have proved to me that the atmosphere is nat
ure's storehouse for honey; my proof and facts I don't t h ink can be overcome. 
There is so much of this honey on the pines now that my seventy-three colonies of 
bees can't gather i t f rom them. I estimate 100 pounds of honey on every acre of 
pines. I n the morning i t is there l ike dew i n drops as large as peas, but before night 
i t evaporates to thick, ropy honey.—[W. M . Evans, Amherst, Va. , February 18,1890, 
through the Smithsonian Inst i tut ion. 

REPLY.—The inclosed letter from Mr. W. M . Evans, of Amherst, Va., referring to 
accession No. 678, is very interesting, and examination of the specimens shows that 
the plant-louse secreting the honey-dew i n such quantities upon the pines is one of 
the species of the genus Lachnus of which several species are known upon coniferous 
trees. The specimens are dry aud can not be determined specifically The facts 
which Mr. Evans gives us show that the honey-dew is more abnndant than I have 
ever known i t before in the Eastern United States, and his letter is we l l worthy of 
publication. I shall therefore take the l iberty of publishing i t i n a near number of 
INSECT L I F E , a copy of which w i l l be sent to him.—[February 21, 1890.] 
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R o o t K n o t on A p p l e Trees. 

A copy of Bulletin No. 20, Division of Entomology, on the root-knot disease, which 
was sent to my former address at Glencoe, Nebr., has just reached me. I have been 
interested i n the perusal of Dr. Neal's notes from having had some experience w i t h 
root-knot myself. 

In the spring of the present year I bought several hundred two-year-old trees of 
willow t w i g and Ben Davis apple from a local nursery. In planting I found the roots 
of many were very kno t t y ; those worst affected having few fibrous roots. Not one 
in ten of some four hundred put out any leaves from the tops, but most of them sent 
out sprouts from the side of the t runk at or near the ground, which shoots made a 
weak growth. I had requested the proprietors of the nursery to give me trees of their 
own raising and supposed they had done as they agreed to do, but some of their em
ptors afterward told me that my trees must have come from Kansas, as they " g o t 
all those knotty-rooted trees from that State." 

Dr. Neal does not mention apple among the plants affected by Anguillula, and for 
this reason, and also because he thinks his evidence conclusive that the disease does 
not exist 150 miles f rom the coast, I have thought i t worth while to bring this mat
ter to your notice. Many of the trees died during the drought of July and August. 
About seventy-five trees of Ben Davis and Maiden Blush, brought f rom same nursery 
same spring, but a few days later, and which had good fibrous roots showing no knots, 
have grown and done as well as usual i n a dry season.—[G. M . Dodge. Louisiana, 
Pike County, Mo., November 11, 1889. 

EEPLY.—Your letter of the 11th instant has been received and referred to the En
tomologist, who reports that he is obliged to you for your notes on Anguil lula , and 
that he himself has for some time been aware of the fact that many other plants were 
damaged by these creatures in addition to those mentioned by Dr. Neal; also that 
the work is by no means confined to the v ic in i ty of the sea-coast. The knots on 
Apple, however, may have been due to some other cause.—[November 20, 1889.] 

A Fuchsia Aleurodes. 

The fuchsias i n my bay window are infested w i t h scale-like cocoons, on the under 
side of the leaves, f rom which emerges a t i ny white fly. Please tell me something 
about i t . I send specimens of cocoons and flies in a wax cell mounted on a slide. 
I t is so arranged that you can remove the cover glass i f you find i t necessary. The 
flies are alive. What are the peculiar objects l ike crystals ? They polarize pret t i ly , 
not unlike horn or keratose. Besides the mouut, I send leaves infested.—[Samuel 
Lockwood, Freehold, N . J., January 15, 1890.] 

EEPLY.—The l i t t l e insects which you find on fuchsia leaves belong to a species of 
the genus Aleurodes. I have had this form for some time, but i t is yet undescribed. 
The family Aleurodidce, as you know, holds a position between the Aphididae and the 
Coccidse, and has not been studied in this country.—[January 18, 1890.] 

The Skein Centipede and Silver Fish. 

There are two creatures that have the freedom of this town, about which I have 
heard a great deal of nonsense talked, and now wai t for some sensible information. 
Whether they ate insects or not, I do not know ; I wait for you to tell me, but cer
tainly they must often stroll into the suburbs of yourprovince. I never knew any one 
who could give a popular name to the first creature, which, for the sake of distinction, 
I call i n the house a centipede, which i t is not. The first I ever saw was five inches 
long, at least. I thought i t was a skein of brown silk in a tangle, and picked i t up 
from the carpet w i t h thumb and finger. I have never seen another as large, but the 
wet weather brings them into the bath-room i n two sorts, one as I have described i t , 
brown and tangled, the other of the same general shape, but w i t h distinct antennte 
at one end, and something similar at the other, black and smoky in color. I f you k i l l 
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either there is no body lef t , only a ghost, which has 110 anatomy. I hope you appre
ciate my scientific knowledge. 

The other goes popularly by the name of " silver fish." I t also is a creature of the 
damp. The colored people declare i t is the husbaud of the moth. I k i l led one in May 
that looked formidable for i t was more than two inches long. When I returned this 
autumn a bi t of flannel that had been carelessly left out was riddled w i t h moths, and 
as I took i t up to throw i t i n the fire a very large " silver fish " slipped out to meet a 
speedy doom. Such is the origin of the myth, I suppose. Now, can you refer me to 
any Government bulletin which w i l l give me the biography of these unwelcome vis
itors, or any book ? I f not, w i l l you give me some of the facts yourself and introduce 
me to the husbands and wives, i f they do not have a family likeness.—[Caroline H . 
Dal l , No. 1603 O Street, Washington, D . C , November 12, 1889. 

REPLY.—Your letter of the 12th inst. was duly received, and while i t would have 
been desirable to have received specimens of the "creatures" to which you refer, 
your interesting description of them leaves l i t t l e doubt as to their identity. The one 
which you call a centipede—and i t is one—has no definite common name other than 
" Thousand-legs," or the more inaccurate "ear-wig," but is known to science as Cermatia 

forceps. The two sorts observed by you were only different phases of the same ani
mal, the tangle being either a dead specimen or the exuvium (for, l ike a l l Arthropods, 
i t molts). L i t t l e is known of the habits or life-history of this widely distributed pest, 
which of late years, particularly, has frequently occasioned annoyance in houses. 
I t is undoubtedly carnivorous i n habit, however, probably feeding on other house
hold pests, which its quick movements enable i t to capture. There is current belief, 
wel l founded, I th ink, that i t feeds on young roaches. I ts bite, while reputed poison
ous, is not dangerously so; and I have personally never known of in jury so resulting 
and much doubt i f there is foundation for the belief. I t may, however, be considered 
as a friend, but its singular appearance and rapid movement are hardly calculated to 
inspire confidence. 

The "s i lver fish" of your letter is wi thout doubt the well-known pest of books 
and clothing (Lepisma saccharina). and is entirely distinct f rom the clothes moths. I t 
feeds particularly on starched clothes and the binding of books, which i t eats for the 
starch, and sometimes injures silks and other fabrics. Pyrethrum w i l l prove effective, 
also, against this last insect. I am sorry to say that there are no publications of the 
Department relating to these pests for distribution. The first is f u l l y described by 
Dr. Lintner i n his four th report on the insects of New York, and the second is briefly 
described in Packard's " Guide to the Study of Insects," p. 623.—[November 13,1889.] 

A Guava Scale. 

I send you a branch of guava tree, the first and only one that I have ever seen in
fested w i t h any kind of an insect enemy. I suppose this to have come from a large 
rubber tree near by. The rubber tree is often covered w i t h this black dust and same 
kind of a scale. W i l l you please te l l me the name of this creature, and whether i t 
w i l l be l ikely to spread to other guava trees; and i f so, how can we best dispose of 
i t . — [ E . Gale.Lake Worth , Dade County, Fla., November 13, 1889.] 

REPLY.—The specimens which you send from guava are common Florida wax-scales 
(Ceroplastes floridettsis). You w i l l find this insect figured and described in Hubbard's 
Insects affecting the Orange. I t commonly affects the gall-berry, but is also fonnd 
upon quince, apple, and pear, and occasionally upon orange. I t can be destroyed 
by the ordinary kerosene soap emulsion, which, however, should preferably be ap
plied when the insects are young.—[November 20, 1889.] 

The Tile-horn Borer. 

Last year I sent you specimens of borers which were destroying an ash tree in my 
yard, and worms also found in a large oak in the same yard. The ash tree died. By 
this mail I send you another specimen of borer, found i n the heart of a large oak 
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which died last f a l l , the sap timber of which looks l ike a coarso sponge. I send the 
oak chip i n which the destroyer was found. I very much fear that the fly or moth is 
depredating upon other oaks in the yard. How can we distinguish i t , and is there 
no protection against i t ?—[Carrington Mason, Memphis, Tenn., October, 22, 1889.] 

REPLY.—The larva is that of one of the large Tile-horn beetles (gerus Prionus). 
The particular species is probably P. laticollis. For an illustrated account consult 
Riley's second report on the insects of Missouri, p. 78.—[October, 1889.] 

The Boll Worm. 

As you are chief of the entomological division of the Department of Agriculture, I 
take the liberty of wr i t i ng you in regard to a pest that is fast destroying the prosperity 
of the cotton farmer of this section of our State and reducing us to penury, and w i l l u l 
timately, i f help does not come, force us to abandon cotton culture. That pest is the 
" b o l l worm." Much discussion has been had in our local press—many things have 
been advised and tried—but their ravages were greater the past season than ever be. 
fore, and I feel convinced that something else w i l l have to be done than we have 
hitherto adopted. Paris green, London purple, burning of lamps to catch the miller, 
are among the best of the remedies resorted to, but a l l have proved comparative f a i l 
ures. 

I am not an entomologist, but necessity has forced me to give some attention to 
this matter, and this attention has been followed by the conviction that our most cer
tain method of relief w i l l be found in the line of fostering and caring for those nat
ural enemies, parasites and otherwise, which we know by observation do exist here, 
or which observation teaches by parallel lines of investigation, may exist elsewhere 
and can be introduced here. Could you give us any help; and, i f so, w i l l you ? I 
have read carefully reports made by yourself to the Department in 1881 or 1882, and 
thank you and the Department therefor, but we need something more. 

We need, I th ink, bulletins scattered broadcast throughout this part of Texas 
(east Texas) containing the information in your reports, and such other practi
cal suggestions as may occur to you or others who are famil iar w i t h the life-history 
of this pest and those parasites, its natural enemies, to be found here ; and besides 
this, a more thorough search for something that w i l l prove of more u t i l i t y than any
thing hitherto suggested.—[H. L . Tate, M . D. , Lindale, Smith County, Tex., Janu
ary 12, 1890. 

REPLY.—Your letter of January 12 relative to the boll-worm has been received. 
I have sent you to-day a copy of the Fourth Report of the U. S. Entomological Com
mission, in which you w i l l find the subject treated from the latest stand-point. I f you 
have read nothing from me upon tbe subject since 1881-'82, you w i l l find this matter 
interesting. There is l i t t l e to be hoped for in the direction which you particularly 
mention, viz, the assistance of parasites. As i t happens, the boll-worrn is singularly 
free from the attacks of parasitic insects, and up to the present time only one or two 
have been recorded. These, moreover, are very rare and do not seem to breed in any 
abundance. The best hope is in spraying wi th Paris green and in worming the 
neighboring corn-fields, as indicated in the report which I send you. I f i t seems 
necessary, we may give some further attention to the matter the comiug season.— 
(January 17, 1890.J 

Feather Felting by Dermestids. 

I have in my possession a beautiful curiosity, and, as far as I can learn, the only one 
in existence. I take the liberty of addressing you in regard to i t , as you are author
i ty on entomology, and this w i l l probably come under that head. 

I t is an ordinary feather-pillow t ick, which was made of common bed-tickiug and 
filled wi th the domestic duck feathers about three years ago and the pil low has been in 
general use about the house since that time. Of late the lady concluded to remove 
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some of the feathers, as the pillow appeared too hard. Upon opeuingthe t i ck the feath
ers seemed to be ground up almost into a powder and unfit for further use; there
fore they were emptied and the t ick turned inside out, and instead of the goods being 
as when made, i t was entirely covered w i t h a fine growth of down as evenly and 
thickly as the fu r on a mole-skin, which i t very much resembles; i t is firmly attached, 
the down breaking rather than pu l l off. Not a piece of the feather is attached to i t 
but as smooth as a piece of velvet, even the seams are covered by the growth. Not 
an insect can be found i n the feathers, but the grinding process was supposed to be 
done by some insect. The lady made several pillows at the same time and of the 
same feathers, but when these pillows were opened nothing was found but feathers 
as when made. This was found about a month ago and the ladies through the 
country have opened many pillows, some as much as fifty years old, but no such thing 
can be found. To look at i t one would th ink i t the hide of some animal, and would 
never imagine i t to be a pil low-tick except by close inspection. I inclose some of the 
feathers, which w i l l give you an idea of the color and a description from the local pa
per which may help to give you an idea of its appearance. Many theories as to its 
formation are offered, but nothing satisfactory, and the community would like your 
opinion. * * * — [ J . D . Davis, Clarksville, Mo., January 19, 1890. 

REPLY.—Yours of the 19th inst., together w i th the specimens of feathers, duly re
ceived. A careful examination of these fragments shows no trace of an insect or of 
insect remains. The specimens which you have are very interesting, although I have 
seen the same thing before and several notes have been placed upon record regard
ing precisely similar cases. I n the American Naturalist for December, 1882, I men
tioned one of these cases and gave an explanation which is as fol lows: 

Pillows in which this fel t ing of the t icking occurs have beeu infested by one of the 
Derinestid beetles ( in al l of the cases wi th which 1 am familiar i t has been Attagenus 
megatoma) whose work has resulted in the comminution of the feathers, and the felt
ing results from the subsequent mechanical action. The small feather particles are 
barbed, as you are aware, and, whenever caught in a cotton fabric by their bases, be
come anchored in such a way that every movement of the pi l low anchors them sti l l 
further. The frequent shaking which pillows receive results ultimately i n the for
mation of this plush-like surface. A similar b i t of t icking was exhibited at the 
Philadelphia Academy of Natural Sciences, A p r i l 5,1883, and elicited the information 
that one of the members had some years previously examined a similar material 
known to have been formed from the fragments of gu l l feathers and that a cloak had 
been made from i t which wore well . * * *—[January 23, 1890.'] 

Extreme Ravages of Cut-Worms. 

As our part of the country has been ravaged this year by the Cut-worm, which I 
believe is the same one that destroyed the onion crop of Orange County, N. Y., in 
report for 1885, p. 270,1 would l ike very much to know i f you have any subsequent 
information i n regard to the habits of the moth or worm; i f so, I would be very grate
f u l for report containing i t . Corn has been the crop that has suffered here, and as 
some fields are totally destroyed, the damage in these parts w i l l amount to many 
dollars. I w i l l give my case as a sample. I have four pieces of 28, 6, and 5 acres. 
The first three pieces were planted w i t h Lister, beginning May 10. First planting 
was a total loss. Replanted al l on the 28-acre piece. A l l destroyed the second time 
except 3 acres w i t h about one-fourth stand lef t . Second piece was a tota l loss, and 
was sowed w i t h one-half bushel to acre for fodder; at present wr i t i ng i t shows very 
l i t t l e corn, as Cut-worms take i t not quite as fast as i t comes up. Third piece gave less 
thau one-fourth of a stand. Fourth piece was plowed, having been broken last year, 
and is about one-third stand wi th Cut-worms s t i l l working. I tr ied cut t ing, growing 
rye, and Paris greening to poison them, but the bait was not succulent enough. I 
th ink I could have ki l led a good many i f I had used suitable bait. Have fonnd seven 
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worms eating at one stalk of corn under the ground. Last year I also suffered w i t h 
Cut-worms. Planted 18 acres, replanted 16, and then sowed corn on 3 of i t . The 
sowed corn was all r i gh t ; balance produced one-fourth stand. I f they increase next 
year over this year, corn planting w i l l be useless.—[Chas. A. Hewi t t , Neligh, Nebr., 
July 4, 1888. 

E E P L Y . — I n addition to lafce f a l l plowing the best remedy which you can use is 
the poisoned bai t w i t h which you are already familiar. The only diff icul ty is to^se-
cure green and succulent vegetation for poisoning; and, of course, being upon the 
ground, you can more readily decide what w i l l be best and most convenient to use.— 
[July 10, 1888.] 

ANOTHER L E T T E R . — I n looking over the reports of 1884, just received, I notice an 
article upon Cut-worms, which is of importance to us away up here in northwestern 
Minnesota, and I desire to ask your advice on how to proceed in my war upon them. 
I am on the southeast shore of Otter Ta i l Lake near Otter Tai l C i ty : my land is a sandy 
loam, was timber land in 1850, but now nearly clear of timber by reason of the en
croachments of prairie fires. Consequently the soil is a warm productive soil, quick 
to warm up in the spring, and a good harbor for all sorts of insects. 

I have for two years past failed to raise onions, beets, and carrots, and beans too, 
as well as nearly an acre of sweet corn, on soil only under cultivation three years. 
Onions, beets, carrots, and beans were sown w i t h a i l Planet, Jr.," garden d r i l l ; they 
were cut off as fast as they came to the surface, just below the surface, by very small 
young Cut-worms. Neither salt nor ashes would stop their work ; the crop was an 
entire loss. 'Now, what can I do? As I sow two or three acres I can not apply the 
remedies laid down in the 1884 report, pp. 299-300, as i t would lose too much i n time 
and labor. But I do want to raise onions, beets, aud carrots as well as beans and 
sweet corn.—[Washington Muzzy, Balmoral, Otter Tai l County, Minn., March 4,1887. 

EEPLY.—While late plowing of tbe fields infested by cut-worms may have a good 
effect in lessening the numbers the ensuing season, a much better plan w i l l be the 
adoption of the poisoned ball system recommended in the article to which you refer. 
This method w i l l not require the expenditure of much time or labor. I t simply in
volves the necessity of a pretty general distribution of poisoned spring grass over 
the plowed fields a few days before tbe sowing of your onions, beets, carrots, or 
beans. There w i l l doubtless be plenty of young grass and weeds up at the proper 
time, and such should be cut aud sprinkled w i t h Paris green solution and l i t t l e 
patches placed at intervals about the field. This is absolutely the best remedy 

[ known. I t works admirably in the South, where there is so much early vegetation, 
and we shall be glad to learn your opinion of its practicability in Minnesota, or o f 
the success of any experiment you may t r y w i t h i t .—[March 9, 1887.] 

Migrations of Plants as affecting those of Insects. 
r 

When the wri ter first came to this part of Kansas, eighteen years ago, two plants 
which are now very abundant were unknown iu this county of Geary, then called 
Davis. One of these is the Solan urn rostratum. The region for two or three years 
soffered from the ravages of the Colorado Potato-beetle, but now, though the beetle 
is sufficiently abundant every year, the potatoes rarely are damaged. The cause 
seems to be that Solanum rostratum, sometimes called Buffalo Nettle, or Buffalo 
Thistle, is the native food-plant of this beetle, and where i t is scarce Solanum tube
rosum is accepted as a substitute. Tbe plant belongs to regions farther west, and 
by sonie means the beetle traveled in abundance eastward, reaching the other 
side of the Atlantic years ago, where the plant is s t i l l unknown. I t is said that the 
prickly seed-pods of this plant came on the tails of Texas and other cattle from the 
Southwest, and i t is certain that counties remote f rom the cattle-trails and the 
through lines of railway were the last to have the plant. The flower is bright yellow, 
and the whole plant not unhandsome, but its prickles make i t a very undesirable. 
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weed. Two years ago the writer took particular pains to eradicate i t i u and around 
his garden patch, k i l l i ng every young plant of S. rostratum as i t came up. The 
result was a serious attack on the potatoes, which were only saved by twice going 
over a l l the plants and collecting and destroying the beetles. That the plant did not 
migrate easterly at a greater speed—I don't th ink i t has crossed the Mississippi yet— 
is to be wondered at, as i n the region of the one hundred and second meridian, on the 
wide prairies, i t has the tumble-weed habit. The whole plant is subglobose and when 
Tipe snaps off close to the ground and goes bowling along before the wind at a great 
Tate. The winds there, however, are more north and south than from the west, so 
that probably has delayed the progress of the plant in longitude. The plant is 
abundant in waste places i n towns and by roadsides in all eastern Kansas now, and 
Ave rarely hear of the Colorado Beetle damaging potatoes. 

Another plant which is traveling eastward is the Mexican Poppy, Prickly poppy, 
or, as some have called i t , California Poppy. I t is the Argemone mexicana. Many 
years ago, sixteen or seventeen, the writer first saw i t in the region of the one hun
dredth meridian, and he noticed i t more easterly every year since. Several years ago 
an illustration iu Harper's Magazine to an article entitled " Ladies' Day at the Ranche," 
showed i t as being a prominent flower in Ellsworth County. I t is very abundant in 
•waste lots of Junction City now, and the last season i t was seen as far east as Wamego, 
about the ninety-seventh meridian. I t may be further east, but the writer has not 
seen i t . I t is a very handsome plant, w i t h a very large white flower, manifestly the 
variety albiflora. I t may be that the migration of these plants has elsewhere been 
recorded, and that i t may have proceeded further than is here set down, but i t seems 
that the record is worth preserving i f not previously made.—[Robert Hay, Junction 
^City, Kans., February, 1890. 

Hymenopterous Parasite of Icerya in Australia. 

I have done a little as follows: First, I have bred four hymenopters, which I take to 
"be the parasite which Koebele discovered. A l l I know about them is I found them alive 
i n a bottle containing some Icerya, and from which some Lestophoni had emerged, j 
The hymenopters had not emerged from any Lestophoni outside the Icerya, but that 
one would not expect, s t i l l I have no proof that they were not parasitic on the Icerya; 
but I presume they are Koebele's parasite. I found two out of the four. 

Second, I received some three months ago some Icerya f rom a place some 50 miles 
south of Adelaide, the owner of the orange orchard not having seen anything of tne 
M n d before and wanting to know what they were. These I placed as usual in a bottle 
loosely stoppered w i t h cotton wool. W i t h the Icerya was a Chrysopa larva, which „ 
for some weeks was busy feeding on the eggs. One day on examining i t I discovered 
several Hymeuopters (Proctotrupidse ?). The female, yellowish-brown (?); male, 
almost black (?). On examination I found that many might have escaped through 
the cotton stopping being insecure, but I suppose I have had about th i r ty since. I t 
is strange that this is the only instance of an hymenopterous parasite of Icerya yet 
discovered in South Australia. I send you a few of these under separate cover. I 
presume the small black insect is the male, because I observed them chase the larger 
brown flies, and then leap on their backs, but so far iu f ront that i t would be impos
sible for any sexual connection to take place (at least in my opinion), and then would 
commence a rapid movement of the antennae, as i f they were having a bout of fisty-
cuffs. I observed this three or four times, but i n no case did I observe any act of 
coition—as the bottle was not very well suited for observation wi th a coddington 
lens, i t may be that I am mistaken, but such is my impression. This strange proceed
ing would last a few seconds. Was i t a k ind of preliminary investigation on the part 
of the male to discover whether the female had been already impregnated? 

I likewise send you some cayenne pepper in which you w i l l find some small beetles 
which breed in that very hot condiment. A sole diet of cayenne pepper must make 
them peculiarly hot tempered i f beetle l i fe i n any way resembles human existence. 
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Do you know of any such habit i n the States ?—[Frazer S. Crawford, Adelaide, 
South Australia, November 24, 1889. 

R E P L Y . — * " * I n reference to the specimens which you sent, No. 1 is Euryischia 
lestophoni Riley MS. No. 2 interests me intensely as i t is the first primary Hymenop
terous parasite on Icerya f rom Australia. I propose to characterize i t and name i t 
Ophelosia crawfordi* i f you have no objection. I t is somewhat near Dilophogaster, 
which is a parasite on some allied Coccids, but w i l l have to form a distinct genus. I 
shall be very glad to get some additional specimens of this for the Museum collection, 
hut particularly should be obliged to you i f you could succeed iu sending over a box of 
living specimens w i t h a few Icerya for them to breed on. Better s t i l l , i f you could 
get a good supply of Icerya f rom the tree or neighborhood where these were fouud, 
the chances would be very good of some of them coming out on the journey, or even 
after they arrived in California. I should l ike to have some seut to Mr. Koebele at 
Alameda, and also some to Mr. Coquillett at Los Angeles. 

The beetle iu red pepper is the well-known cosmopolitan Sitodrepa panicea.—[Jan-
nary 10, 1890. J 

Froconia undata Injuring the Vine. 

Inclosed please find envelope containing two specimens of an insect; it is of aver
age size and first made its appearance about ten or fifteen days ago. Its mode of 
operation is to stick i ts sucker or b i l l into the young shoot of the vines and commence 
to pump. The water of the viue passes immediately through the bug, which cau 
plainly be seen w i t h the eye by holding your hand uuder i t . When i t is at work, your 

1 hand in about one minute w i l l be covered wi th water, just about l ike the morning 
dew. Its b i l l is placed near where its head joins its body. I t is very destructive to 
the vine; the leaves i t does not attack, only vines, stems of the leaves, aud tbe stems 
of the bunches of grapes. Inclosed please find cut t ing from the vines. The leaves of 
the vine were also eaten, but by some other insect, as I have failed to find this bug 
eating the leaves. I f there is any remedy for the destruction of them please let me 
know at once.—[A. B. Dai ly , San Marcos, Tex., May 10, 1886. 

REPLY.—The insect which yon send is one of the common leaf-hoppers of the vine 
and is known as Froconia undata. You describe its work very well, and i f i t appears 
in sufficient numbers to threaten your vines seriously, i t w i l l be well for you to spray 
them in the heat of the day w i t h an emulsion of kerosene and soap, according to the 
usual formula. The leaves on being examined showed the appearance of a fungus 

£{Phyllosticla labruscce), which produces the rust colored spots. I f this fuugus ap
pears extensively you w i l l find a remedy in dusting the vines w i t h sulphur and lime.— 

'[May 17, 1886. J 

* Since described on p. 249 of the current volume. 
21715—No. 10 3 
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STEPS T O W A R D S A R E V I S I O N OF C H A M B E R S ' I N D E X , W I T H NOTES 
A N D D E S C R I P T I O N S OF N E W SPECIES. 

By LORD WALSINGHAM. 

[Continued from page 286 of Vol. JJ.] 

COPTOTRICHB gen. nov. 

Konreiv = to cut; Gpif = a hair. 

Tischeria complanoides F. & B. = latipennella Chamb. 

Antenna?,, $, ciliated, a minute projecting hair pencil from the basal joint beneath 
Labial palpi, dependent, scarcely longer than the head. 
Haustellum, rather long. 
Head, clothed w i t h an erect t u f t above ; face smooth. 
Fore-wings, lanceolate, pointed, clothed w i t h long cil ia commencing abruptly at the 

outer end of a distinct cuticular f o l d which extends from near the base of the 
costal margin to three-fourths of the wing-length on the underside, and is of 
nearly even width throughout; beneath the f o l d two-thirds of the wing-surface 
is th ick ly clothed w i t h long hair-like scales arising most conspicuously from the 
submedian vein. Neuration, 9 veins, apical vein forked, the branches ending on 
opposite sides of the apex ; the remaining veins simple. 

Hind-icings, lanceolate, as wide as the fore-wings, the costal margin suddenly de
pressed at the outer fourth, ending in a sharp point almost in a line wi th the 
dorsal margin; the first half of the costal margin is clothed w i t h very long cilia, 
and the cilia oh the dorsal margin are also very long, but at the depression above 
the apex these are abruptly shortened, giving an excised appearance as i f 
caused by au in jury . 

Abdomen, anal t u f t moderate; terminal segment ending i n a pair of well-developed 
lateral claspers, uncus apparent. 

FIG. 6i.—Coptotriche complanoides : a. b, neuration of front and hind wings of male; c, genital seg
ments of male—enlarged (Walsingham del). 

This genus differs from Tischeria in its much wider hind-wings, somewhat abruptly 
pointed downwards at the apex, in the long tu f t s of hair-like scales on the under
side of the fore-wings, and in the conspicuous costal fr inge along tbe basal two-thirds 
of the hind-wings and in the excised appearance of the costal cil ia above the apex. 

Coptotriche complanoides F. and B. 

Tischeria complanoides F. and B. (zellerella F. aud B.) 
n. syn.=Tischeria latipennella Chamb. 
(1=Tischeri.a zelleriella Clem.) 

Clemens described zelleriella [Proc. Ac. Nat. Sci. Phi l . , 1859, 326. (Stn. T in . N . Am., 
81) J as having bluish-gray hind-wings, the fore-wings yellowish running to reddish 
saffron towards the t i p . He mentions also a supposed female entirely reddish-ferru
ginous. 



3 2 3 

Frey and Boll [Stett . Ent . Zeit., X X X I V , 220-1 (1873) ] described their specimens 
of zellerella as having the wiug-t ip of the same color as the base. 

Zeller [Ver. Z.-b. Ges. Wien, X X V , 147 (1875) J refers to a specimen sent him by 
Frey under this name and expresses a doubt whether i t is t ru ly Clemens' species ; he 
also draws attention, for the first time, to the peculiarity of hind-wings which is also 
the distinguishing character of latipennella Chamb. 

I t is remarkable that neither Frey nor Clemens should have observed this. 
The specimen referred to by Zeller is now before me and considering the degree to 

which the outer portion of the wing is shaded w i t h darker scales i t is possible that i t 
may be r ight ly identified by Frey. 

A series of six specimens, a l l males, received from Miss Murtfeldt and from Mon
sieur Ragonot ( f rom Boll's collection) show the peculiarity of the hind-wings in a 
marked degree, sufficiently I th ink to constitute a separate genus. The diff icul t ques
tion, however, is to decide which of the numerous oak-feeding species described from 
North America is the female of this form. One specimen regarded by Miss Murtfe ldt 
as badiella Chamb., although slightly smaller and lacking the peculiar outline of the 
hind-wings of the male, appears to me to agree in a l l necessary particulars; i t also 
differs from badiella in the absence of a dorsal spot, agreeing in this respect w i t h 
castanella Chamb. Chambers' remark that castanella is larger than zelleriella further 
proves that his idea of that species was not the same as that of Frey and Boll , whose 
specimen is a large one. I t would be rash to presume that castanella is merely a 
synonym of zelleriella—this and other allied species require further study. I t is, 
however, quite certain that the zellerella of Frey and Boll (for which they suggest 
the name of complanoides i f distinct) and of Zeller's writ ings is equal to latipennella 
Chamb., and i t is probable that one of the other species, i f described from females 
only, w i l l turn out to be the same. Frey and Boll refer to the female, but as they over
looked the peculiar form of the male, l i t t l e , i f any, assistance can be derived from 
their brief notice. Chambers did not mention that he had both sexes of castanella. 

I shall be greatful to any one who w i l l examine Clemens' type $ of zelleriella and 
let me know whether the hind-wings have an excised appearance, caused by the short
ening of the cilia above the apex (see F ig . 64 b). U n t i l I can assure myself on this 
point zelleriella Clem, must be retained in the index as a distinct species, and Frey 
and Boll's determination, which was questioned by Zeller, must be regarded as er
roneous. 

C. complanoides has been received from Texas, Missouri, and North Carolina. 

TISCHERIA Z. 

Tischeria clemensella Chamb. 

= zelleriella Chamb. [Cin. Qr. Jr. Sc., II, 109-110 (1877)]. 
Iam quite unable to ident i fy this species from the material i n my possession. I t 

may be possibly the true zelleriella Clem, as suggested by Chambers [ B u l l . U . S. G. G. 
Surv., IV , 98-9 (1878)], i n which case Frey and Boll's identification of that species 
must be incorrect. No reference is given to this name in the Index, but a specimen 
exists i n Cambrige Museum (Mass.), received from Chambers [Hgu . (Frey) Pap., I V , 
153(1884)]. 

Tischer ia castanella Chamb. 

I am unacquainted with this species except from the description. 

Tischeria citrinipennella Clem. 

n. Byn.=badiella Chamb. 
This is a lemon-yellow species. The distinguishing mark noticed by Stainton 

[Tin. N. Am., 82 (1872)]—a patch of dark scales at the anal angle—was not men
tioned in the original description, but exists in a specimen in my own collection com-
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pared w i t h the type in 1871. This is characteristic also of badiella v;namb., indeed so 
far as I am aware i t occurs only i n this species and i n the darker tinotoriella Chamb. 
I am unable to trace the patch near the base of the hind-wings mentioned by Clem
ens. Chambers suggests that his badiella may be Clemens' zelleriella, but his descrip
t ion agrees in a l l important points w i th my example of citrinipennella, and I have no 
hesitation in regarding his name as a synonym. 

Tischeria quercitella Clem. 

n. syn.—quercivorella Chamb. 
Chambers in discussing the distinctions between his quercivorella and quercitella 

Clem. [ B u l l . U . S. G. G. Surv., I V , 97 (1878)] regards Frey and Boll's identification 
of the latter as erroneous. I have a specimen sent by them to Zeller and am certainly 
disposed to agree w i t h Zeller that i t is r ight ly identified. Despite the minor points 
relied on by Chambers for its separation, I th ink the strong fuscous patch at the 
base of the fore-wings on the under side, and on the base of the hind-wings on the 
upper side, showing through to the under side, but not actually on that surface as 
suggested by Chambers, are sufficiently noticeable characters to jus t i fy the con
clusion that they are the same. I possess also a pair of this species taken at Wash
ington, D. C , Apri l 29, 1871. 

Tischeria sulphurea F. and B. 

I have specimens of what I can only suppose to be this species received from North 
Carolina collected by the late H . K. Morrison. I also took i t at Washington, D. C. 
on the 29th of Apr i l , 1871, and I am unable to separate f rom i t specimens obtained on 
Mt . Shasta, Siskiyou County, Cal., in August of the same year—which would prove 
that there are two broods. 

Tischeria fuscomarginella Chamb. 

I have received this species from Miss Murtfeldt from Kirkwood, St. Louis, Moi, 
and f rom Monsieur Eagonot f rom Dallas, Tex., from Boll's collection. 

Tischeria concolor Z. 

I have specimens of this species collected at Kirkwood, St. Louis, Mo., by Miss 
Murt fe ld t , and have received others f rom Monsieur Ragonot, taken by Boll , at Dallas, 
Tex. 

Tischeria bicolor F. & B. 

This species is only known to me from the description. 

Tischeria tinctoriella Chamb. 

Miss Murtfeldt has kindly sent me specimens of this insect collected at Kirkwood, 
St. Louis, Mo. 

Tischeria helianthi F. & B. 

I am indebted to Monsieur Ragonot for four specimens, labelled " Texas, Boll, 
Tisch. von Helianth, m." 

Tischeria solidaginifoliella Clem. 

I have a single specimen of this species, which was also sent me by Monsieur Ra
gonot, who received i t f rom Bol l f r o m Texas. 
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Tischer ia pruinosel la Chamb. 

A single specimen of this insect is in my collection. It was received from Belfrage 
from Texas. 

Tischeria pulvella Chamb.—Tischeria longe-ciliata F. & B. 

These species are only known to me from the descriptions. 

Tischeria heliopsiella Chamb. 

Tischeria heliopsisella Chamb. 
n. syn.—T. nolckenii F. & B. 

This species is recorded by Chambers as bred f rom leaves of Heliopsis Icevis and 
Ambrosia trifida in Kentucky [Cin . Qr. Jr. Sc., I I , 113-4 (1W5)]. I met w i th i t also on 
Mount Shasta, Siskiyou County, Cal., i n August, 1871, at an elevation of about 
6,000 feet, mining the leaves of a species of Ambrosia; the mine occupying the whole 
width of the narrow leaflet. The specimens were bred in the same month. I ts gen
eral aspect is that of a Bucculatrix. Two specimens received f rom Monsieur Ragonot, 
collected by Bol l i n Texas, labeled " Tischeria nolckenii F . & B . , " agreeing in al l re
spects wi th the description by Frey & Bol l [Stett . Ent . Zeit., X X X V I I , 220 (1876)] 
have been compared w i t h Chambers' description of heliopsisella, and also w i t h a spec
imen, kindly lent me by Miss Murtfeldt , which she received f rom Chambers, bearing 
the label " Tischeria heliopsisella Chamb. K y . " I have no hesitation i n regarding 
nolckenii F. & B. as a synonym of heliopsisella Chamb. 

Tischeria ambrosiella Chamb. 

I have fonr specimens of this species bred from Ambrosia trifida by Miss Murtfeldt, 
at Kirkwood, St. Louis, Mo. Chambers also records i t as bred from Ambrosia arte-
misicefolia on Miss Murtfeldt 's authority [Cin . Qr. Jr. Sc., I I , 113 (1875)]. I t is appar
ently a good species and distinct f rom heliopsiella. 

Tischeria ceanothi sp. n. 

; Antennae, pale grayish-brown, strongly ciliated in the $. 
Palpi, pale grayish-brown. 
Head, roughly clothed w i t h pale grayish-brown scales tending to whit ish in f ron t ; 

face whitish. 
Pore-wings, grayish-brown, w i t h a fa in t purplish tinge, i n some specimens somewhat 

paler along the dorsal margin below the fold, a fa int indication of a small darker 
spot about the anal angle; ci l ia pale grayish-brown. Under side rather shining 
grayish, slightly darker than the hind-wings. 

Hind-wings, pale grayish; cil ia scarcely lighter. 
Abdomen, the same color as the hind-wings, anal t u f t inclining to ochreous. 
Legs, lnteous; anterior pair darkened w i t h fuscous and having the tarsal joints 

obscurely spotted. 
Pxp. al., 6 m m . 
Habitat, California. 
%«> <? 9, Mus. Wlsm. 

The larva mines the upper side of the leaves of Ceanolhus divaricatus Nutt . , making 
• at first a narrow mine which gradually increases in width, but is apparently never 
wider than about one-fifth of the leaf; several mines are to be found in a single leaf. 
I have one before me which contains five. The larva changes tn a pupa wi th in the 
mine. There is no indication whatever of its presence on the under side of the leaf. 
I met wi th i t at the head of the Noyo, Mendocino County, Cal., on the 8 t h - l l t h 
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of June, 1871, i n considerable abundance, the whole shrub being covered wi th mined 
leaves. 1 also took i t ou the wing i n Mendocino County, 27th May, 1871. I have 
received the same species from Dr. Eiley, collected at Placer County, Cal., in 
October, thus showing that the insect is on the wing at three separate times, viz., 
May, July, and October—possibly three distinct broods. 

Tischeria malifoliella Clem. 

Two specimens in the Zeller collection, received under this name from Boll from 
Texas, agree w i t h my specimen compared w i t h Clemens' type in the collection of the 
American Entomological Society, Philadelphia, in 1871. 

Tischeria aenea F. & B. 

There is a single specimen of this species in the Zeller collection received from Boll 
f rom Texas. 

Tischeria roseticola F. & B. 

I have specimens of this insect from the Zeller collection, and from Monsieur 
Eagonot received f rom Texas from Boll , and am indebted to Dr. Riley for a third ex
ample bred from rose. 

BEDELLIA Stn. 

Bedellia somnulentella Z. 

This species, already recorded from North America by Clemens on Stainton's author
i t y [Proc. Ent. Soc. Phil . , I , 147-9 (1862)—Stn. T in . N. Am., 189-91], is very widely 
distributed, occurring i n Australia aud New Zealand as well as in Europe. I have 
received i t f rom Belfrage from Texas, add have myself met w i t h i t on McLeod Creek, 
Siskiyou County, Cal., at the end of July, 1871. 

(To be continued.) 

G E N E R A L NOTES. 

A RHIZOCOCCUS ON GRASS IN INDIANA. 

January 22, of the present year, Director Stockbridge, of the Indiana 
E x p e r i m e n t S t a t i o n , p l a c e d i n m y h a n d s a n u m b e r o f e g g sacs, seeming 
t o be i d e n t i c a l w i t h those m e n t i o n e d i n I N S E C T L I F E , V o l . I , p . 345, 
f r o m D a k o t a , a n d loc. cit., p . 385, f r o m N o v a Sco t i a . These were g iven 
D i r e c t o r S t o c k b r i d g e b y M r . J ames P o w e r s , o f L e x i n g t o n , S c o t t Coun ty , 
I n d . , a n d were a t t a c h e d t o b lades o f d e a d grass , t h e d r i e d r e m a i n s o f the 
f e m a l e b e i n g i n m o s t cases s t i l l a t t a c h e d t o t h e a n t e r i o r e n d o f t h e sac. 
A w e e k l a t e r t h e sacs w e r e p l a c e d o n g r o w i n g p l a n t s o f t i m o t h y and 
blue-grass , a n d o n F e b r u a r y 17 t h e leaves o f these grasses, a n d also the 
su r face o f the so i l i n t h e p o t c o n t a i n i n g t h e m , w e r e a l i v e w i t h m i n u t e , 
a c t i v e , y e l l o w i s h coccids , h a v i n g m u c h t h e c o l o r a n d appearance o f 
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young Thripidce, e x c e p t t h a t t h e y w e r e m o r e r o b u s t . T h e l a r g e r p o r t i o n 
of these y o u n g seemed t o f o r s a k e t h e grass a n d w a n d e r e d a w a y , while* 
those t h a t r e m a i n e d d i e d i n s p i t e o f e v e r y a t t e m p t t o r e a r t h e m . 

I n a l e t t e r t o D r . S t o c k b r i d g e , w r i t t e n F e b r u a r y 18, M r . P o w e r s g ives 
the f o l l o w i n g i n t e r e s t i n g f a c t s : T h e cocc ids o c c u r r e d i n spots , com
p r i s i ng t h e l o w e r p o r t i o n s o f a b o u t 5 acres o f a l o w m e a d o w , com-

-posed o f t i m o t h y a n d r e d t o p . T h e m e a d o w was o f t h r e e yea r s ' s t and
ing , h a v i n g been p r eceded b y a c r o p o f w h e a t . U p t o a b o u t F e b r u a r y 
1, the sacs h a d been o b s e r v e d i n g r e a t a b u n d a n c e , b u t a v i s i t t o t h e 
field on t h e 1 7 t h r e v e a l e d t h e f a c t t h a t a l l h a d d i s a p p e a r e d — h a t c h e d , 
Mr . Powers supposed . O t h e r m e a d o w s i n t h e n e i g h b o r h o o d d i d n o t 
appear t o be a f f e c t e d . 

I have n e v e r o b s e r v e d t h i s i n I n d i a n a m y s e l f , t h e o n l y c o c c i d f o u n d 
by me b e i n g q u i t e d i f f e r e n t , a n d a f f e c t i n g b lue-grass , w h e r e i t i s n o t 
uncommon i n A u g u s t . These o c c u r a b o u t t h e base o f t h e leaves near 
the surface o f t h e g r o u n d ; a t l eas t t h i s i s t h e o n l y p lace I have f o u n d 
them. T h e y seem t o b e l o n g t o t h e genus Westwoodia, a n d I h a v e o b 
served w h a t appears t o be t h e same t h i n g also o n b lue-grass i n I l l i n o i s , 
and unde r s t and t h a t M r . P e r g a n d e has a lso f o u n d i t o n t h e same p l a n t 
about W a s h i n g t o n . — [ F . M . W e b s t e r , M a r c h 1 0 , 1 8 9 0 . 

FURTHER NOTE ON THE EGYPTIAN MEALY BUG. 

On page 256 of the current volume we published a note upon this in
sect, based u p o n i n f o r m a t i o n k i n d l y s en t us b y M r . D . M o r r i s , o f t h e 
Royal K e w G a r d e n s , E n g l a n d . W e n o t i c e b y t h e M a r c h n u m b e r of 
the Entomologists' Monthly Magazine t h a t M r . D o u g l a s has f o u n d i t nec
essary to erect a n e w genus f o r t h i s i n s e c t , a n d t h a t he ca l l s i t Crossoto-
soma mgyptiacum. 

INDIAN RHYNCHOTA. 

Mr. E. T, Atkinson, of Calcutta, has favored us with the second part 
of his Ca t a logue o f t h e I n s e c t a o f I n d i a , w h i c h compr i ses a b i b l i o g r a p h i c 
and s y n o n y m i c a l l i s t o f t h e f a m i l y Capsidae. W e have s e l d o m seen a 
work o f t h i s k i n d w h i c h d i s p l a y s s u c h t h o r o u g h a n d p a i n s t a k i n g w o r k . 
I t is much m o r e e x t e n s i v e t h a n w e h a d a n t i c i p a t e d , c o v e r i n g one h u n 
dred a n d e i g h t y o d d r o y a l o c t a v o pages o f b r e v i e r t y p e . T h e r e i s a f u l l 
b ib l iograph ic l i s t , a n i n d e x t o gene ra a n d a n i n d e x t o species. 

TWO PARASITES OF THE GARDEN WEB-WORM. 

In our article upon Eurycreon rantalis, commonly known as the 
" G a r d e n W e b - w o r m " i n o u r a n n u a l r e p o r t f o r 1885, t h e o n l y paras i te 
mentioned was a T a c h i n a fly, r e a r e d b y P r o f e s s o r Popenoe , a t M a n h a t 
tan, K a n s . I n 1888 t h i s i n sec t was a g a i n a b u n d a n t i n p a r t s o f Colo-
rado, A r k a n s a s , a n d T e x a s , a n d w e r e a r e d a n I c h n e u m o u i d i n ea r ly 
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J u l y f r o m pupae r e c e i v e d f r o m M r . W P . A v e r a , e d i t o r o f t h e Ouachita 
"Herald, o f C a m d e n , A r k . , w h o h a d n o t i c e d t h e larvae d a m a g i n g cot

t o n . T h i s p a r a s i t e has been de
sc r ibed b y M r . A s h m e a d on p . 437 
o f t h e P roceed ings o f t h e U . S. Na
t i o n a l M u s e u m , V o l . X I I , 1889, as 
Limneria eurycfeontis, a n d we pre
sent h e r e w i t h a figure o f t h e fe
m a l e sex. T h e eggs are l a i d i n 
t h e larvae a n d those specimens 
w h i c h w e r e a r e d issued f r o m t h e 
pupae. M a n y L i m n e r i a s , i t w i l l 
be r e m e m b e r e d , issue f r o m the 
larvae o f t h e i r hos ts before the 
l a t t e r h a v e t r a n s f o r m e d . 

W e also r e a r e d a b o u t t h e same 
t i m e , f r o m t h e same l o t o f web-
w o r m pupae, specimens o f a Bra
c o n i d pa ras i t e , w h i c h w e have de
t e r m i n e d as M r . Cresson's Agathis 
exoratus. 

FIG. 64.—Limneria, eurycreontis—female with abdo
men and ovipositor shown detached at left; mala 
abdomen at right—enlarged (original). 

A N APHIS ATTACKING- CARROTS. 

In his report as State entomologist of New York, for the year 1886, 
p . 123, P r o f . J . A . L i n t n e r r ecords t h e r e p o r t e d appearance o f A p h i d e s 
on c a r r o t s a n d p a r s n i p s , a t O a k l e y P a r k , Mass . , i n s u f f i c i e n t numbers 
t o se r ious ly i n j u r e t h e c r o p . A s n o f u r t h e r p a r t i c u l a r s o r specimens 
w e r e f u r n i s h e d t h e professor , a n d as t h i s i s t h e o n l y case o n record 
w h e r e t h e c a r r o t i n t h i s c o u n t r y has been a t t a c k e d b y A p h i d e s , we are 
l e f t t o t a l l y i n t h e d a r k as t o w h a t p a r t i c u l a r species w a s engaged i n the 
dep reda t i ons . 

B u c k t o n * states t h a t Siphocoryne pastinacce ( L i n n . ) was f o u n d abun
d a n t l y o n c a r r o t , a t H a s l e m e r e , i n J u l y , a n d C u r t i s t says t h a t i n 1847 
a field i n G i l f o r d , S u r r e y , was a b o u t o n e - t e n t h d e s t r o y e d b y a n a t tack 
o f Aphis dauci ( F a b . ) , a n d a n o t h e r species o f A p h i s occurs i n October 
a b o u t t h e roo ts . M i s s O r m e r o d J t e l l s us t h a t a ser ious a t t a c k occur red 
a t N e w t o n F a r m , nea r G l a s g o w , i n 1879, a n d a lso s tates t h a t carrots 
are a t t a c k e d b y s e v e r a l k i n d s o f A p h i d e s , a m o n g t h e m Aphis papaveris 
F a b . , w h i c h i n f e s t s t h e leaves , a n d A. carrotce, w h i c h a f f ec t s t h e f l ower 
s tems, a n d also t h e b e l o w - g r o u n d p o r t i o n s o f t h e p l a n t . M . L i c h t e n -
s te in § names i n h i s l i s t seven o t h e r species w h i c h i n f e s t t h e c a r r o t , three 
o f t h e m a t t a c k i n g t h e p a r s n i p a l so . 

* British Aphides, Vol. II, p. 24. 
t Farm Insects, p. 403. 
X Rep. Obs. I n j . Ins., 1882 (Sixth Report}, p. 18. 
§ Lintner, Rep. St. Ent., N . Y., 1886, p. 123. 



3 2 9 

I n J a n u a r y , 1889, w e o b s e r v e d t h e seed heads o f c a r r o t s i n a g a r d e n 
near H o b a r t , T a s m a n i a , t h i c k l y p o p u l a t e d b y a species o f Bhopalosiphum* 

O n O c t o b e r 3, 1 8 8 8 , 1 f o u n d seve ra l c a r r o t s i n a field near L a F a y e t t e , 
I n d . , i n f e s t e d w i t h an Aphis w h i c h D r . B i l e y f o u n d t o c lo se ly resemble 
A. plantaginis, a n d a l so a species w h i c h occurs i n t h e v i c i n i t y o f W a s h 
ing ton , D . 0 . , o n t h e r o o t s o f Portulaca. A t t h i s t i m e those o b s e r v e d 
by me were c l u s t e r e d o n t h e bases o f t h e leaf stalks and also on the 
fibrous rootlets. A f e w d a y s l a t e r , w h a t a p p e a r e d t o be t h e same species 
was found o n t h e r o o t s o f Portulaca oleracea, a u d specimens f r o m b o t h 
this a n d t h e c a r r o t w e r e p l a c e d i n a b r e e d i n g cage, w h e r e b o t h p l a n t s 
were accessible. So f a r , I h a d o n l y o b s e r v e d w i n g l e s s i n d i v i d u a l s , a n d 
these seemed t o be a l l f e m a l e s ; a t l eas t I s aw n o males . S o o n a f t e r t h e 
28th o f Oc tobe r t h e f ema les i n t h e b r e e d i n g cage b e g a n t o d e p o s i t eggs 
on bo th c a r r o t a n d Portulaca. T h i s w a s c o n t i n u e d u p t o t h e 5 t h o f 
November, w h e n I was c a l l e d a w a y f o r s e v e r a l weeks , a n d o n m y re
tu rn , N o v e m b e r 26, a l l h a d d i s a p p e a r e d . 

The eggs were l i g h t - c o l o r e d i m m e d i a t e l y a f t e r d e p o s i t i o n , b u t SOOQ 

became s h i n i n g b l a c k , l i k e those o f Aphis mali, b u t were r a t h e r s m a l l e r . 
As I l e f t h o m e soon a f t e r f o r a n absence o f s eve ra l m o n t h s , no oppo r 
tuni ty was o f f e r e d t o w a t c h t h e d e v e l o p m e n t o f t h e eggs . 

On A u g u s t 15 ,1889, t h e same species was f o u n d , b o t h o n t h e r o o t l e t s 
. of carrot severa l inches b e l o w g r o u n d a n d a l so o n t h e r o o t s o f Portulaca 
oleracea. O n t h e 23d o f t h e same m o u t h a p t e r o u s i n d i v i d u a l s w e r e ob
served on t h e roo t s o f t h e l a t t e r p l a n t , a n d a m o n g t h e m a w i n g e d fe 
male. 

October 16, example s , d i f f e r e n t l y c o l o r e d , b u t s e e m i n g l y b e l o n g i n g t o 
this species, were f o u n d o n s a l s i f y . A l t h o u g h t h e a t t e m p t was m a d e 
to rear t h e m o n t h i s p l a n t , t h e r e s u l t p r o v e d a f a i l u r e , a n d n e i t h e r eggs 
nor winged i n d i v i d u a l s o f e i t h e r sex w e r e o b t a i n e d . So f a r I h a v e ob
served no ser ious i n j u r y t o c a r r o t s o r s a l s i f y b y reason o f t h e a t t a c k s 
of these i n s e c t s . — f F . M . W e b s t e r , F e b r u a r y 1 5 , 1 8 9 0 . 

MORE INSECTS INJURING THE TEA-PLANT IN CEYLON. 

Mr. E. Ernest Green, of Eton, Punduloya, Ceylon, has sent us the 
continuation o f t h e a r t i c l e s w h i c h he i s p u b l i s h i n g i n t h e C e y l o n I n d e 
pendent u p o n t h e a b o v e s u b j e c t . T h e first n i n e i n s t a l l m e n t s a re re
viewed u p o n pages 192-193 o f N o . 6 o f t h e c u r r e n t v o l u m e o f I N S E C T 

L I F E . T h e a d d i t i o n a l i n sec t s t r e a t e d a re as f o l l o w s : 
The Tea A p h i s (Aphis s p . ) : T h i s i n sec t is a m u c h d a r k e r species t h a n 

the one w h i c h o c c u r s u p o n cof fee , a n d f r e q u e n t l y damages s e e d l i n g 
plants i n t h e n u r s e r i e s a n d t h e y o u n g shoots first t h r o w n o u t a f t e r p r u n 
ing. T h e r e m e d i e s r e c o m m e n d e d a re kerosene e m u l s i o n , 1 p a r t t o 80 
parts o f w a t e r ; p h e n y l e , 1 p a r t t o 240 p a r t s o f w a t e r . T h e n a t u r a l 
enemies m e n t i o n e d a r e : S y r p h i d f l i e s , C h r y s o p u s , L a d y - b i r d s , a w a s p 
of the genus Bhopalum, a n d an A p l u d i i d pa r a s i t e . 

* INSECT L I F E , Vol . I , p. 362. 
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T h e D i p t e r o u s L e a f - m i n e r (Oscinis sp . ) : T h i s insec t i s so c o m m o n t h a t 
i t is d i f f i c u l t t o r i n d a s i n g l e tea b u s h u p o n w h i c h are n o t a g r ea t many 
leaves m a r k e d w i t h t h e r e m a i n s o f i t s l a r v a . A n i n t e r n a l paras i te is 
m e n t i o n e d , a n d i t is s t a t e d t h a t t h i s m i n e r causes no apprec iab le 
d a m a g e . 

T h e B l a c k G r u b o r C u t - W o r m (Agrotis suffusa): T h e f u l l - g r o w n l a r v a 
o f t h i s insec t shears o f f a n u m b e r o f y o u n g p l a n t s a t each mea l . 

T h e T i n e i d L e a f - m i u e r (Gracillaria s p . ) : T h i s insec t a f fec ts the 
y o u n g e r leaves o n l y , a n d has no o p p o r t u n i t y o f t r o u b l i n g where the 
bushes a re r e g u l a r l y p i c k e d . 

T h e B l u e s t r i p e d N e t t l e - g r u b (Parasa lepida): T h i s i s one o f t h e s t ing
i n g c a t e r p i l l a r s , o f w h i c h w e have a n u m b e r i n t h i s c o u n t r y , a n d i t occurs 
i n cons iderab le n u m b e r s o n t h e tea p l a n t a t i o n s , o f t e n c o m p l e t e l y defo
l i a t i n g t h e trees. T h e l a r v a is o f a b r i l l i a n t y e l l o w - g r e e n co lor w i t h a 
r i c h l i l a c s t r i p e a l o n g t h e m i d d l e o f t h e b a c k a n d a b r i g h t b l u e s t r ipe on 
each side. T h e poisonous spines are p a l e g r e e n a n d a re a r r a n g e d i n 
t u f t s a l o n g t h e b o d y . T h e m o t h i s chocola te b r o w n , w i t h a b r i g h t green 
b a n d o b l i q u i n g across t h e f o r e w i n g s ; t h e h i n d w i n g s are b u f f , t i n g e d 
w i t h chocola te a t t h e m a r g i n s . 

NEW INSECT LEGISLATION. 

As exhibiting the lively legislative interest taken in California in re
g a r d to insec t pests , a n d as s u p p l e m e n t a r y t o t h e A m e n d e d C a l i f o r n i a 
H o r t i c u l t u r a l L a w s p u b l i s h e d o n pages 8 1 t o 83 o f t h e p r e sen t vo lume , 
we g i v e b e l o w a c o p y o f O r d i n a n c e N o . 26 o f S a n B e r n a r d i n o C o u n t y , 
C a l . , w h i c h was passed l a s t N o v e m b e r . 

SECTION 1. No person or persons, either as owner, agent, servant or employe^ shall 
keep, sell, expose for sale or otherwise distribute w i t h i n the l imits of San Bernardino, 
County, California, any frui ts , plants, flowers or vegetables infected w i t h live scale or 
other insects, or their eggs, larvae or pupae, detrimental or injurious to fruit-trees or 
plant-life, or the products thereof, and i f any frui ts , plants, flowers, or vegetables 
should, on examination, be found to be infected w i t h scale or other insects, or their 
eggs, larvae or pupae, the said frui ts , plants, flowers or vegetables shall be disinfected 
or destroyed under the direction of the county board of hort icultural commissioners. 

SEC. 2. No person or persons, whether as owner, agent, servant or employe", shall 
bring, or cause to be brought into the county of San Bernardino, any trees, vines, 
shrubs, scions, cuttings, grafts, plants, flowers, or vegetables f rom any district, 
county, OE State declared by the county board of hort icultural commissioners of 
said San Bernardino County to be infested w i t h scale or other insects, detrimental 
or injurious to trees, vines, f ru i t s or plant-l ife or the products thereof. 

SEC. 3. No person or persons, as owner, agent, oremploy6, shall br ing, or cause to 
be brought, into San Bernardino County, California, any trees, vines, shrubs, scions, 
cuttings, grafts, frui ts , plants, flowers, or vegetables, f rom any district, county or 
State, not declared to be infested, as provided i n section two of this ordinance, with
out giving notice of their arrival to a member of the county board of horticultural commis
sioners or the local inspector of the district into which they are brought; or plant, sell, give 
away or otherwise distribute them, or cause the same to be done, until they shall first 
have been inspected, aud, i f necessary, disinfected to the satisfaction of the county 
board of horticultural commissiouers of said San Bernardino County. 
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[The board respectfully point out to the ladies of the county that the danger of 
bringing the scale on bouquets and small packages of potted plants, cuttings, etc., 
from infested districts is as great as f rom larger packages of trees, shrubs, etc., and 
ask a hearty compliance on their part w i t h the above.] 

SEC. 4. Every owner, or owners, or person or persons, i n charge or possession of 
any orchard, nursery, or other premises in San Bernardino County, on which are 
growing any trees, viues, shrubs, plants, vegetables, or flowers infected w i t h red or 
cottony cushion scale, or the eggs, larvse or pupse thereof, shall, when required by the 
county board of horticultural commissioners, as i n their discretion may seem neces
sary, cut back and disinfect said infested trees, vines, shrubs, plants, vegetables, or 
flowers to the satisfaction of said board, or dig out aud destroy the same as said 
board may direct. 

[From observation and experience so far gained, the board are convinced that the 
most successful and cheapest method of treatment of the above-mentioned scale is by 
cutting back and defoliating the tree so that i t may be thoroughly scrubbed in every 
part, subsequently spraying i t and the surrounding trees.] 

SEC. 5. Any person or persons who shall ship or bring, or cause to be shipped or 
brought into San Bernardino County, any trees, vines, scions, cuttings, grafts, shrubs, 
plants, vegetables or flowers, shall have placed upon or securely attached to each box, 
package, or separate parcel of such trees, vines, scions, cuttings, grafts, shrubs, plants, 
vegetables, or flowers, a distinct mark or label, showing the name of the owner or 
shipper, and the locality where produced. 

[The attention of purchasers and nurserymen is particularly called to this section, 
and a strict compliance w i t h its provisions w i l l greatly facilitate the work of the 
board in determining infested districts.] 

SEC. 6. Thie county board of horticultural commissioners shall from time to time, 
as in their discretion may seem necessary by publication in a newspaper of general 
circulation published i n the county, publish a list of the districts, counties, or States 
which they declare to be infested for the purpose of this ordinance. 

[The board w i l l , as soon as they can obtain the necessary information, publish a 
list of tbe districts which they declare to be infested. I n the meantime they would 
urge all persons to refrain from purchasing any trees, etc., from Los Angeles or Or
ange Counties.] 

SEC. 7. Any person violat ing any of the provisions of this ordinance is punishable 
by imprisonment i n the county j a i l not less than ten days, and not more than one 
hundred days, or by a fine not less than ten dollars nor more than one hundred 
dollars, or both. Ajudgment that the defendant pay a fine may also direct that he be 
imprisoned un t i l the fine be satisfied, specifying the extent of imprisonment, which 
mast not exceed one day for every dollar of the fine. 

SEC. 8. This ordinance shall take effect and be i n force on and after the first day 
of November, 1889. 

A TEST CASE UNDER T H E H O R T I C U L T U R A L L A W . 

Some time duriiig January the Los Angeles county horticultural 
commission s ecu red t h e ar res t o f a f r u i t - g r o w e r w h o r e f u s e d t o d e s t r o y 
the scale insec t s u p o n h i s t r e e s ; a u d we l e a r n f r o m M r . C o q u i l l e t t t h a t 
the t r i a l has r e c e n t l y t a k e n p l ace , a n d t h a t i t r e s u l t e d i n the a c q u i t t a l 
of the i n d i v i d u a l a f t e r t h e j u r y h a d been o u t b u t five m i n u t e s . T h e 
cu lp r i t p l e a d e d m a n y e x t e n u a t i n g c i r cums tances , a n d t h e s y m p a t h y o f 
his ne ighbors was e v i d e n t l y o n h i s s ide. T h e p r e v a i l i n g s e n t i m e n t o f 
the f r u i t - g r o w e r s o f L o s A n g e l e s C o u n t y i s t h a t t h e y are a b u n d a n t l y 
able t o t a k e ca re o f t h e i r o w n t rees , a n d t h e y are s t r e n u o u s l y opposed 
to any d i c t a t i o n as t o w h e n t h e y s h o u l d s p r a y a n d w h a t t h e y s h o u l d 

spray with. 
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LOCUSTS I N I N D I A . 

The occurrence in 1889 of swarms of locusts in Northwest India is 
t a k e n a d v a n t a g e o f b y M r . E . C. Cotes, o f t h e I n d i a n M u s e u m , o f Cal
c u t t a , t o e l u c ida t e seve ra l d o u b t f u l p o i n t s i n t h e h i s t o r y o f these de
s t r u c t i v e insects f o r a c o m p l e t e r e p o r t w h i c h i s b e i n g p r e p a r e d under 
t h e d i r e c t i o n o f t h e t rus tees o f t h e I n d i a n M u s e u m . T o t h i s e n d a cir
cu l a r , copies o f w h i c h we h a v e j u s t rece ived , has been d i s t r i b u t e d i n the 
r eg ions l i k e l y t o be o v e r r u n , g i v i n g , i n b r i e f , accounts o f t h e more de
s t r u c t i v e o f t h e r eceu t l o c u s t i n v a s i o n s . 

T h e r e i s some d o u b t as t o t h e species o f l ocus t w h i c h i nvades I n d i a , 
a n d i t is t o se t t le t h i s p o i n t a n d also t o d e t e r m i n e t h e d i s t r i b u t i o n and 
t h e l i m i t s o f t h e p e r m a n e n t b r e e d i n g g r o u n d s t h a t t h e c i r c u l a r s have 
been sent ou t . T h e l ocus t g e n e r a l l y r e f e r r e d t o i n I n d i a i s Acridium 
peregrinum, supposed t o be t h e l o c u s t o f t h e B i b l e , b u t i t seems proba
b le t h a t a second species i s r espons ib le f o r t h e i n v a s i o n o f M a d r a s i n 
1878 a n d D e c c a n i n 1882-'83, w h i l e t h e first-named species ex tends it3 
ravages r a t h e r i n t o t h e d r y p l a i n s o f t h e P u n j a b a n d E a j p u t a n a . 

T h e c i r c u l a r g ives t h e l i f e - h i s t o r y a n d h a b i t s o f t h e locus ts , together 
w i t h s h o r t accoun t s o f t h e remedies t h a t h a v e beeu e m p l o y e d against 
t h e m . T h e l a t t e r c h i e f l y cons is t i n t h e d e s t r u c t i o n o f t h e eggs by 
p l o w i n g , a n d o f t h e n e w l y h a t c h e d l o c u s t s b y d r i v i n g t h e m in to 
d i t ches , w h e r e t h e y a re cove red w i t h e a r t h . T h e screen sys t em success
f u l l y e m p l o y e d a g a i n s t t h e locus ts i n C y p r u s a n d A l g e r i a i s also de
sc r ibed . T h e w i n g e d locus t s h a v e been d e s t r o y e d b y d r i v i n g t h e m i n t o 
l ines o f b u r n i n g s t r a w . W e s h a l l l o o k f o r t h e f u l l r e p o r t w i t h consid
e r a b l e i n t e r e s t . 

NEW INJURIOUS INSECTS IN COLORADO. 

The list of injurious insects of Colorado has recently been augmented 
b y t h e d i s c o v e r y o f t h r e e beet les , a t D e n v e r , b y M r . H . G-. S m i t h , j r . , 
v i z , Bruchus obsoletus, va>r. fabce R i l e y , Lachnosterna fusca, a,m\ Tenebrio 
obscurus. Spec imens o f a l l o f these h a v e b e e n seen b y me. T h e t w o 
l a t t e r species h a v e been v e r i f i e d b y D r . H o r n . — [ T . D . A . Cocke re l l , 
W e s t C l i f f e , . C o l o . , M a r c h 3, 1890. 

OBITUARY. 

The Entomologists' Monthly Magazine announces the death, in its 
F e b r u a r y n u m b e r , o f P r o f . H e i n r i c h F r e y , o f Z u r i c h , f r o m apop lexy , 
o n t h e 1 7 t h o f J a n u a r y , 1890. T h e d e a t h o f M o n s i e u r L u c i e n B u q u e t , 
w h o was t r e a s u r e r o f t h e E n t o m o l o g i c a l S o c i e t y o f F r a n c e f o r f o r t y - f i v e 
yea r s (1842 t o 1887), is also a n n o u n c e d as h a v i n g o c c u r r e d t h e m i d d l e 
o f December , 1889. H e was a p p o i n t e d h o n o r a r y t r e a s u r e r o f t h e F r e n c h 
Soc ie ty o n h i s r e t i r e m e n t , i n 1887, a n d p u b l i s h e d m a n y notes o n Coleop
t e r a i n t h e " A n n a l e s . " 
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A N I C E R Y A I N FLORIDA. 

Passed Assistant Paymaster H. ft. Smith, U. S. K, now stationed at 
Key W e s t , F l a . , s en t t o t h i s D e p a r t m e n t o n t h e 2 4 t h o f M a r c h a b a r k -
Louse i n f e s t i n g t h e Eose . A p r i l 1 2 t h he sen t f u r t h e r spec imens , i n c l u d 
ing a c o m p l e t e p l a n t a n d a l l s tages o f t h e insec t , e x c e p t t h e ma le . W e 
have r e c o g n i z e d i n t h i s i n sec t w h a t seems t o be a n e w species o f t h e 
genus Icerya, b u t w h i c h resembles m o r e c lose ly Icerya sacchari—the 
sugar-cane pes t o f M a u r i t i u s — t h a n I . purchasi, t h e c i t r u s pes t o f C a l i 
fornia . T h e y o u n g l i c e a re i n d i s t i n g u i s h a b l e f r o m I . purchasi, b u t t h e 
adult females l a c k t h e f l u t e d ov isac a n d t h e g lassy filaments. T h e y 
are covered w i t h w h i t e m e a l - l i k e w a x , a n d w h e n t h i s i s r e m o v e d t h e y 
show t h e c o n t r a s t i n g co lors o f b l a c k a n d r e d . T h e b l a c k is u p o n t h e 
dorsum o f t h e t h o r a x , a n d t h e r e d i s u p o n t h e e n t i r e v e n t r a l su r face 
and the d o r s u m o f t h e a b d o m e n . T h e y o u n g e r stages are e n t i r e l y r e d . 
The antennae- i n t h e d i f f e r e n t s tages a re a l m o s t i n d i s t i n g u i s h a b l e f r o m 
those o f 1. purchasi; t h e m e n t u m a n d r o s t r u m are p resen t , a u d t h e 
genito-anal r i n g l a c k s b r i s t l e s . T h e second s tage o f t h e l a r v a pos
sesses n o t o n l y t h e s i x l o n g a n a l b r i s t l e s , b u t has a r o w o f v e r y l o n g 
bristles o n t h e l a t e r a l b o r d e r o f t h e a b d o m e n . W h i l e i t i s s o m e w h a t 
unsafe t o g e n e r i c a l l y r e f e r a M o n o p h l c e b i d w i t h o u t t h e ma le , we hope 
soon to ge t t h i s , a n d w i l l t h e n e n d e a v o r t o f u l l y cha rac t e r i ze a n d i l l u s 
trate the species i n a nea r n u m b e r o f I N S E C T L I F E . M e a n w h i l e , we 
would propose f o r i t t h e M S . n a m e Icerya rosai. 

ENTOMOLOGICAL SOCIETY OF WASHINGTON. 

March 6, 1890.—Mr. Schwarz exhibited and remarked upon the following species of 
Coleoptera, which are new to the fauna of North America: Lathridius (Coninomus) 
nodifer Westwjood; Actinopteryx fucicola Allibert , Arrhipis lanieri Gnerin, and Pro-
latins umbratilis Duval . He also showed specimens of Temnochila hubbardi Leveille\ 
and Teretriosoma hornii Lewis, recently described in European journals, f rom the 
semi-tropical region of Florida. He finally drew attention to Dr. Horn's recent re
vision of the North American species of Ochthebius, and spoke of the geographical dis
tribution of these aquatic beetles. 

Mr. Marlatt presented a note on a dipterous larva infesting the seeds of Xanthium. 
He had found these larvae at Manhattan, Kans., and, during the past winter, in the 
District. Drawings were exhibited i l lustrating the larva and the nature of its work. 

He also presented a short note on the food-habits of Psiloptera drummondi. 
These notes were discussed by Messrs. Schwarz, Townsend, and Howard. 
Mr. Townsend read a paper entitled "Notes on Acridiidae in Michigan," which re

lated more particularly to dates of appearance and habits. 
C. L . M A R L A T T , 

Recording Secretary. 

O 
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S P E C I A L NOTES. 

Bibliography of American Economic Entomology.*—We are pleased to be 
able t o announce t h a t P a r t s I , I I , a n d I I I o f t h e B i b l i o g r a p h y o f t h e 
more i m p o r t a n t c o n t r i b u t i o n s t o A m e r i c a n E c o n o m i c E n t o m o l o g y , b y 
Samuel H e n s h a w , w e r e p u b l i s h e d A p r i l 7, a n d are n o w r e a d y f o r d is 
t r i b u t i o n . T h e l a r g e r share o f t h e e d i t i o n has been p u b l i s h e d u n d e r 
f o u r covers , as f o l l o w s : (1) P a r t I , t h e m o r e i m p o r t a n t w r i t i n g s o f B e n 
j a m i n D a n n W a l s h , a p a m p h l e t o f 49 pages a n d 385 t i t l e s ; (2) P a r t I I , 
the more i m p o r t a n t w r i t i n g s o f B . D . W a l s h a n d C . V R i l e y , c o m p r i s i n g 
46 pages a n d 478 t i t l e s ; (3) P a r t I I I , t h e m o r e i m p o r t a n t w r i t i n g s o f 
Charles V a l e n t i n e R i l e y , c o v e r i n g 276 pages a n d i n c l u d i n g 1,555 t i t l e s ; 
and (4) a n i n d e x t o t h e first t h r e e p a r t s , c o v e r i n g 83 pages a n d i n c l u d 
i n g , besides t h e g e n e r a l i n d e x , s y s t e m a t i c i nd i ce s o f t h e n e w names 
proposed b y b o t h w r i t e r s . T h e r e m a i n d e r o f t h e e d i t i o n has been p u b 
l i shed i n one v o l u m e , c l o t h b o u n d . W e t a k e t h i s occasion t o s t a te t h a t 

, a l t hough P r o f e s s o r R i l e y has been g r e a t l y i n t e r e s t e d i n t h e p l a n a n d 
has a c t i v e l y p r o m o t e d t h e p r e p a r a t i o n o f t h e g e n e r a l B i b l i o g r a p h y , he 
is no t a t a l l r e s p o n s i b l e f o r t h e p re sen t p u b l i c a t i o n , w h i c h was dec ided 
upon a n d t h e p r o o f r e a d d u r i n g h i s absence i n P a r i s l a s t summer . 

Subsequent p a r t s o f t h e b i b l i o g r a p h y w i l l i n c l u d e t h e references t o the 
economic w r i t i n g s o f o t h e r A m e r i c a n e n t o m o l o g i s t s , a n d i t s c o m p l e t i o n i s 
now o n l y a m a t t e r o f a v e r y f e w m o u t h s . M r . H e n s h a w has been en
gaged u p o n t h i s t a s k f o r seve ra l yea r s a n d h i s w o r k has been w e l l a n d 
c a r e f u l l y done . W e hope t h a t w o r k i n g e n t o m o l o g i s t s w i l l find t h i s 
vo lume o f ass is tance i n l i g h t e n i n g t h e i r l a b o r s i n necessary b i b l i o 
g r aph i ca l r esearch , a n d w e k n o w f r o m o u r o w n exper i ence t h a t the 

• c o m p l e t i o n o f t h e e n t i r e w o r k w i l l r e s u l t i u a g r e a t s a v i n g o f t i m e t o 

i n v e s t i g a t o r s . — L . O . H . 

'Bibl iography of the more important contributions to American Economic En
tomology. Prepared, by authority of the Secretary of Agriculture, by Samuel Hen
shaw. Parts I , I I , and I I I . The more important writings of Benjamin Dann Walsh 
and Charles Valentine Riley. Washington: 1890. 

335 
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B u l l e t i n No . 21 , D i v i s i o n of E n t o m o l o g y . * — U n d e r t h i s s e r i a l n u m b e r M r . 
Koebe le ' s r e p o r t o n h i s t r i p to A u s t r a l i a a n d N e w Z e a l a n d t o i n v e s t i g a t e 
t h e n a t u r a l enemies o f Icerya purchasi has r e c e n t l y been p u b l i s h e d . 
T h e b u l l e t i n is a n a r r a t i v e accoun t a n d is p l a i n a n d c i r c u m s t a n t i a l . 
I t is d e v o t e d a l m o s t e n t i r e l y t o t h e sub j ec t o f h i s quest , b u t i n c i d e n t 
a l l y m e n t i o n s some o f t h e in sec t pests t o A u s t r a l i a n a g r i c u l t u r e . 
A m o n g these are Otiorhynchus cribricollis, a c o m m o n s o u t h E u r o p e a n 
Snout -bee t le w h i c h has been i m p o r t e d i n t o A u s t r a l i a , a n d is i n j u r i o u s 
t o t h e O l i v e ; Aspidiotus rossi C r a w f o r d , a B a r k - l o u s e i n j u r i n g a v a r i e t y 
o f sh rubs , i n c l u d i n g t h e o l i v e t r e e ; t h e W o o l l y A p p l e - l o u s e (Schizoneura 
lanigera) p r o b a b l y i n t r o d u c e d f r o m t h i s c o u n t r y ; Chortologa australis, 
Sauss. M S . , a d e s t r u c t i v e m i g r a t o r y l ocus t w h i c h i n -South A u s t r a l i a 
t akes t h e p lace o f o u r Melanoplus spretus; t h e B l a c k Scale (Lecanium* 
olece), p r o b a b l y i n t r o d u c e d d i r e c t f r o m E u r o p e o n t h e O l i v e ; several 
scale-insects o f t h e s u b f a m i l y Monophlcebince, i n j u r i o u s t o t h e E u c a l y p 
t u s ; Mictis prof ana F a b . a n d a n e w species o f Aspongopus—two He te r -
op te rous insects i n j u r i o u s t o the O r a n g e — a n d t h r e e species o f Melolonthid 
beetles i n j u r i o u s i n t h e l a r v a l s ta te t o w h e a t c rops . These a r e : Scitala 
nigrolineata B o i s d . , S. pruinosa D a l m . , a n d Anodontonyx vigilans Sha rp , 
t h e l a t t e r desc r ibed i n t h e l a s t n u m b e r o f I N S E C T L I F E , page 302. T h e 
beet les w e r e d e t e r m i n e d f o r us b y D r . D a v i d S h a r p , o f E n g l a u d , a n d 
t h e m i g r a t o r y g rasshopper b y M . H e n r i de Saussure , o f Geneva . W e 
h a v e i l l u s t r a t e d t h e r e p o r t w i t h 16 figures, 1 1 o f w h i c h are new. 

Recent impor t an t Entomologica l Repor t s .—Mr. F l e t c h e r ' s r e p o r t as ento
m o l o g i s t o f t h e e x p e r i m e n t a l f a r m s o f C a n a d a f o r 1889 reached us 
A p r i l 1 4 t f r o m Canada . H e has some 30 pages o f i n t e r e s t i n g m a t t e r 
i l l u s t r a t e d w i t h a dozen cu t s . T h e p r i n c i p a l a r t i c l e s c o n c e r n t h e Hes
s i an F l y , t h e G r a i n A p h i s , t h e " W h e a t S t e m - m a g g o t " (be t t e r k n o w n as 
t h e A m e r i c a n M e r o m y z a ) , C u t - W o r m s , M e d i t e r r a n e a n F l o u r - m o t h , G r a n 
a r y W e e v i l s , S p r a y i n g w i t h A r s e n i t e s , F u l l e r ' s Rose-beetle, a n d a c u r i 
ous accoun t o f insec ts i n j u r i n g a w o o d e n w a t e r p ipe . T h e p r i n c i p a l p o i n t s 
b r o u g h t o u t are t h e f a c t s t h a t t h e M e r o m y z a breeds f r e e l y i n severa l 
k i n d s o f grasses, t h e s u g g e s t i o n t h a t an e a r l y s o w n s t r i p o f w h e a t 
o r b a r l e y m a y be used as a t r a p f o r t h e same in sec t , a n d a n indorse 
m e n t o f t h e p o i s o n t r a p r e m e d y f o r C u t - W o r m s . 

P r o f . J . B . S m i t h has f a v o r e d us w i t h h i s b u l l e t i n o n t h e insec ts i n 
j u r i o u s l y a f f e c t i n g C r a n b e r r i e s i n N e w Je r sey .J H e g ives f u l l i l l u s t r a -

* U. S. Department of Agriculture. Division of Entomology. Bulletin No 21. 
(Revised Edition.) Report of a Tr ip to Australia made under direction of the Ento
mologist to investigate the Natural Euemies of the Fluted Scale, by Albert Koebele. 
(Published by authority of the Secretary of Agriculture.) Washington: 1890. 

tExperimental Faims. Reports of the Director, Chemist, Entomologist and Bot
anist, Horticulturist, Poultry Manager, and Superintendents Experimental Farms,. 
for 1889. Ottawa. 1890. 

i Special'Bulletin New Jersey Agricultural College Experiment Station, K, Febrn 
•cy 28, 1890. 
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t i o n s a u d accouu t s o f t h e B l a c k - b e a d e d C r a n b e r r y - w o r m (Rhophobota 
vacciniana), t h e C r a n b e r r y F r u i t - w o r m (Acrobasis vaccinii), t h e T i p W o r m 
(Cecidomyia vaccinii), t h e C r a n b e r r y Scale (Aspidiotussp.), Grasshoppers 
a n d L o c u s t s a n d C r a n b e r r y L e a f - h o p p e r s . T h e p r i n c i p a l pests are t h e 
t w o first m e n t i o n e d , a n d f o r t h e first he r e c o m m e n d s r e f l o w i n g , kero
sene, a n d P a r i s g r een . F o r t h e second he advises an a p p l i c a t i o n o f P a r i s 
green o r L o n d o n p u r p l e a f t e r a l l t h e b lossoms are o f f , o r n e a r l y a l l o f 
t h e m , a u d t h e be r r i e s a re g e n e r a l l y set. H e f o l l o w s P r o f e s s o r F e r n a l d 
i n c o n s i d e r i n g Teras oxycoccana P a c k , as d i s t i n c t f r o m T. vacciniana, 
t h o u g h o u r o w n conc lus ions as t o t h e s y n o n y m y were based o n a speci
men o f t h e f o r m e r d e t e r m i n e d b y D r . P a c k a r d . 

M i s s O r m e r o d ' s r e p o r t f o r 1889* reached us d u r i n g A p r i l . T h e lead
i n g a r t i c l e o f t h e r e p o r t i s a c o n s i d e r a t i o n o f t h e disease k n o w n as 
c lover s ickness , p r o d u c e d m a i n l y b y an A n g u i l l u l i d — Tylenchus devasta-
trix. S e v e r a l measures o f p r e v e n t i o n a n d r e m e d y are p o i n t e d o u t , v i z , 
r o t a t i o n o f c rops , a d r e s s i n g o f gas l i m e , a v o i d a n c e o f t h e use o f d u n g 
f r o m i n f e s t e d c l o v e r o r oa ts , t h e a p p l i c a t i o n o f su lpha t e s a n d deep p l o w 
i n g . T h e C l o v e r - r o o t C e c i d o m y i a i s m e n t i o n e d a n d some c o n s i d e r a t i o n 
is g i v e n t o M i l l i p e d e s , C l o v e r a n d P e a W e e v i l s , t h e H e s s i a n F l y , t w o 
species o f Oscinidse, t h e W h e a t B u l b fly (Hylemia coarctata), t h e C u r 
r a n t G a l l m i t e , t h e W h i t e C u r r a n t - s c a l e (Pulvinaria ribesiaj), t h e M e d i 
t e r ranean F l o u r - m o t h , t h e W h e a t F l y , a n d c e r t a i n o r c h a r d insects a n d 
a f e w species i n j u r i o u s t o P i n e , P l u m , a n d T u r n i p , t o g e t h e r w i t h some 
f u r t h e r no tes o n O x W a r b l e s , r e p e a t i n g h e r s t a t emen t s r e g a r d i n g 
" l i c k e d beet " a n d " j e l l y , " r e v i e w e d i n N o . 5 o f t h e c u r r e n t v o l u m e o f 
I N S E C T L I F E a n d a d d i n g f u r t h e r s t a t i s t i c s f r o m co r r e sponden t s . T h e r e 
is an a p p e n d i x u p o n Xyleborus dispar i n w h i c h t h e use o f t r a p w o o d is 
recommended a n d E i c h o f F s w o r k on B a r k - b e e t l e s is q u o t e d a t l e n g t h , 
p a r t i c u l a r l y w i t h r e f e r ence t o t h e f o o d o f t h e larvae, a s u b j e c t w h i c h we 
touched u p o n o n pages 279-280, N o . 9 o f t h i s v o l u m e . 

W e have j u s t r e c e i v e d f r o m P r o f e s s o r F o r b e s h i s f o u r t h a n d fifth re
por ts as S t a t e E n t o m o l o g i s t o f I l l i n o i s . t These r e p o r t s a l t h o u g h g r e a t l y 
delayed a re n o n e the less w e l c o m e . O n a c c o u n t o f t h e de l ay P ro fesso r 

•Forbes has been o b l i g e d t o w i t h d r a w severa l a r t i c l e s a l r e a d y p r e p a r e d 
upon sub jec t s w h i c h m o r e r ecen t o b s e r v a t i o n s w i l l enable h i m t o t r e a t 

be t t e r h e r e a f t e r . 
T h e f o u r t h r e p o r t i n c l u d e s a r t i c l e s u p o n a r sen ica l poisons f o r t h e 

C o d l i n g M o t h , i n w h i c h t h e c o n c l u s i o n is r eached t h a t 70 pe r cent , o f t h e 

* Report of Observations on Injurious Insects and Common Farm Pests during the 
year 1889, w i t h methods of prevention and remedy. 13th Report, by Eleanor A. 
Ormerod. London, 1890. Price 18<Z. 

t Fifteenth Report State Entomologist on the Noxious and Beneficial Insects of ; 
the State of I l l inois . Fourth Report S A. Forbes; for the years 1885 and 1886. Spring
field, l>-89. 

Sixteenth Report State Entomologist on the Noxious and Beneficial Inseets of thflj 
State of I l l inois . F i f t h Report S. A Forbes; for the years 1887 and 1888. Springfield, 
1890. 
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c r o p can be saved b y s p r a y i n g ; a second c o n t r i b u t i o n t o t b e k n o w l e d g e 
o f t h e l i f e h i s t o r y o f t h e H e s s i a n f l y , i n d i c a t i n g t h a t t h e d e v e l o p m e n t 
o f a t h i r d b r o o d o f larvae m a y somet imes d e t r a c t f r o m t h e e f f ec t o f l a t e 
s o w i n g ; t h e l i f e h i s t o r y o f t h e " W h e a t B u l b - w o r m " ( the A m e r i c a n 
M e r o m y z a ) s h o w i n g t h r e e b roods i n I l l i n o i s ; M r . Weed ' s a r t i c l e u p o n 
an o u t b r e a k o f i n j u r i o u s locus ts i n I l l i n o i s ( t he same p a p e r as r e a d be
f o r e t h e Soc ie ty f o r t h e P r o m o t i o n o f A g r i c u l t u r a l Science i n 1888) a n d 
an a r t i c l e b y t h e same a u t h o r u p o n some c o m m o n insects a f f e c t i n g the 
f o l i a g e o f y o u n g A p p l e t rees i n t h e n u r s e r y a u d t h e o r c h a r d . The re is 
an a p p e n d i x b y P ro fes so r F o r b e s o u t h e p r e sen t c o n d i t i o n a n d prospects 
o f t h e C h i n c h B u g i u I l l i n o i s w h i c h was s u m m a r i z e d o n page 222 o f V o l . 1 
o f I N S E C T L I F E . T h e o n l y i l l u s t r a t e d a r t i c l e i s t h a t b y M r . W e e d 

u p o n A p p l e insec ts . 
T h e f i f t h r e p o r t i s m o r e ex t ens ive , c o v e r i n g 104 pages a n d inc ludes 

t h r e e c h i e f a r t i c l e s , v i z : S tud i e s o n t h e C h i n c h B u g , I I , t h e C o r n B i l l -
bugs , a n d No te s o n C u t W o r m s . T h e r e p o r t i s i l l u s t r a t e d b y s ix beaut i 
f u l h e l i o t y p e p la tes , t w o a n d one -ha l f d e v o t e d t o B i l l B u g s , a n d t h e o thers 
t o C u t W o r m s , t h e W h e a t T h r i p s , a n d t h e B u r r o w i n g W e b - w o r m (Pseuda-
naphora arcanella). P ro fes so r F o r b e s g i v e s an e x c e l l e n t account o f 
f o r m e r obse rva t ions u p o n t h e species o f S p h e n o p h o r u s , o r d i n a r i l y k n o w n 
as B i l l B u g s . A s an a p p e n d i x t o t h e r e p o r t , a n ex t ens ive a n a l y t i c 
economic b i b l i o g r a p h y o f t h e C h i n c h B u g f r o m 1875 t o 1888 is g i v e n , 
c o v e r i n g one h u n d r e d a n d t w e n t y - t w o pages. I t seems t o be as f u l l 

a n d c o m p l e t e as g r e a t p a i n s c a n m a k e i t . 

M r . W h i t e h e a d ' s t h i r d a n n u a l r e p o r t * has also j u s t been p u b l i s h e d . 
I t i n c l u d e s a c o n s i d e r a t i o n o f some t h i r t y t o p i c s , s eve ra l o f w h i c h are also 
cons ide red i n M i s s O r m e r o d ' s r e p o r t . T h e a r t i c l e s a re a l l sho r t , nea r ly 
a l l are i l l u s t r a t e d , a n d t h o u g h c o n t a i n i n g l i t t l e t h a t i s o r i g i n a l , t h e re
p o r t , as a w h o l e , i s w e l l a d a p t e d t o t h e use o f B r i t i s h f a r m e r s a n d 

gardeners . 

W o r k at the Cornel l S t a t i o n — P r o f e s s o r C o m s t o c k , i n B u l l e t i n 15 o f 
t h e C o r n e l l A g r i c u l t u r a l E x p e r i m e n t S t a t i o n , D e c e m b e r , 1889, e n t i t l e d 
" S u n d r y i n v e s t i g a t i o n s made d u r i n g t h e yea r , " g i v e s a n a c c o u n t o f 
t h e A p p l e - t r e e T e n t - c a t e r p i l l a r (Clisiocampa americana). T h o u g h t h i s 
i s a w e l l - k n o w n insec t , y e t , o u a c c o u n t o f i t s g r e a t increase o f l a t e years 
as a pest , a b r i e f r e s t a t e m e n t o f i t s h a b i t s i s n o t a t a l l o u t o f p lace . 

I u t h e second a n n u a l r e p o r t o f t h e S t a t i o n , f o r t h e y e a r 1889, P r o 
fessor C o m s t o c k presen ts a n o u t l i n e o f h i s w o r k as e n t o m o l o g i s t f o r 
the year . T h e W h e a t S a w - f l y (Cephus pygmceus) ha s been s t u d i e d a n d 
t h e " c l e m a t i s d i s ea se" has been d e t e r m i n e d t o be d u e t o Selerodera 
radicicola, t h e same N e m a t o d e w o r m , o f t h e f a m i l y A n g u i l l u l i d a e , w h i c h 

"Third Annual Report on Insects and Fungi injurious to the Crops of the Farm, the 
Orchard, and the Garden, by Charles Whitehead, esq., F. L . S., F . G. S., 1889, London. 
1890. Printed for Her Majesty's stationery office by Eyre & Spottiswood, printers to 
the Queen's most excellent Majesty. 
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is t h e s u b j e c t o f P r o f e s s o r A t k i n s o u ' s B u l l e t i n N o . 9 o f t h e A l a b a m a 
A g r i c u l t u r a l E x p e r i m e n t S t a t i o n , r e c e n t l y n o t i c e d i n these pages . 

A series o f field e x p e r i m e n t s i s p r o p o s e d b y P r o f e s s o r C o m s t o c k t h e 
p resen t y e a r t o d e t e r m i n e t h e bes t m e t h o d o f c o m b a t i n g i t . W o r k 
has also been p r o s e c u t e d o n w i r e - w o r m s ; a h o p - y a r d has been estab
l i shed f o r t h e s t u d y o f t h e H o p A p h i s ; a n d m u c h a t t e n t i o n has been 
g iven t o a species o f A l e u r o d e s (A. vaporiorum) w h i c h i n f e s t s i n i t s 
ear ly s tage t h e u n d e r s ide o f t h e leaves o f v a r i o u s p l a n t s a n d has n o t 
before been m e n t i o n e d as o c c u r r i n g i n t h i s c o u n t r y , a l t h o u g h i t i s a 
w e l l - k n o w n E u r o p e a n pest . 

Ohio S ta t ion I n v e s t i g a t i o n s . — A r t i c l e X I X i n B u l l e t i n 7, v o l u m e I I 
(Second Series, N o . 14) o f t h e O h i o A g r i c u l t u r a l E x p e r i m e n t S t a t i o n , 
en t i t l ed " N o t e s o n E x p e r i m e n t s w i t h Remed ies f o r c e r t a i n Diseases ," 
by Clarence M . W e e d , i s i n t e r e s t i n g as t r e a t i n g o f t h e m a t t e r o f com
b i n i n g insec t i c ides a n d f u n g i c i d e s , o r a p p l y i n g a t t h e same t i m e a r e m e d y 
to des t roy f u n g u s diseases as w e l l as insec t s . M r . W e e d s ta tes t h a t the 
p rac t icab le a p p l i c a t i o n o f such a c o m b i n a t i o n o r i g i n a t e d i n t h e d i v i s i o n o f 
en tomology a n d b o t a n y o f t h e O h i o S t a t i o n . T h e case is w e l l set f o r t h 
i n t he a r t i c l e , b y a n e x t r a c t f r o m a r e c e n t p a p e r b y M r . W e e d i n Agri
cultural Science ( d a t e n o t g i v e n ) . I t i s p r o p o s e d t h a t b y c o m b i n i n g t h e 
copper s u l p h a t e s o l u t i o n f o r b l i g h t a n d t h e P a r i s g reen o r L o n d o n p u r p l e 
solut ion f o r t h e C o l o r a d o Po ta to -bee t l e , a s o l u t i o n can be m a d e t h a t a t t h e 
same a p p l i c a t i o n w i l l k i l l b o t h , a n d lessen t h e e x p e n d i t u r e o f t i m e a n d 
labor. I n t h e same w a y a v i n e y a r d m a y be p r o t e c t e d f r o m b l a c k r o t 
and v a r i o u s l e a f - e a t i n g beet les b y c o m b i n i n g such a p p l i c a t i o n s as a re 
used f o r each. A n o t e o n t h e e f f i cacy o f " eau ce les te" f o r m i l d e w a n d 
the Rose B e e t l e was p u b l i s h e d i n I N S E C T L I F E f o r J u l y , 1888 ( V o l . I , p . 
32), a n d w e m a y a d d t h a t c o m b i n e d a p p l i c a t i o n s f o r insec t s a n d f u n g i 
have l o n g b e e n m a d e i n F r a n c e . 

A resume" o f t h e p r i n c i p a l i n j u r i o u s insec t s n o t i c e d b y t h e O h i o 
A g r i c u l t u r a l E x p e r i m e n t S t a t i o n d u r i n g t h e y e a r 1889 is g i v e n i n t h e 
E i g h t h A n n u a l R e p o r t , p u b l i s h e d i n B u l l e t i n 8, V o l u m e I I , second 
series, o f t h e S t a t i o n . T w o insec ts t h a t g a i n e d p r o m i n e n c e d u r i n g t h e 
year are t h e G r a i n P l a n t - l o u s e a n d t h e W h i t e G r u b . A n o r i g i n a l 
figure* o f t h e w i n g l e s s f o r m o f t h e f o r m e r i s g i v e n , a n d i t s g r e a t abun 
dance i n J u n e a n d s u d d e n decrease f r o m t h e a t t a c k s o f L a d y - b i r d s a n d 
H y m e n o p t e r o u s p a r a s i t e s a re n o t i c e d . 

A n e w r e m e d y i s c l a i m e d f o r t h e Clover -seed M i d g e (Cecidomyia 
leguminicola), w h i c h cons i s t s i n m o w i n g t h e field a b o u t t h e m i d d l e o f 
M a y w h e n t h e heads a r e j u s t f o r m i n g . T h e n e w c r o p o f b lossoms f o l 
l o w i n g m a t u r e s b e t w e e n t h e t w o b r o o d s o f t h e m i d g e , t h e r e b y e scap ing . 
This i s b u t a v a r i a t i o n o f a r e m e d y o r i g i n a l l y p r o p o s e d b y P ro fes so r 
Comstock i n t h e A n n u a l R e p o r t o f t h i s D e p a r t m e n t f o r 1879, page 195, 
and r e p r o p o s e d b y M r . J a m e s F l e t c h e r i n 1887. 
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F o u r c love r insec ts a d d i t i o n a l t o M r . W e e d ' s r ecen t l i s t a re g i v e n . 
These are t w o b u t t e r f l i e s ( G y a n i r i s pseudargiolus a n d Epargyreus tityrus) 
a n d t w o p l a n t - l i c e (Aphis trifolii a n d Gallipterus trifolii). Successful 
s p r a y i n g w i t h arseni tes has been c a r r i e d o n aga in s t t h e P l u m C u r c u l i o 
a n d t h e C o d l i n g M o t h . 

O r i g i n a l figures are g i v e n o f a S p h i n x l a r v a c o v e r e d w i t h Apanteles 
cocoons, t h e green A p p l e L e a f - h o p p e r (Empoasca albopicta), t h e Rose 
L e a f - h o p p e r ( T y p h l o c y b a rosa?) a n d Belostoma americanum. 

A m e t h o d i s set f o r t h f o r c o v e r i n g c u c u m b e r v ines w i t h a gauze-cov
ered f r a m e t o p r o t e c t t h e m f r o m t h e S t r i p e d Bee t l e (Diabrotica vittata). 
T h e B e a n W e e v i l (Bruchus obsoletus), Pea r o r C h e r r y - t r e e S l u g , I m 
p o r t e d C a b b a g e - w o r m (Pieris rapce), a n d S t r a w b e r r y Root - louse (Aphis 
forbesi) a re also t r e a t e d . 

Professor W e s t w o o d ' s Revis ion o f the Mantidce.-—The v e t e r a n en tomol 
og i s t , P ro fes so r W e s t w o o d , has j u s t i s sued a m o n u m e n t a l w o r k on t h e 
c u r i o u s insects o f t h i s O r t h o p t e r o u s f a m i l y , w h i c h i s e n t i t l e d " Rev is io 
I n s e c t o r u m Famil iae M a n t i d a r u m , Speciebus n o v i s a u t m i n u s cogn i t i s 
d e s c r i p t i s e t de l i nea t i s . " I t consis ts o f a s y n o n y m i c a l a n d b i b l i o g r a p h 
i ca l l i s t o f t h e species o f t h e f a m i l y , f u l l d e s c r i p t i o n s o f one h u n d r e d 
a n d e i g h t n e w o r l i t t l e k n o w n species, a b i b l i o g r a p h y o f t h e f a m i l y , and 
an a l p h a b e t i c a l i n d e x o f t h e genera , species, a n d s y n o n y m s . T h e r e are 
f o u r t e e n m a g n i f i c e n t q u a r t o l i t h o g r a p h i c p l a t e s d r a w n b y t h e au thor , 
c o m p r i s i n g figures o f one h u n d r e d a n d t w e n t y - s e v e n d i f f e r e n t f o r m s . 
P r o f e s s o r W e s t w o o d ' s r e c o r d has se ldom, i f ever , been approached 
a m o n g e n t o m o l o g i c a l w o r k e r s . S ince 1827 h e has c o n s t a n t l y been pub
l i s h i n g v a l u a b l e c o n t r i b u t i o n s t o o u r science, a n d n o w a t t h e age o f 
e i g h t y - f o u r t o b r i n g o u t a w o r k o f t h i s c h a r a c t e r i s a n e v e n t p r o b a b l y 
b e y o n d p receden t . 

O f t h e five h u n d r e d a n d t h i r t y - t w o species c a t a l o g u e d f o r t h e w h o l e 
w o r l d b u t t w e l v e are f o u n d i n A m e r i c a n o r t h o f M e x i c o . These are t h e 
f o l l o w i n g : 

Gonatista grisea Fabr. 
Oligonyx uhleri Stal. 
Oligonyx scudderi Sauss. 
Oligonyxgraminis Scudd. 

Thesprotia baculina Bates MS. 
f Sphendale infuseata Sauss. 
? Phasmomantis grandis Sauss. 
Mantis ivheeleri Wheeler. 

Stagmomantis Carolina Johau-
son. 

Stagmomantis dimidiata Burm. 
Stagmomantis f minor Sisudd. 
Paeudovates mexicana Sauss. 

Ano the r n e w entomological J o u r n a l — W e h a v e j u s t r e c e i v e d t h e first 

n u m b e r o f V o l u m e I o f t h e "Entomological Becord and Journal of Vari
ation" e d i t e d b y J . W . T u t t , F . E . S., a n d p u b l i s h e d b y W . H . A l l e n & 
Co. , o f L o n d o n . T h i s first n u m b e r r e l a t e s e x c l u s i v e l y t o L e p i d o p t e r a , 
b u t i n t h e p rospec tus w e n o t i c e no m e n t i o n o f a n i n t e n t i o n a l r e s t r i c t i o n 
t o t h i s o rder . T h e magaz ine w i l l be d e v o t e d t o t h e w a n t s o f E n g l i s h 
e n t o m o l o g i s t s a n d r e s t r i c t e d t o t h e i r o w n f a u n a a n d such p a r t s o f f o r -
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eign e n t o m o l o g y as t h e y need i n t h e u n d e r s t a n d i n g o f t b e B r i t i s h spe
cies. T h e s u b j e c t o f v a r i a t i o n w i l l o c c u p y a l e a d i n g p o s i t i o n . 

The p r i n c i p a l a r t i c l e i n t h e first n u m b e r is u p o n t h e genus " A c r o n y c t a 
and i t s A l l i e s , " b y D r . T . A . Chapman 1 , a n d i s f o l l o w e d b y a g e n e r a l 
cons idera t ion o f " M e l a n i s m a n d M e l a n o c h r o i s m i n B r i t i s h L e p i d o p t e r a , " 
by M r . T u t t , w h o agrees w i t h M r . C o c k e r e l l i n c o n s i d e r i n g t h a t melan
ism depends l a r g e l y u p o n h u m i d i t y f o r i t s occur rence . " N o t e s o n C o l 
l e c t i n g " b r i n g o u t s eve ra l i n t e r e s t i n g p o i n t s , a n d t h e e d i t o r c o n t r i b u t e s 
some good " P r a c t i c a l H i n t s " r e g a r d i n g t h e b r e e d i n g o f r a r e species. 

A necrophagous D i p t e r o n . — I n t h e p r e s e n t n u m b e r w e p u b l i s h a n a r t i c l e 
by M r . W e b s t e r u p o n c e r t a i n f l i e s f o u n d i n f e s t i n g a h u m a n corpse i n 
Indiana, a n d u n d e r " E x t r a c t s f r o m C o r r e s p o n d e n c e " some co r r e spond
ence upon t h e g e n e r a l s u b j e c t as w e l l as u p o n t h i s p a r t i c u l a r ins tance , 
which w i l l s u p p l e m e n t h i s c o m m u n i c a t i o n . W e h a d h o p e d t o i n t r o d u c e 
figures o f t h e species sen t b y M r . W e b s t e r (Gonicera sp . ) , b u t m u s t 
defer t h e m f o r a n e a r n u m b e r o f I N S E C T L I F E . 

I 

Florida Orange Scales in California.—The fruit-growers of California are 
just a t present v e r y m u c h d i s t u r b e d o v e r t h e i m p o r t a t i o n o f f r u i t t rees 
from F l o r i d a w h i c h a re i n f e s t e d w i t h s eve ra l scale insec ts w h i c h h a v e 
not before been p r e v a l e n t i n t h e f o r m e r S t a t e . A m o n g these a re t h e 

; Long Scale (Mytilaspis gloverii), t h e P u r p l e Scale (M. citricola), a n d t h e 
Chaff Scale (Parlatoria pergandii). T h e M a y n u m b e r o f t h e Rural Cat-
ifornian is l a r g e l y o c c u p i e d w i t h d i scuss ions o f t h e p r o b a b l e d a m a g e 
which w i l l be d o n e b y these pests a n d t h e necess i ty f o r a r i g i d q u a r a n 
tine. W e h a v e r e c e i v e d a n u m b e r o f l e t t e r s a l so f r o m C a l i f o r n i a a s k i n g 
our op in ion a n d h a v e r e p l i e d t h a t w h i l e t h e r e seems reason t o be l i eve , 
and we are i n c l i n e d t o b e l i e v e , f r o m t h e ev idence a t h a n d , t h a t t h e scales 
above m e n t i o n e d w i l l n o t f l o u r i s h i n c e r t a i n p a r t s o f s o u t h e r n C a l i f o r n i a 
like R ive r s ide w h e r e t h e h e a t a n d d r y n e s s are g rea t , y e t i t w i l l be un 
wise to depend t o o m u c h o n t h e l i m i t e d expe r i ence o f t h e past . W e 
have t h e r e f o r e r e i t e r a t e d o u r c o n v i c t i o n as t o t h e necess i ty o f u s i n g 
every p r e c a u t i o n t o p r e v e n t t h e i r i n t r o d u c t i o n . 

One p e r t i n e n t e d i t o r i a l p a r a g r a p h i n t h e j o u r n a l r e f e r r e d t o s t r i k e s 

us as w o r t h y o f q u o t a t i o n : 

There seems to be a feeling awakened that the times of polit ical entomologists are 
over, and that i n the fu ture men who are versed in the science of entomology are 
only to be appointed to positions requiring some knowledge of that study. 

*' C a l i f o r n i a has t a k e n h o l d o f t h e s u b j e c t o f i n sec t pests w i t h consider
able e n e r g y ; b u t , as was t o be e x p e c t e d f r o m t h e u u m b e r o f o f f i c i a l pos i 
tions c rea ted , " p o l i t i c a l e n t o m o l o g i s t s " h a v e been c a l l e d i n t o ex i s t ence 
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a n d t h e S t a t e has s u f f e r e d f r o m t h e m . M u c h has been done i n t h e way 
o f c o u n t y r e g u l a t i o n s a n d S t a t e l a w s g o v e r n i n g i n s p e c t i o n , q u a r a n t i n 
i n g , a n d d i s i n f e c t i o n , a n d i n m a n y ins tances these r e g u l a t i o n s have 
accompl i shed a g r e a t dea l o f g*ood. W e a n t i c i p a t e d t h i s scare abou t 
F l o r i d a scales a u d p laced ourse lves u p o n r e c o r d some t i m e ago as to 
the necessi ty o f t h e e s t a b l i s h m e n t o f a q u a r a n t i n e i n F l o r i d a aga ins t 
i n f e s t e d p l a n t s f r o m C a l i f o r n i a a n d vice versa. 

T H E I N S E C T C O L L E C T I O N OF A L A R G E M U S E U M * 

By C. V . R I L E Y . 

THE TYPE OR SYSTEMATIC COLLECTION. 

The ideal cabinet collection of a National Museum should represent, 
as c o m p l e t e l y as poss ib le , t h e insec t f a u n a o f t h e c o u n t r y , p rope r ly 
c lass i f i ed a n d d e t e r m i n e d . I t can , necessa r i ly , h a v e l i t t l e i n t e r e s t for 
t h e p u b l i c a t l a r g e a n d s h o u l d be consecra ted t o t h e use o f t h e special
i s t a n d t o t h e a d v a n c e m e n t o f t h e science o f e n t o m o l o g y . F o r this 
p u r p o s e i t s h o u l d be mos t c a r e f u l l y g u a r d e d a n d conse rved i n the 
best -made d r a w e r s a n d cases a n d secured a l i k e f r o m l i g h t a n d the too 
c o n s t a n t h a n d l i n g o f t h e mere cu r ious . I t s h o u l d c o n s t i t u t e a s tudy 
c o l l e c t i o n t o w h i c h w o r k e r s are d r a w n f o r u n p u b l i s h e d f a c t s a n d fo r 
c o m p a r i s o n s a n d d e t e r m i n a t i o n s . I t s h o u l d be so w e l l conserved and 
p r o v i d e d f o r as t o i n d u c e descr ibers o f n e w species t o a d d t o i t the i r 
t y p e s o r a u t h e n t i c d u p l i c a t e s the reo f . I t w i l l be m a n y years ere 
such an i d e a l c o l l e c t i o n can be g o t t e n t o g e t h e r , a n d none n o w l i v i n g 
m a y w i t n e s s i t , b u t t h e m a t e r i a l n o w o n h a n d f o r m s a g o o d f o u n d a t i o n 
f o r i t . 

T H E E X H I B I T COLLECTION. 

The exhibit collection should be something entirely independent and 
a p a r t f r o m t h e o the r , a n d , o n a c c o u n t o f t h e r a p i d d e t e r i o r a t i o n o f insect 
spec imens c o n s t a n t l y o n e x h i b i t i o n a n d necessar i ly m u c h exposed to 
l i g h t , s h o u l d consis t , as f a r as poss ib le , o f d u p l i c a t e s o n l y , o r o f such. 
c o m m o n e r species as c a n be eas i ly r ep l aced . I n t e n d e d f o r t h e instruc
t i o n a n d e d i f i c a t i o n o f t h e l ay v i s i t o r t o t h e M u s e u m , i t s h o u l d i l l u s t r a t e 
i n t h e b o l d e s t poss ib le w a y t h e s a l i e n t cha rac t e r s o f t h e Class, the 
l a r g e r c l a s s i f i c a t o r j d i v i s i o n s a n d t h e s t r u c t u r e s o n w h i c h t h e y a re based, 
a n d t h e w o n d e r f u l me tamorphoses a n d economies o f t h e commoner 
a n d eas i ly r e cogn i zed species, p a r t i c u l a r l y i u t h e i r r e l a t i o n s t o m a n ei ther 
d i r e c t l y o r i n d i r e c t l y t h r o u g h i n j u r y o r b e n e f i t . 

"Extracted, with slight changes, from the Annnal Report of the Smithsonian Insti
tut ion for 1886, Part I I , Report of the National Museum, pp. 182-186, Washington, 
1890. 
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Tbe v a l u e o f s u c h a n e x h i b i t c o l l e c t i o n depends v e r y m u c h o n c o n -
spicuity, a n d t h i s c a n bes t be o b t a i n e d b y t h e l i b e r a l use o f d i a g r a m s 
and en l a rged d r a w i n g s , as t h e m a j o r i t y o f t h e m o s t i n t e r e s t i n g species 
and those w h i c h m o s t conce rn m a n are a l m o s t m ic roscop ic i n size. 

-Such an e x h i b i t c o l l e c t i o n w i l l m i s s i t s m a r k a n d o b j e c t w h e n e v e r i t ex
ceeds these l i m i t s , a n d b y t o o m u c h d e t a i l seeks t o i n t e r e s t a n d i n s t r u c t 
the special is t o r i n o t h e r w a y s t r enches o n t h e f u u c t i o n o f t h e s t u d y 
collection. A s t h e M u s e u m , i n t h i s d e p a r t m e n t , w i l l , i n accordance 
with s ta tu te ( R e v i s e d S ta tu res , sec. 5586), r ece ive a g r e a t d e a l o f i t s bes t 
material t h r o u g h t h e D e p a r t m e n t o f A g r i c u l t u r e , one o f t h e c h i e f a i m s 
of this n a t i o n a l c o l l e c t i o n s h o u l d be t o r e c i p r o c a t e , n o t o n l y b y p rese rv 
ing a l l sys t emat i c m a t e r i a l a n d t h u s a i d i n g s a i d D e p a r t m e n t o f A g r i 
culture i n necessary d e t e r m i n a t i o n s , b u t b y g i v i n g p a r t i c u l a r a t t e n t i o n 
to the b i o l o g i c a l s ide o f t h e c o l l e c t i o n . T h i s I have e n d e a v o r e d t o do , 
and the co l l ec t ions i l l u s t r a t i n g t h e b i o l o g y o f N o r t h A m e r i c a n insec t s 
are the l a r g e s t i n t h e w o r l d . 

DRAWEES AND CASES. 

The character of the drawers and cabinets employed in such a national 
^collection i s i m p o r t a n t ; f o r u p o n i t t h e f u t u r e p r e s e r v a t i o n o f spec imens 
very g rea t ly depends . K n o w i n g i t t o be P r o f e s s o r Goode 's des i re t o 
adapt, as f a r as poss ib le , t h e d r a w e r s u sed i n a l l d e p a r t m e n t s t o t h e 
unit size w h i c h h e has a d o p t e d f o r t h e M u s e u m , some e f f o r t was m a d e 
in this d i r e c t i o n ; b u t t h e a d a p t a t i o n , w h i l e poss ib l e f o r t h e e x h i b i t co l 
lection, was f o u n d i m p r a c t i c a b l e , o r a t l eas t v e r y u n d e s i r a b l e , f o r t h e 
study co l l ec t ion . H e n c e , a f t e r c a r e f u l l y s t u d y i n g , i n pe r son , t h e d i f f e r 
ent forms a n d p a t t e r n s used f o r e n t o m o l o g i c a l c o l l e c t i o n s b o t h i n t h i s 
country a n d E u r o p e , w h e t h e r b y p r i v a t e i n d i v i d u a l s o r p u b l i c i n s t i t u 
tions, I have a d o p t e d a d r a w e r a n d c a b i n e t e s sen t i a l ly a f t e r t h e pa t 
tern o f those used i n t h e B r i t i s h ( S o u t h K e n s i n g t o n ) M u s e u m , b u t b e s t 
adapted i n size t o o u r o w n r e q u i r e m e n t s o r c o n c e p t i o n . T h e d r a w e r s 
are square, w i t h a n o u t s i d e m e a s u r e m e n t o f 18 inches a n d a n o u t s i d e 
depth o f 3 inches . T h e sides a n d b a c k h a v e a t h i c k n e s s o f t h r e e - e i g h t h s 
of an i n c h , w h i l e t h e f r o n t i s f i v e - e i g h t h s o f a n i n c h t h i c k . T h e pieces 
are firmly d o v e - t a i l e d t o g e t h e r , t h e f r o n t b e i n g c lean a n d t h e dove-

| M l i n g b l i n d . T h e b o t t o m i s o f t h r e e - p l y c ross -g ra ined veneer , r u n i n t o 
a groove a t t h e s ides , l e a v i n g a c l ea r i n s i d e d e p t h o f inches t o t h e 

prame o f t h e cover . T h e b o t t o m s a re l i n e d i n a l l b u t f o r t y o f t h e d r a w e r s 
with first q u a l i t y c o r k o n e - f o u r t h o f a n i n c h t h i c k . A t a d i s t a n c e o f 
one-fourth o f a n i n c h f r o m t h e s ides a n d b a c k a n d t h r e e - e i g h t h s o f a n 
inch f r o m t h e f r o n t t h e r e i s a n i n s i d e b o x o f one -e igh th i n c h w h i t e w o o d 
closely fitted, a n d h e l d i n p l a c e b y b l o c k s b e t w e e n i t a n d t h e o u t e r b o x . 
There i s t h u s b e t w e e n t h e i n n e r a n d o u t e r b o x a c lear space a l l r o u n d , 
in which i n sec t i c ide s o r d i s i n f e c t a n t s c a n be p l a c e d t o keep o u t M u s e u m 
pests, a n d m a k i n g i t i m p o s s i b l e f o r such t o ge t i n t o t h e i n n e r b o x con
taining t h e spec imens w i t h o u t first p a s s i n g t h r o u g h t h i s po i son c h a m b e r . 
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T h e e n t i r e i n s i d e i s l i n e d w i t h w h i t e pape r , .or, i n t h e case o f t h e un
c o r k e d boxes , p a i n t e d w i t h z i n c - w h i t e . T h e f r o n t is f u r n i s h e d w i t h a p l a i n 
k n o b . T h e cove r i s o f glass , set i n t o a f r a m e t h r e e - f o u r t h s o f a n inch 
w i d e , t h r ee - e igh th s o f a n i n c h t h i c k , w i t h a o n e - f o u r t h - i n c h tongue 
f i t t i n g c lo se ly i n t o t h e space b e t w e e n t h e i n n e r l i n i n g a n d ou t e r box, 
w h i c h here serves as a g roove . T h i s a r r a n g e m e n t f u r n i s h e s a pe r f ec t l y 
t i g h t d r a w e r o f c o n v e n i e n t size, a n d n o t u n w i e l d l y f o r h a n d l i n g when 
s t u d y i n g t h e c o l l e c t i o n . 

T h e m a t e r i a l o f w h i c h these d r a w e r s are m a d e is C a l i f o r n i a r edwood , 
e x c e p t t h e cove r f r a m e , w h i c h i s m a h o g a n y . T h e cab ine t s c o n t a i n i n g 
these d r a w e r s are 36 i n c h e s h i g h , 40 inches w i d e , 2 1 in'ches deep ( a l l ' 
ou*tside measu remen t s ) , a n d a re c losed b y t w o paue led doors . Each 
c a b i n e t c o n t a i n s t w e n t y d r a w e r s i n t w o r o w s o f t en each, a n d the 
d r a w e r s s l ide , b y means o f a g r o o v e o u e i t h e r s ide, o n t o ha rd-wood 
tongues , a n d a re de s igned t o be i n t e r c h a n g e a b l e . * * * 

T h e b u l k o f t h e c o l l e c t i o n i s s t i l l c o n t a i n e d i n s m a l l f o l d i n g boxes 
w h i c h are a d m i r a b l y s u i t e d f o r c o n t a i n i n g a w o r k i n g c o l l e c t i o n , espe
c i a l l y o f those o rde r s c o m p r i s i n g s m a l l e r insec ts l i k e Co leop te ra , H y -
menop te ra , etc. These f o l d i n g boxes h a v e t h e g r e a t advan tage of 
b e i n g r e a d i l y r e - a r r anged u p o n she lves a n d o f b e i n g v e r y eas i ly used 
i n s t u d y . 

T h e f o l d i n g boxes finally a d o p t e d are o f w h i t e p i n e , she l l acked and 
v a r n i s h e d , t h e b o t t o m a n d t o p d o u b l e , a n d c ross -g ra ined t o prevent 
w a r p i n g . T h e y are 13 b y 8 £ iuches o u t s i d e measu remen t , t h e t o p and 
b o t t o m p r o j e c t i n g s l i g h t l y a t t h e f r o n t a n d sides. T h e i n s i d e measure
m e n t i s l l f b y 7. T h e sides, b a c k , a n d f r o n t a re five-sixteenths o f an 
i n c h - t h i c k , w i t h a m a c h i n e j o i n t , w h i c h i s n e a t a n d v e r y secure. The 
boxes are 2 f i nches i n o u t s i d e d e p t h , u n e q u a l l y d i v i d e d , t h e l o w e r por
t i o n 1£ inches o u t s i d e d e p t h , l i n e d i n s i d e w i t h a t h i n w h i t e w o o d s t r ipy 
p r o j e c t i n g t h r e e f o u r t h s o f a n i n c h a b o v e t h e r i m o f t h e ou t s ide box. 
O v e r t h i s p r o j e c t i n g l i n i n g t h e l i d c loses as t i g h t l y as p r a c t i c a b l e and 
is k e p t f r o m s p r i n g i n g b y h ooks a n d eyes. T h e b o t t o m i s c o r k - l i n e d and 
c o v e r e d w i t h a fine w h i t e g l a z e d pape r . % 

A l l t h e boxes a r e f u r n i s h e d w i t h nea t brass l a b e l h o l d e r s i n t o w h i c h : 
a c a r d c o n t a i n i n g a l i s t o f t h e c o n t e n t s c a n r e a d i l y be p l a c e d a n d re
m o v e d a t p l e a s u r e . T h i s g e n e r a l f o r m o f b o x has l o n g been used by 
us a n d b y o t h e r c o l l e c t o r s , a n d t h e c h i e f d e m e r i t w h i c h I h a v e en
d e a v o r e d t o o v e r c o m e b y t h e above d e t a i l s , i s t h e t e n d e n c y to , warp 
a n d c r a c k i n t h e t r y i n g s t e a m h e a t o f o u r G o v e r n m e n t b u i l d i n g s . 

ARRANGEMENT OF BIOLOGIC MATERIAL. 

The biologic material is, very much of it, alcoholic; for though many 
o f t h e i m m a t u r e s ta tes o f insec ts m a y be p r e s e r v e d b y d r y processes, ye t 
t h e b u l k m u s t needs be k e p t i n l i q u i d . W h e r e t h e m a t e r i a l i s i n d u p l i 
ca te i t i s w e l l , w h e n i t i s n o t t o o h e a v y o r c u m b e r s o m e , t o p l ace such 
b i o l o g i c m a t e r i a l w i t h t h e s y s t e m a t i c c o l l e c t i o n ; y e t e x p e r i e n c e has 
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taught t h a t i t i s w i s e r t o m a k e a separa te biologic collection, a n d t h i s 
i t is p roposed t o do . T h i s c o l l e c t i o n w i l l , i u f a c t , be a f e a t u r e o f t h e 
piluseum c o l l e c t i o n i u t h e f u t u r e . H e u c e i t was v e r y des i r ab le t o a d o p t 
some m e t h o d o f s e c u r i n g t h e v i a l s i n such a m a n n e r t h a t t h e y can eas i ly 
be moved f r o m one p lace t o ano the r , a n d f a s t ened i n t h e o r d i n a r y 
boxes a n d d r a w e r s e m p l o y e d f o r p i n n e d insects . T h e v i a l s i n use t o 
preserve such spec imens as m u s t be l e f t i u a l c o h o l o r o t h e r l i q u i d s are 

-.straight glass t u b e s o f v a r y i n g d i a m e t e r s a n d l e n g t h s w i t h r o u n d bot 
tom and smoo th , e v e n m o u t h . T h e s topp les i n use a re o f r u b b e r , w h i c h , 
when t i g h t l y p u t i n t o t h e v i a l , t h e a i r b e i n g n e a r l y a l l e x p e l l e d , k e e p 
the contents o f t h e v i a l i n t a c t a u d safe f o r yea r s . 

Various f o r m s o f b o t t l e s a re used i n m u s e u m s f o r t h e p r e s e r v a t i o n o f 
minute a lcohol ic m a t e r i a l . I h a v e t r i e d t h e flattened a n d t h e squa re a n d 
have s tudied v a r i o u s o t h e r f o r m s o f these v i a l s ; b u t I a m s a t i s f i e d t h a t 
those j u s t desc r ibed , w h i c h are i n use b y D r . H a g e n i n t h e C a m b r i d g e 
Museum, are, a l l t h i n g s cons ide red , t h e m o s t c o n v e n i e n t a n d econom
ical. A more d i f f i c u l t p r o b l e m t o so lve was a c o n v e u i e u t a n d sa t i s fac
tory method o f h o l d i n g these v i a l s a n d o f f a s t e n i n g t h e m i n t o d r a w e r s 
ircases h e l d a t a l l angles , f r o m p e r p e n d i c u l a r t o h o r i z o n t a l . M o s t a lco
holic collections are s i m p l y k e p t s t a n d i n g , e i t h e r i n t ubes w i t h b r o a d 
bases or i n tubes h e l d i n wooden o r o t h e r r ecep t ac l e s ; b u t f o r a b i o l o g i c 
collection o f insects s o m e t h i n g t h a t c o u l d be used i u c o n n e c t i o n w i t h 
the pinned specimens a n d t h a t c o u l d eas i ly be r e m o v e d , as a b o v e 
set fo r th , was des i r ab le . A f t e r t r y i n g m a n y d i f f e r e n t c o n t r i v a n c e s i 
dually prepared a b l o c k , w i t h M r . H a w l e y ' s assis tance, w h i c h answers 
every purpose o f s i m p l i c i t y , peatness , s e c u r i t y , a n d couven ience . I t i s , 
so far as I k n o w , u n i q u e , a n d w i l l be o f a d v a n t a g e f o r t h e same p u r p o s e 
toother museums. H e n c e I h a v e c o n c l u d e d i n t h i s r e p o r t t o g i v e a 
brief descr ipt ion o f i t . I t has been i n use n o w f o r t h e p a s t t h r e e yea r s , 
and has been o f g r e a t h e l p a n d s a t i s f a c t i o n i n t h e a r r a n g e m e n t a n d pres
t a t i o n o f t h e a l c o h o l i c spec imens . 
i ;The blocks are o b l o n g , o n e - f o u r t h o f a n i n c h t h i c k , t h e ends (c c, fig. 
66) beveled, t h e s ides e i t h e r b e v e l e d o r s t r a i g h t , t h e l a t t e r p r e f e r a b l e 
They vary i n l e n g t h a n d b r e a d t h , a c c o r d i n g t o t h e d i f f e r e n t sizes o f 
the vials, a n d a re p a i n t e d w h i t e . U p o n t h e u p p e r s ide o f these b l o c k s 
are fastened t w o c u r v e d c l a m p s o f m u s i c w i r e (b b), f o r m i n g a b o u t t w o -
thirds o f a comple t e c i r c l e . T h e f a s t e n i n g t o t h e b l o c k i s s i m p l e a u d 
secure. A b i t o f t h e w i r e o f p r o p e r l e n g t h is first d o u b l e d a n d t h e n , 
hy a special c o n t r i v a n c e , t h e t w o ends a re b e n t a r o u n d a m a n d r e l so as 
to form an i n s e r t i o n p o i n t o r l o o p . A b r a d - a w l is used t o m a k e a s l o t i n 
the block i n t o w h i c h t h i s l o o p i s f o r c e d (e, fig. 66, 5) , a d r o p o f w a r m 
water be ing first p u t i n t o t h e s l o t t o s o f t e n t h e w o o d , w h i c h swe l l s a n d 
©loses so firmly a r o u n d t h e w i r e t h a t cons ide rab le f o r ce i s r e q u i r e d t o 
pull i t out. F o u r p o i n t e d w i r e n a i l s (d d d d), set i n t o t h e b o t t o m so as 
^Pro jec t a b o u t o n e - f o u r t h i n c h , se rve t o h o l d t h e b l o c k t o t h e c o r k 
bottom o f t h e case o r d r a w e r i n w h i c h i t i s t o be p l a c e d . T h e m e t h o d 



o f use i s s i m p l e a n d r e a d i l y seen f r o m t h e a c c o m p a n y i n g figures, which 
represen t t h e b l o c k f r o m a l l s ides. 

T h e advan t ages o f t h i s sy s t em are t h e ease a n d s e c u r i t y w i t h wh ich 
t h e b l o c k can be p l a c e d i n t o o r r e m o v e d f r o m a b o x ; t h e ease w i t h w h i c h 
a v i a l can be s l i p p e d i n t o or r e m o v e d f r o m t h e w i r e c l a m p s ; t h e secur i ty 
w i t h w h i c h i t is h e l d , a n d t h e f a c t t h a t p r a c t i c a l l y no p a r t o f t h e con
t e n t s o f t h e v i a l is o b s c u r e d b y t h e h o l d e r — t h e w h o l e b e i n g v i s i b l e from" 
above . 

T h e beve led ends o f t h e b l o c k m a y be used f o r l a b e l i n g , o r pieces of 
c lean ca rd -boa rd c u t so as to p r o j e c t s o m e w h a t o u a l l sides m a y be used 
f o r t h i s pu rpose a n d w i l l be h e l d secure b y t h e p i n s be tween t h e block 
a n d t h e c o r k o f t h e d r a w e r s . 

u \* U 
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FIG. C6.—Vial-holder; 1, block, with vial beveled on all sides ; 2, do. beveled only on ends ; 3, block, 
end view; 5, do. section; 4, 6, do. side views; a, block; b, spring wire clamps; c, beveled ends of 
block; d, pointed wire nails; e, point of insertion of clamp (lettering on all figures corresponds.) 
After Kiley. 

NOTES ON L A N G U R I A . 

By F. H . C H I T T E N D E N . 

W h i l e on a c o l l e c t i n g t r i p d u r i n g J u n e o f l a s t y e a r I obse rved a speci
men o f t h a t handsome l i t t l e E r o t y l i d beet le , Languria niozardi L a t r . on a 
C o m p o s i t e p l a n t , t h e d a i s y flea-bane—Erigeron ramosus W a l t , (strigosus 
M u n i . ) — t h e s t e m o f w h i c h i t was e n g a g e d i n g n a w i n g , h a v i n g already 
c u t w i t h i t s m a n d i b l e s a f a i r - s i z e d h o l e p r e p a r a t o r y t o t h e depos i t i on of 
i t s eggs. I 

I n t h e accoun t o f t h e h a b i t s o f t h i s species p u b l i s h e d b y P r o f . J . H . 
C o m s t o c k i n t h e A n n u a l R e p o r t o f t h e U . S. D e p a r t m e n t o f A g r i c u l t u r e 
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for 1879 ( p . 199) i t i s s t a t e d t h a t " t h e a d u l t beet les b e g i n t o i ssue i n 
A u g u s t a n d o n c o n t i n u a l l y , m a k i n g t h e i r e x i t s u n t i l l a t e i n O c t o b e r . 
There i s p r o b a b l y o n l y one b r o o d i n a season, a u d t h e in sec t h i b e r u a t e s 
iu the bee t le s t a te . A n e x a m i n a t i o n o f m a n y s t a l k s ( c l ove r ) d u r i n g t h e 
winter f a i l e d t o s h o w t h e i n sec t i n a n y s tage o f g r o w t h . " 

W h e n r e a d i n g t h i s a c c o u n t I r e m e m b e r e d h a v i n g seen d u r i n g t h e 
* preceding s u m m e r a f e m a l e Languria mozardi o v i p o s i t i n g i u a c o m m o n 

species o f r a g w e e d ( A m b r o s i a trifida). A v i s i t i u t h e f o l l o w i n g N o v e m 
ber to t h e l o c a l i t y w h e r e t h i s o b s e r v a t i o n was made r e s u l t e d i n t h e dis

c o v e r y o f f a c t s t h a t t h r o w new l i g h t o n t h e h a b i t s o f these beet les . I n t h e 
,ragweed s tems w e r e f o u n d some h a l f dozen spec imens o f larvae, w h i c h , w i t h 
the a i d o f t h e d e s c r i p t i o n a u d figure g i v e n i n t h e a r t i c l e above r e f e r r e d 
to, I was e n a b l e d t o i d e n t i f y as b e l o n g i n g t o some species o f t h e genus . 
Of these larvae a l l b u t one a g r e e d w i t h t h e p u b l i s h e d d e s c r i p t i o n a u d 
were a f t e r w a r d f o u n d t o be L. mozardi. O n e spec imen , h o w e v e r , was 
larger t h a n t h e o t h e r s a n d d i f f e r e d i u o t h e r respects f r o m t h e desc r ip 
tion. T h i s spec imen t r a n s f o r m e d a n d p r o v e d t o be L. gracilis N e w m . 
The larvae d i d n o t a p p e a r t o be f e e d i n g o n t h e f r e s h w h i t e p i t h , b u t 
rather i n t h e d e a d a n d d i s c o l o r e d p i t h . T h e y h a v e a h a b i t o f f r e q u e n t l y 
doubling u p , a s s u m i n g a shape t h a t m a y be r e p r e s e n t e d b y a n i n t e r r o 

g a t i o n p o i n t : P o s s i b l y b y t h u s d o u b l i n g u p t h e y a re e n a b l e d t o 
crawl up a n d d o w n i n t h e n e a r l y h o l l o w s t ems i n w h i c h t h e y l i v e . P a r t 
of the larvae w e r e k e p t t i l l A p r i l o f t h e e n s u i u g yea r , p r o v i n g t h a t t h e y 
hibernate i n t h i s as w e l l as i n t h e a d u l t s t a t e . 

Can i t be s a i d o f these bee t les as o f Ce rambyc idse a n d a l l i e d f a m i l i e s 
that they are s i ng l e -b rooded o r d o u b l e - b r o o d e d ? A s is t h e case w i t h 
many o the r C l a v i c o r n s t h e y b r e e d t h e y e a r r o u n d a n d t h e r e does n o t 
appear to be a w e l l - d e f i n e d o r l i m i t e d n u m b e r o f b roods . 

I have f r e q u e n t l y o b s e r v e d these species i n J u n e a n d J u l y o u t h e 
stems o f a c o m m o n n e t t l e ( U r t i c a dioica), L. mozardi o c c u r r i n g i n g r ea t e r 
abundance, o f t e n in copula o r b u s i e d i n g n a w i n g holes i n t h e s tems. 

To r ecap i t u l a t e , L. mozardi is k n o w n t o b reed i n t h e s tems o f c love r , 
and specimens o f larvae i n d i s t i n g u i s h a b l e f r o m t h a t o f L. mozardi as 
described (I. c.) a re m e n t i o n e d b y P r o f . F . M . W e b s t e r ( R e p t . U . S. 
Dept. A g r . , 1886, p . 674) as i n f e s t i n g t h e s tems o f t i m o t h y . B o t h . 

pspecies b reed i n Ambrosia, a n d t h e i r occur rence u n d e r t h e c i r cums tances 
above r eco rded o n Urtica i s s u f f i c i e n t ev idence t h a t b o t h b r e e d i u t h e 
stems o f t h i s p l a n t as w e l l . T h e p r o b a b l e o v i p o s i t i o n o f mozardi i u 
Erigeron ramosus p o i n t s t o t h i s as a l i k e l y f o o d - p l a n t , a n d t h e occur
rence o f t h e same species o n t h e c o m m o n ox-eye d a i s y (Chrysanthemum), 
a near r e l a t i v e o f Erigeron, w o u l d l e a d t o t h e b e l i e f t h a t ano the r C o m 

posite p l a n t m i g h t be i n c l u d e d i n t h e l i s t . 
r- The h a b i t s o f t h e t w o species a re v e r y s i m i l a r , i f n o t i d e n t i c a l , a n d 
f u r t h e r i n v e s t i g a t i o n m a y s h o w t h a t t h e y b reed i u t h e s tems o f a s t i l l 
Igreater v a r i e t y o f p l a n t s . M y o b s e r v a t i o n s t e u d t o s h o w t h a t t h e y 

favor t h e Compos i tae . 
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SOME OF T H E B R E D P A R A S I T I C H Y M E N O P T E R A I N T H E N A . 

T I O N A L C O L L E C T I O N . 

It is our intention, as fast as tbe material in the National Museum 
co l l e c t i on can be r e -a r ranged , t o r e c o r d i n a series o f l i s t s i n cousecut ive 
n u m b e r s o f I N S E C T L I F E t h e hosts , dates , a n d loca l i t i e s o f those species 
o f P a r a s i t i c H y m e n o p t e r a w h i c h have been r e a r e d . N e w species are 
i n d i c a t e d i n M S names where p r e l i m i n a r y de sc r i p t i ons , w h i c h w e hope to 
r ev i se a n d p u b l i s h , h a v e been d r a w n u p . 

T h e advan tages o f such l i s t s t o w o r k i n g e n t o m o l o g i s t s are t o o obvious 
t o r e q u i r e e l a b o r a t i o n . 

Family BRACONID.31. 

Subfamily Braconinae. 

Parasites. Hosts. 

Bracon simplex Cress Cerambycid (unbred) under bark of Oak. 
Washington, D. C. 

Collected also at St. Louis, Mo., and in 
Texas. 

Bracon agrili Ashm Agrilus fulgens Lec. under bark of maple. 
Lafayette, Ind. , Apr i l 21 to May 4, 1887. 

Bracon pectinator ? Say Saperda vestita Say, on Elm ? Washington, 
D. C. 

Bracon arizonensis Ashm Andricus coxii Bass. Fort Grant, Ariz., 
March 28 to A p r i l 6, 1882. 

Bracon solidaginis Riley MS Gelechia gallcesolidaginis Riley. St. Louis, 
Mo., August, 1867. 

Bracon atriceps Riley MS Laverna sp.1 on Epilobium angwtifolium. 
Cadet, Mo., September 3,1886. 

Bracon cecidomyite Ashm Cecidomyiid gall on Mimulus glutinosus. 
Alameda, Cal., Jan. 9, 1886. 

Bracon uigripictus Riley MS Sannina exitiosa Say. Washington, D. C , 
May 10 and June 4, 1879. 

Dolba hylceus Drury. St. Louis, Mo., Octo
ber, 1870. 

Bracon sp. ? Plalynota flavedana Clem., on Clover. 
Washington, D. C , September 3, 1879. 

Bracon diastata; Ashm Diastata N . sp. mining leaves of corn, 
Jacksonville, Fla., June 28, 1886. 
Received also f rom La Fayette, Ind. 

Bracon gastroideae Ashm Gastroidea cyanea Mels. Columbus, Ohio, 
June 7, 1886. 

Bracon phycidis Riley MS - Phycis indiginella Zell . Oxford, Ind. , July 
9. 1886. 

Bracon pissodis Ashm Pissodes strobi Peck, on pine. Wellesley, 
Mass., August 19, 1886. 

Bracon n. sp Algeria exitiosa Say. Kirkwood, Mo., No
vember. 1872. 
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Parasites. „ , 
Hosts. 

Bracon xanthostio-m» f!r T> X- •,. 
° a o r -Botis penitalis on Lotus. St. Louis, Mo., 

September 15, 1875. 
Tortricid gal l on Goat weed. Woodburn, 

111., August 6, 1872. 
Gelechia beneficentella Murtf , from bolls ol 

Solanum carolinense. Washington, D. C , 
June 30 to July 4, 1886. 

Gelechia cercidos Murt f . Kirkwood, Mo. 
Collected also in Texas. 

Bracon n. sp Trypeta gibba Low. gall on Ambrosia. 
La Fayette, Ind., May 3, 1889. 

Bracon gracilariae Ashm Gracilaria desmodiella Chamb. Kirkwood, 
Mo., July 12, lciri6. 

Bracon bucculatricis Ashm Bucculatrix n. sp. on oak. Kirkwood, Mo., 
June 10, lt-86. 

Bracon xanthonotus Ashm Phalaenid pupa ou Orange. San Diego, 
Cal., December 18-20, 1876. 

Bracon n. sp Clisiocampa constricta Str. Sacramento, 
Cal., June 16 and 17, 1882. 

Bracon n. sp Proteoteras cesculana Riley. Kirkwood, Mo. 
Bracou californicus Riley MS Cecidomyiid gall on Baocharis pilularis. 

Alameda, Cal., February 19, 1886. 
Bracon cookii Ashm Leaf-miner on Basswood. Lansing, M i d i . 
Bracon notaticeps Ashm Tineidleaf-skeletonizeronOak. Washing

ton, D. C , September 30, 1880. 
Bracou gelechia; Ashm Gelechia sp. ? on Oak. Washington, D. C , 

October 5 and 6, 1880. 
Gelechia cinerella Murtf'. Kirkwood, Mo., 

1881. 
Bracou n. sp Gelechia roseosuffusella Clem. St. Louis, 

Mo., May, 1«72. 
Bracon anahjidis Ashm Analcis fragariw Riley. St. Louis, Mo., 

September, 1870. 
Bracon vernonisecola Ashm Dipteron in seeds of Vernonia. Kirkwood, 

Mo., September 14, 1881. 
Bracon vernoniae Ashm Platynota sentanaClem, and Endemis botrana 

Schiff. in seed capsules of Vernonia nove-
boracensis. Washington, D. C , May 15-
18, 1885, and St. Louis. Mo., Apr i l 2'4. 

Bracon junci Ashm Coleophoral on J uncus balticub. St. Louis, 
Mo., September 18, 1876. 

Bracon juncicola Ashm Coleophora cispilicella Walsingb. on J uncus 
balticus. St. Louis, Mo., September 11, 
1876. 

Bracon t r i f o l i i Ashm Coleophora sp. ? on white clover. Washing
ton, D. C , June 30, 1879. 

Bracon tortricicola Ashm - Tor t r ic id in seeds of Ambrosia trifida. K i rk 
wood, Mo., A p r i l 23, 1885. 

Bracon enurae Ashm Galls of Euura on Salix californica. Donor 
P. O., Placer Co , Cal., January, 23,1886. 

Bracon juglandis Ashm Tiueid ! larva in walnuts. Los Angeles, 
Cal. 

Bracon pomifoliellae Ashm Bucculatrix pomifoliella. St. Louis, Mo. 
25852—Nos . I t a n d 12 -2 



3 5 0 

Parasites. Hosts. 
Bracou n. sp Rhyssematus lineaiicollis Say on Asclepias 

corymbosa. La Fayette, Ind. , March 29, 
1889. 

Bracon n. sp . Smicronyx tychioides on Cuscuta arvensis. 
Washington, D. C , July 24, 1879. 

Subfamily Exothecinae. 

Bafchystomus n. sp Tortricid leaf-roller on Oak. Los Angeles, 
Cal. 

Rhysipolis orcbesia; Ashm Orchesia castanea Melsh. in woody fungus. 
Grand Ledge, Mich., July 24, 1881. 

Rhysipolisphoxopteridis Riley MS Phoxopteris nubeculana Clem, on Apple. 
Kirkwood, Mo., May 5, 1884. 

Subfamily Spathiinae. 

Spathius abdomiualis Riley MS Phlceosinus dentatus Say on Cedar. Sahna, 
Kans., May 23, 1885. 

Spathius sequoia? Ashm Coleopterous larva on Red Wood. Alameda, 
Cal. 

Subfamily Hecabolinae. 

Caenophanes prodoxi Riley Prodoxus decipiens Riley on Yucca. St.Louis, 
Mo. 

Caenophanes hemiptychi Riley MS Remiptychus punctatus Lee , iu Grape. 
Elizabeth, N . J., 1880. 

Caenophanes koebelei Riley MS Prodoxus cenescens Riley on Yucca. Los 
Angeles, Cal., June 5 to 9, 1886. 

Prodoxus u. sp. on Yucca whipplei. Los 
Angeles, Cal., January 6 to February 10, 
1887. 

Pionuba n . sp. on Yucca. Los Angeles, 
Cal., September 15, 1886. 

Prodoxus marginatus Riley on Twcca whip
plei. Los Angeles, Cal., May 22,1886. 

Caenophanes n. sp Laverna n. sp. gall-moth on Trichostomwm,' 
dichotoma. Georgiana, Fla., July 11,1882. 

Gelechia gallceastrella Kellicott on Aster as-
teroides. Bladensburgh, Md., July 5,1883. 

Subfamily Doryctinee. 

Doryctes mellipes Ashm Borer in rotten Cherry-wood. Kirkwood, 
Mo., A p r i l 27, 18e8. 

Subfamily Rhyssalinae. 

Rbyssalus atriceps Ashm Caccecia rosaceana Harr. on Apple. Wash
ington, D . C , Ju ly 1,1882, and August 
15,1886. 

Rbyssalus loxotaenia? Ashm Loxotaenia clemensiana Fernald on wheat. 
La Fayette, Ind . , June 3,1885. 
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Par**ites- Hosts. 
Rhyssalus n . sp Sarrothripa rewayana Dup. on willow. 

Washington, D. C , July 22, 1886. 
Rhyssalus selandria Ashm Erioeampa cerasi? Peck. Washington, D. 

C , July 5, 1879. 
Eyhssalus antispihe Ashm Autispila ampelopsiella Cham, on Grape. 

Kirkwood, Mo. 
Ehyssalus trilineatus Ashm Coleophora carycefoliella Chamb. on Hick

ory. Washington, D. C , May 5, 18«3. 
Rbyssalus oscinidis A hm Oscinis sp. ? ou Plantago major. Washing

ton, D. C , July 6 to 9, 1888. 
Ehyssalus californicus Ashm Gall of Holcaspis chrysolepsis Ashm. on Q. 

chrysolepis. Colfax, Cal., December 19, 
1885. 

Rbyssalus gallicola As'am Gall of Amphibolips trizonata Ashm. on Oak. 
Fort Grant, Ariz. , June 21 and 23, 1882. 

Gall of Compsodryoxenus brunneus Ashm. ou 
Oak. Fort Grant, Ariz. , A p r i l 27, 1882. 

Gall of Callirhytes vacciniifoliil Ashm. on 
Oak. Fort Grant, Ariz., A p r i l 21, 1882. 

Colastes microrhopalae Riley MS Microrhopala viltata Fab. on different spe
cies of Solidago. Washington, D. C , 
June 21, 1884. 

? Colastes Gossyparia ulmi Geoffr. Rye, N . Y., June 
23, 1884. 

Oncophanes mellens Ashm Microlepidopterous T larva on Oak. K i r k 
wood, Mo., August 24, 1884. 

Subfamily Rhogadinae. 

Heterogamus fumipennis Cr Sphinx drupiferarum f Abb. on Apple. St. 
Louis, Mo., May 10, 1868. 

Smerinthus juglandis. Abb. St. Louis, Mo., 
July 15, 1H73. 

Heterogamus texanrs Cr Ceratomia amyntor Hb. ? on Elm. Lansing, 
Mich., June 18, 18*7. 

Rhogas terminalis Cr Leacania unipuncta Haw. St. Louis, Mo., 
June 12,1876. 

Pwdisca n. sp. gall moth on Solidago lan-
ceolata. Washington. D. C. 

Nephelodes violans Guen. 
Rhogas n. sp Scopelosoma sidus ? Guen. Washington, D. 

C , June 17, 1884. 
Rhogas Isetus Cress Acronycta dactylina Grt. on Alder. Ottawa, 

Can., August 1888. 
Apparently same species found at West 

Cliff, Colo., collected also in Texas. 
Rhogas harrisina? Ashm Procris (Harrisina) americana Harr. Jack-

souville, Fla., October 9,1879, and Ki rk 
wood, Mo., October 18, 1881. 

Rhogas geometra; Ashm Geometrid larva. St. Louis, Mo. 
Bhogas bnrrns Cress Acronycta hasta Guen. on W i l d Cherry. 

St. Louis, Mo., July 16, 1872. 
Acronycta lobelia; Guen. on Oak. St. Louis, 

Mo., February 1, 1874. 
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Parasites. Hosts. 
Rhogas r i leyi Cress Acronycta oblinita S.-A. on "Willow. St. 

Louis, Mo., Apr i l , 1868, and La Fayette, 
Ind . 

Nephelodesviolans Guen. Ames, Iowa, June 
11,-1887. 

Rhogas platypterygis Ashm Platypteryx arcuata Walk, on Alnus serru-
lata. Washington, D . C , October 23, 
1883. 

Rhogas nolaphanse Ashm Nolophana malana Grt. St. Louis, Mo., 
November 3, 1870. 

Rhogas simillimus Ashm Geometrid on Pine. Holderness, N. H. , 
September 8, 1883. 

Rhogas desmiee Ashm Desmia maculalis? Westw. Cadet, Mo., 
June 17, 1886. 

Rhogas canadensis Cr Clostera inclusa Hb. Washington, D. C , 
September 12, 1882. 

Rhogas cerurse A s h m — Cerura sp. ? on Wil low. Napa County, Cali
fornia, August, 1887. 

Rhogas melleus Cr -. Aplodes subrifrontaria Pack, on Eupato-
rium. St. Louis, Mo., 1871. 

Eucrostis zelleraria Pack, on Chrysanthe
mum. St. Louis, Mo., October, 1871. 

Aplodes rubivora Riley on Ageratum, St. 
Louis, Mo., Apr i l 10,1881. 

Clostera americana Harr. St. Louis, Mo. 
Rhogas intermedins Cr Acronycta dactylina Gr. on Alnus incana. 

Holderness, N . H . , September 27 to Octo
ber 5,1883. 

Acronycta oblinita S.-A. Oxford, Ind., Au
gust 2, 1884. Washington, D. c'., Sep
tember 1, 1880. 

Acronycta sp. ? on Alder. New York, Sep
tember 25, 1883. 

Acronycta hastulifera A. and S. on Alder. 
Washington, D. C , June 21,1883. 

Acronycta americana Harr. on Maple, Kirk
wood, Mo., October 7,1877, and Lincoln, 
Nebr., November 4, 1889. 

Subfamily Cheloninee. 

Phanerotoma tibialis Hald Grapholitha caryana Fitch. Hickory-nuts. 
Kirkwood, Mo., A p r i l 5, 1873. 

Sphasropyx bicolor Cr Arc t i id ? Washington, D . C , July 8, 1878. 
Chelonus iridescens Cr Phycid on Aphyllon tuberosum. San Diego, 

Cal., June 27, 1887. 
Chelonus lavernse Ashm Laverna eloisella Clem. Kirkwood, Mo., 

1881. 
Laverna sp. on Epilobium angustifolium, 

Cadet, Mo., September 3,1886. 
Chelonus pallidus Ashm Gelechia absconditella Wa lk , on Polygonum 

Washington, D . C , May 2, 1884. 
Chelonus fissus Prov Lepid. ga l l on Ceanothus cureatus. Colton 

Cal., June 18, 1887. 
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p«rasites. 

Chelonus parvus Say Cecidomyia s.-strobiloides Walsh. Pahreah, 
Utah. 

-Chelonus nanus Prov Nematus gal l on Wi l low . Los Angeles, 
Cal. 

Subfamily Sigalphinae. 

Sigalphus cnrculionis Fitch Conotrachelus nenuphar Hbst. St. Louis, 
Mo., June 15 to July 21, 1870. 

Borer i n stalk of Ambrosia. St. Louis, Mo., 
May 4, 1873. 

Sigalpbus coptnri Riley MS Copturus longulus Lec. Washington, D. C. 
June 2, 1883. 

Sigalphus nigripes Riley MS Andricus coxii Bass. Fort Grant, Ariz. , 
Ju ly 27, 1883. 

Schizoprymnus texanus Cr Trypeta solidaginis F i tch on S. canadensis. 
Washington, D . C , May 20, 1880. 

Trypeta gal l on Solidago. Utah ? 1881. 

(To be continued.) 

A N T H R A X P A R A S I T I C O N C U T - W O R M S . 

•Four perfect bee-flies (family Bombyliidce) which correspond with the 
description o f Anthrax hypomelas M a c q . , h a v e been sen t us b y o u r I n d i 
ana agent, M r . F . M . W e b s t e r , a n d w e r e b r e d b y h i m l a s t s u m m e r f r o m 
the pupae o f a c u t - w o r m w h i c h p r o v e d t o b e t h a t o f Agrotis herilis. 
Prof. 0 . P . G i l l e t t e , o f t h e I o w a A g r i c u l t u r a l E x p e r i m e n t S t a t i o n , has 
also shown us one o f t h r e e spec imens o f Anthrax (scrobiculata L o e w ) 
bred by h i m t h e p a s t s u m m e r f r o m c u t - w o r m larvae, t h e species unde te r 
mined. M o r e r e c e n t l y M r . C o q u i l l e t t s en t us a n o t e f o r p u b l i c a t i o n , 
p v e r i n g a s i m i l a r e x p e r i e n c e , f r o m w h i c h w e m a y q u o t e t h e f o l l o w i n g : 

Mr. Edwin C. Van Dyke, of this city, who is an enthusiastic young collector of in
sects, informs me that on one occasion he placed a Lepidopterous chrysalis in a box 
byitself, and that when next examined this box contained a Dipterous pupae ; tbe 
Lepidopterous chrysalis was found to be entirely empty, and in one end of i t was a 
large opening out of which the Dipterous larva had evidently issued and afterward 
pupated. I n due time this pupa produced the perfect f ly , and this, together w i th 
its cast-off pupa-skin and the chrysalis-skin of its host, was kindly presented to me 
by Mr. Van Dyke. The chrysalis which i t infested closely resembled that of Taenio-
eampa rufula Grote, a Noctuid which is rather common in this locality. The f ly 
proves to be a specimen of Anthrax molitor Lcew, one of tbe commonest Bombyliids 
found in this State and scarcely distinguishable from the common Anthrax flava of 
Europe. The pupa very closely resembles that of Aphwbantus mus O. S., figured at 5, 
•"'a and 5b, Plate X V I , of the Second Report of the U. S. Entomological Commission. 
On either side of the last segment are three short teeth, and on the under side of the 
head are five black-tubercles, tbe anterior one being the largest, and the remaining 
four being disposed i n two transverse pairs, those comprising the last pair being con
tiguous at their bases. 



3 5 4 

T h o u g h these are e x t r e m e l y i n t e r e s t i n g occurrences , a n d show t h a t 
some species o f Anthrax m a y p r o v e o f bene f i t i n d e s t r o y i n g cu t -worms , 
t h e y are n o t w i t h o u t p recedent , as t h e g r o u p t o w h i c h t h e species belongs 
is , a c c o r d i n g t o Os t en Sacken , k n o w n to p r e y n o r m a l l y o n t h e pupae o f 
L e p i d o p t e r a , e spec ia l ly Noctuae. I n n u m b e r o f species t h i s g r o u p is 
a b o u t e q u a l l y represen ted i n E u r o p e a n d t h i s c o u n t r y , a n d w e find t h a t 
t h i s L e p i d o p t e r o u s p a r a s i t i s m , i n r e g a r d t o w h i c h b o t h Os t en Sacken 
a u d Sch ine r m a k e o n l y a gene ra l i zed s t a t emen t , was r eco rded b y Zet-
t e r s t e d t as e a r l y as 1842. M e i g e n i u 1820 s t a t e d t h a t n o t h i n g was 
k n o w n o f t h e e a r l y stages o f Anthrax; W e s t w o o d i n 1840, i u h i s I n t r o 
d u c t i o n , m e n t i o n s o n l y i t s H y m e n o p t e r o u s p a r a s i t i s m ; b u t Ze t t e r s t ed t 
i n the D i p t e r a Scandinavian, w r i t i n g i n 1842, s tates t h a t t h e eggs o f the 
first sec t ion o f t h e genus, w h i c h embraces t h e species w i t h hya l ine 
w i n g s a n d t h e t o m e n t u m u o t e n t i r e l y b l a c k (A.fiava M e i g . , A. circum-
data M e i g . , a n d A. cingulata M e i g . ) , a re d e p o s i t e d i n t h e larvae o f Lep i 
d o p t e r a . W a l k e r i n 1851 makes t h e same s t a t e m e n t i n t h e Insec ta B r i -
t a u n i c a , t h a t some o f t h e species are p a r a s i t i c i n L e p i d o p t e r o u s larvae. 
I n t h e second r e p o r t o f t h e U . S. E n t o m o l o g i c a l C o m m i s s i o n , p . 266, we 
h a v e r e f e r r e d t o Schiner ' s s t a t e m e n t (as q u o t e d b y Os t en Sacken) tha t 
t h e larvae o f t h e v e r y n e a r l y a l l i e d genus Argyramceba w e r e pa ra s i t i c i n 
L e p i d o p t e r o u s pupae, w h i c h f a c t has a lso been r e f e r r e d t o b y l a te Ger
m a n w r i t e r s (Entomologische Nachrichten, 18S5, p . 306) . O s t e n Sacken 
r e f e r s p a r t i c u l a r l y to t h i s p a r a s i t i s m o f Anthrax i n t h e ^ B i o l o g i a Cen-
t r a l i - A m e r i c a n a , p u b l i s h e d i n 1886, w h e r e h e s ta tes t h a t a c e r t a i n g roup 
o f t h e genus i s espec ia l ly p a r a s i t i c u p o n t h e Noctuae. G l o v e r i n his 
M S . No te s o n t h e D i p t e r a , a u d also i n A g r i c u l t u r a l R e p o r t f o r 1866, 
s tates t h a t " a n Anthrax has been b r ed f r o m t h e c h r y s a l i s o f a m o t h . " 
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M O U N T A I N S W A R M I N G OF V A N E S S A C A L I F O R N I A . 

By C. L. HOPKINS. 

£ Daring an ascent of Mount Shasta, made in August, 1889, a most 
[ i n t e r e s t i ng o c c u r r e n c e was n o t e d i n t h e flight o f count less m y r i a d s o f 

bu t te r f l ies (Vanessa californica) a t a u a l t i t u d e f a r above snow- l ine . 
I n o u r e a r l y m o r n i n g c l i m b o f A u g u s t 29, o f t h e above year , we h a d 

lef t o u r horses a t h a l f p a s t 4 o 'c lock , a t w h a t is k u o w n as " Hor se 
Camp," a t v e r y n e a r s n o w - l i n e , w h e r e t h e r e were m a n y s m a l l suow fields 
close a b o u t us. O u r p rogress was v e r y s l o w a u d t ed ious , b e i u g a l l o f 
the t i m e o v e r loose, s l i d i n g f r a g m e n t a r y r o c k s , o r t b e a l m o s t s m o o t h , 
hard-frozen s u r f a c e o f t h e i c y s n o w , a n d w h i c h l a t t e r d i d n o t s o f t e n t i l l 

' long a f t e r t h e s u n h a d s w u n g h i g h e n o u g h t o sh iue f u l l u p o u i t . Some 
l i t t l e t i m e a f t e r d a y - l i g h t , b u t l o u g be fo r e we c o u l d see t h e s u n , as he 
was h idden f r o m us b y t h e h i g h c res t o f a s h a r p r i d g e o u t h e s o u t h w e s t 
aspect o f t h e m o u u t a i n ( o u r ascen t b e i n g m a d e f r o m Sissous, wes t o f 
the m o u n t a i n ) , a f e w s igns o f i n s e c t l i f e w e r e seen i n t h e shape o f u suow-

' fleas," t w o o r t h r e e l a r g e - w i n g e d g ras shopper s , a u d , o c c a s i o n a l l y a t 
f i rs t , a b u t t e r f l y . T h e l a s t t w o w e r e s t i f f e n e d b y t b e c o l d as i f t h e y w e r e 
there f r o m t h e d a y p r e v i o u s . T h e l a t t e r i n sec t increased m u c h i u n u m 
bers as w e ascended, a u d were m a n y o f t h e m f o u n d i n a m o n g a n d u n d e r 
the loose s tones as w e l l as a f e w u p o n t h e m . 

A t pe rhaps h a l f pa s t 9 w e came t o a p o i n t u p o n w h i c h t h e s u n h a d 
long been s h i n i n g , a n d he re t h e y were flying i n t h e a i r , t he flight b e i n g 
in a sou theas te r ly d i r e c t u m . F r o m here t h e y seemed t o increase v e r y 
rapid ly i n n u m b e r s u p t h e r e m a i n d e r o f t h e ascent t o w e l l t o w a r d t h e 
summit. T h e l a t t e r was r e a c h e d a t 11.20 a. m . ; t h e t e m p e r a t u r e was 
noted a t 4 2 ° F a h . i n t h e o p e n a i r . W e r e m a i n e d here a b o u t a h a l f h o u r , 
then passed d o w n b y w a y o f t h e H o t S u l p h u r S p r i n g s , a u d t h e n o u t o n 
the sou the r ly f a c e o f t h e m o u n t a i n . W e a g a i n e n c o u n t e r e d o u r beau t i 
f u l f r i e n d s a t n o t f a r t h e r t h a n s i x o r e i g h t h u n d r e d f ee t be low the ex
treme peak , a n d n o w i n coun t l e s s n u m b e r s , tilling t h e a i r w i t h t h e i r 

| flashing w i n g s , a n d a l l p a s s i n g i n t h e same d i r e c t i o n as obse rved d u r . 
i ng t h e a s c e n t — t o w a r d s t h e southeas t . T h i s s t r a n g e s i g h t c o n t i n u e d 
unt i l we seemed t o pass be low t b e m . a t a n a l t i t u d e o f be tween 11,000 
and 12,000 f e e t . T h e f a c t o f i t s b e i n g a c o n t i n u o u s flight o f these i n 
sects across t h e m o u u t a i n i n one d i r e c t i o n d u r i n g t h e w a r m p a r t o f t h e 

"day—a p e r i o d o f n e a r l y five hour s—is beyond ques t ion . T h a t i t was i n 
progress one o r m o r e d a y s p r e v i o u s to t h a t u p o u w h i c h 1 obse rved i t is 
an easy d e d u c t i o n f r o m t h e f a c t o f t h e n u m b e r s o f t h e insects f o u n d 
among t h e r o c k s a n d s tones w h i l e y e t s t i f f e n e d b y t h e c o l d o f the n i g h t 
air. H o w m u c h l o n g e r i t m a y h a v e c o n t i n u e d I h a d no means o f 

k n o w i n g . 
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W h e r e t h e y c o u l d h a v e come f r o m , i n such v a s t n u m b e r s , a n d w h a t 
b r o u g h t t h e m t o such a h i g h a l t i t u d e , is o f course a m a t t e r o f p u r e 
specu l a t i on . 

I h a d no means o f p r e s e r v i n g spec imens o f these insects excep t t o 
place t h e m be tween t h e leaves o f a n o t e - b o o k ; i n t h i s w a y some were 
k e p t f o r i d e n t i f i c a t i o n . A g e n t l e m a n w h o m I m e t a f e w d a y s l a t e r pro
nounced t h e species t o be Vanessa milberti, b u t a f t e r p r e s e n t a t i o n o f 
the accoun t o f t h e f l i g h t , w i t h t h e specimens, be fo r e t h e B i o l o g i c a l Soci
e ty o f W a s h i n g t o n i t was d e t e r m i n e d f o r me b y M r . H o w a r d a*s Vanessa 
californica. 

M A R C H 1, 1890. 

NOTES ON A SPECIES OF NECROPHAGOUS DIPTERA. 

By F. M. WEBSTER. 

The extent to which the mortal part of man is preyed upon by worms 
a n d insects , a f t e r b e i n g cons igned t o i t s final r e s t i n g place , has, no doubt , 
been g r e a t l y e x a g g e r a t e d i n t h e p o p u l a r m i n d . Oases o f such are 
doub t l e s s e x c e p t i o n a l , t h e excep t ious b e i n g b y n o means c o m m o n . 

T h e g e n t l e m a n t o w h o m I a m i n d e b t e d f o r t h e spec imens a n d fac t s 
u p o n w h i c h t h i s n o t i c e i s based t e l l s me t h a t w i t h i n t h e l a s t five years, 
a u d a m o n g seven cases o f d i s i n t e r m e n t , t h i s i s t h e o n l y i n s t ance w h i c h 
has come u n d e r h i s no t i ce . O f these, f o u r o f t h e bodies h a d been b u r i e d 
n e a r l y t w o years o r over , a n d t h r e e h a d been b u r i e d a b o u t f o u r months . 
A s these d i s i n t e r m e n t s were a l l made i n c o n n e c t i o n w i t h l ega l inves t i 
ga t i ons o f m a t t e r s u s u a l l y o f a c r i m i n a l n a t u r e , e v e r y t h i n g a b o u t the 
g raves o r o n o r a b o u t t h e bodies was c a r e f u l l y n o t e d , a n d , the re fore , 
h a d a n y t h i n g o f t h e k i n d o c c u r r e d i n a n y o f t h e o t h e r s i x cases i t w o u l d 
mos t c e r t a i n l y have n o t escaped o b s e r v a t i o n . 

O n F e b r u a r y 1 o f t h e p re sen t yea r , D r . W . H . Pe te r s , p h y s i c i a n 
a n d a n a l y t i c a l chemis t , o f L a F a y e t t e , I n d . , p l a c e d i n m y h a n d s , f o r i n 
v e s t i g a t i o n , a s m a l l q u a n t i t y o f l i g h t - c o l o r e d s ed imen t , i n t e r m i x e d i n 
w h i c h were q u i t e a n u m b e r o f s m a l l f l i e s , l a t e r d e t e r m i n e d b y Professor 
R i l e y as b e l o n g i n g i n o r near t h e genus Gonicera, n u m e r o u s pupae a n d a 
s i ng l e l a r v a , t h e s e d i m e n t h a v i n g been p l a c e d t e m p o r a r i l y i n a v i a l o f 
wate r . These insects , i n t h e v a r i o u s s tages o f d e v e l o p m e n t , D r . Pe te r s 
s t a t ed h a d been o b t a i n e d b y h i m s e l f f r o m a corpse w h i c h he h a d exam
i n e d o n l y t w o d a y s be fo re . 

T h e b o d y was t h a t o f a male , G e r m a n - A m e r i c a n , age s i x t y - t w o years, 
h e i g h t a b o u t 5 f ee t 9 inches a n d w e i g h t a b o u t 165 p o u n d s . T h e d e a t h 
h a d been a v i o l e n t one, a n d h a d t a k e n p l ace o n J a n u a r y 3 1 , 1888, the 
b o d y b e i n g i n t e r r e d o n F e b r u a r y 2, t w o d a y s l a t e r . T h e t e m p e r a t u r e , 
a c c o r d i n g to a u t h e n t i c r ecords , d u r i n g t h e t i m e i n t e r v e n i n g be tween 
d e a t h a n d b u r i a l r a n g e d f r o m 2 8 ° t o 3 7 ° F a h . T h e cofl&n was o f w o o d 
a n d o f the best m o d e r n m a n u f a c t u r e , b e i n g p r a c t i c a l l y a i r - t i g h t w h e n 



3 5 7 

closed a n d t h e t o p f a s t e n e d d o w n , a n d encased i n a b o x o f p i n e . T h e 
grave was o f o r d i n a r y d e p t h , t h e s o i l i n w h i c h t h e b o x a n d i n c l o s e d 
coff in r e s t e d b e i n g t h e u p p e r s t r a t a o f b l u e c l a y — p r o v e r b i a l f o r i t s 
compactness. 

The b o d y was e x h u m e d o n J a n u a r y 29 ,1890 , t h e p i n e - b o x b e i n g l i t t l e 
decayed a n d t h e c o f f i n a p p a r e n t l y i n p e r f e c t c o n d i t i o n , b u t on r e m o v i n g 
the cover o f t h e l a t t e r , t h e b o d y , t h o u g h e x h i b i t i n g l i t t l e i n d i c a t i o n o f 
pu t r e f ac t i on , p r e s e n t e d a v e r y m u t i l a t e d appea rance w i t h e v e r y i n d i c a 
t ion t h a t t h e m i s s i n g p o r t i o n s h a d been a t t a c k e d a n d d e s t r o y e d b y some 
clement o t h e r t h a n n a t u r a l decay . 

The f r o n t w a l l s o f t h e a b d o m e n a n d t h o r a x were gone, e x c e p t s m a l l 
port ions o f t h e r i b s a n d s t e r n u m , w h i c h were so f r i a b l e as t o be eas i ly 
broken i n t h e fingers, t h e r i b s b e i n g r e a d i l y severed b y a p a i r o f o r d i 
nary surgeon 's scissors. T h e t h o r a c i c o r g a n s were gone , b u t t h e b a c k 
wal l o f t h e t h o r a x w a s o n l y s l i g h t l y i m p e r f e c t . T h e f r o n t w a l l o f 
stomach gone , b a c k w a l l p e r f e c t , as also was t h e l e f t k i d n e y a n d s p l e e n t 

l y i n g benea th , a n d also p o r t i o n s o f t h e i n t e s t i n e s . T h e l i v e r was u n -
at tacked b u t c o n v e r t e d i n t o ad ipocere , w h i l e t h e r i g h t k i d n e y was de
stroyed. T h e b a c k w a l l o f a b d o m e n w a s p e r f e c t l y p r e s e r v e d ; no t r a c e 
of decompos i t ion b e i n g v i s i b l e . T h e flesh f r o m t h e face h a d e n t i r e l y 
disappeared. A l l o f t h e t i ssues a f f e c t e d a p p e a r e d t o h a v e been c o n 
verted i n t o g r u m o u s , v i s c i d m a t t e r , o f s m a l l b u l k . 

A cons iderable n u m b e r o f t h e flies w e r e o b s e r v e d b y t h e d o c t o r m o v 
ing abou t o v e r t h e corpse , a n d l i v i n g larvae were n o t i c e d i n t h e flesh, 
while t h e w h o l e e x p o s e d s u r f a c e o f t h e b o d y w a s q u i t e t h i c k l y c o v e r e d 
wi th pupae, g i v i n g i t t h e appea rance o f g r a i n s o f w h e a t h a v i n g been 
strewn over i t . A n a l y s i s o f t h a t p o r t i o n o f t h e a b d o m i n a l c o n t e n t s 
which w o u l d h a v e i n c l u d e d t h e c o n t e n t s o f t h e s t o m a c h r e v e a l e d 
arsenic i n s m a l l q u a n t i t i e s , as d i d a lso t h e l i v e r . 

T h a t t h e larvae o f these flies m i g h t subs i s t u p o n t h e flesh o f bod ie s 
k i l l ed b y arseuic i s b y n o means s u r p r i s i n g , as t h e y are, doub t l e s s , v e r y 
tenacious o f l i f e ; y e t i t w i l l be o b s e r v e d t h a t t h e bes t p r e s e r v e d por 
tions o f t h e b o d y a n d o r g a n s w e r e those w h i c h w o u l d be t h e m o s t 
l ike ly t o come i n c o n t a c t w i t h t h e p o i s o n c o n t a i n e d i n t h e s t o m a c h . 
This, howeve r , m u s t n o t be t a k e n as p r o o f t h a t t h e larvae c o u l d n o t 
have subs i s t ed u p o n s l i g h t l y po i soned flesh, b u t t h e f o l l o w i n g s ta te
ment f o u n d i n W o o d m a n a n d T i d y ' s " Forensic Medicine and Toxicology," 
p. 303, cop i ed f r o m " Lancet," A u g u s t 23, 1856, p . 2 3 1 , r equ i r e s con
siderable v e r i f i c a t i o n b e f o r e i t c a n be a c c e p t e d : 

A carinas case is recorded, where about one hundred and fifty pheasants were 
poisoned f rom eating the maggots generated in some animals destroyed by a strych 
nia vermin-killer. 

These flies, b o t h sexes o f w h i c h were secured, were e n t i r e l y n e w t o 
me, n o t h a v i n g b e f o r e o b s e r v e d a n y t h i n g l i k e t h e m , a n d w h i l e t h e pres
ence o f a r s e n i c i n t h e s t o m a c h d i d n o t r e n d e r t h e presence o f these 
ghou l i sh f eas t e r s m o r e s u r p r i s i n g , s t i l l , I was a n d a m y e t u n a b l e t o 
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a c c o u n t f o r t h e i r occurrence i u t h e c o f f i n , as obse rved b y D r . Pe te rs . 
T h a t a d u l t s o r larvae c o u l d have m a d e t h e i r w a y t o t h e b o d y t h r o u g h 
b o x a n d c o f f i n , a f t e r b u r i a l , seems i n c r e d i b l e ; w h i l e t h a t , w i t h t h e tem
p e r a t u r e b u t l i t t l e above t h e f r e e z i n g p o i n t , f l i e s s h o u l d h a v e been at
t r a c t e d to t h e corpse, w h i l e the l a t t e r was a w a i t i n g i n t e r m e n t , a u d 
e i t he r depos i t ed the r eggs u p o n i t , before b u r i a l , o r h a v e been con
v e y e d w i t h i n t h e c o f f i n t o t h e g r a v e a n d the re b e g a n r e p r o d u c t i o n , ap
pears a t f i r s t t h o u g h t a l m o s t e q u a l l y imposs ib l e . T h e f a c t t h a t t h e man 
h a d d i e d s u d d e n l y , i n the m i d s t o f good h e a l t h , w o u l d r a t h e r i m p l y the 
e a r l y appearance a n d r a p i d progress o f d e c o m p o s i t i o n a n d , t h e r e b y 
l ead to t h e in fe rence t h a t t h e odors a r i s i n g f r o m t h e b o d y w o u l d become 
m o r e g e n e r a l l y d i f f u s e d t h r o u g h o u t t h e house w h e r e t h i s b o d y was 
b e i n g k e p t , a n d t h u s a t t r a c t a n y f l ies w h i c h m i g h t be p resen t i n or 
a b o u t t h e b u i l d i n g . O n t h e o t h e r h a n d t h e c o n d i t i o n o f t h e remains 
o n d i s i n t e r m e n t , t o g e t h e r w i t h t h e w e l l - k n o w n p r e s e r v a t i v e effects o f ar
senic, p o i n t d i r e c t l y t h e o t h e r w a y , a n d t o t h i s f e a t u r e we m u s t also a d d 
t h e absence o f t h e odors c o n t i n g e n t t o t h e s i c k - r o o m , w h a t e v e r t he i r 
i n f l u e n c e m i g h t be i n a t t r a c t i n g t h e flies. F u r t h e r m o r e , t h e r o o m i n 
w h i c h t h e b o d y reposed was n o t hea ted , b u t t h e t e m p e r a t u r e k e p t as 
n e a r l y as poss ib le co equa l w i t h t h a t e x i s t i n g ou t s ide , v i z , 2 8 ° t o 3 7 ° 
F a h . , t he s ing le d o o r c o m m u n i c a t i n g w i t h o t h e r p a r t s o f t h e house 
b e i n g k e p t c losed as c o n t i n u o u s l y as c i r cums tances w o u l d p e r m i t . The 
b u i l d i n g is o f b r i c k , a n d i n t h e case o f t h i s p a r t i c u l a r r o o m t h r e e o f the 
f o u r w a l l s a re ou t s ide w a l l s . 

These de t a i l s are g i v e n t h u s m i n u t e l y because i f these flies i n h a b i t 
o u r d w e l l i n g s d u r i n g t h e w i n t e r m o n t h s , f u t u r e s tud i e s s h o u l d demon
s t r a t e t h e f a c t . Bes ides , D r . R i l e y sugges t s t o me t h a t as Conicera 
atra i s s a id b y Sch ine r t o b reed i n decayed rad i shes i n E u r o p e , the 
p resen t species m i g h t h a v e t h u s o r i g i n a t e d a n d been a t t h e t i m e inhab
i t i n g t h e ce l l a r o f t h i s house a n d d r a w n t h e r e f r o m b y t h e odors, o f the 
corpse. I n t h i s case, I a m assured t h a t t h e c e l l a r c o n t a i n e d n o vegeta
bles excep t pota toes , w h i c h were n o t d e c a y i n g , a n d t h a t t h e ce l l a r i t s e l f 
was i n a c l e a n l y a n d d r y c o n d i t i o n , a n d n o p o r t i o n o f i t was beneath 
t h e r o o m c o n t a i n i n g t h e r ema ins , b u t u n d e r a n a j o i n i n g a p a r t m e n t , a n d 
t h a t a l l o f t h e floors were w i t h o u t holes o r c r a c k s . A l s o , t h a t com
m u n i c a t i o n w i t h t h i s ce l l a r was b y a s t a i r w a y l e a d i n g f r o m a sma l l 
r o o m , a d j o i n i n g t h e one o p e n i n g i n t o t h e a p a r t m e n t c o n t a i n i n g the 
b o d y , t h e d o o r o f t h i s c e l l a r - w a y b e i n g k e p t c losed e x c e p t o n occasion 
o f t h e b y no f r e q u e n t v i s i t s t o t h e ce l l a r i t s e l f . H o w e v e r , w h i l e these 
fac t s appea r t o c o n s i d e r a b l y obscure t h e t h e o r y sugges t ed b y Pro fesso r 
R i l e y , I confess m y i n a b i l i t y t o rep lace i t w i t h a m o r e p l a u s i b l e one, 
a n d t h e r e f o r e p resen t i t as a s u b s t i t u t e u n t i l some one can , i n t h e f u t u r e , 
t h r o w a d d i t i o n a l l i g h t u p o n t h e p r o b l e m . 

M A R C H 15, 1890. 
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A D D I T I O N A L N O T E O N SPIDER-EGG P A R A S I T E S . 

By L. O. HOWARD. 

BM us AMERICANUS.—The publication of my description of this species 
on page 270 o f t h e l a s t n u m b e r o f I N S E C T L I F E , has g i v e n me t h e pleas
ure o f a c a r d f r o m M r . J . H . E m e r t o n , w h o i n f o r m e d me t h a t I w o u l d f i n d 
this species a m o n g some m a t e r i a l sen t t o t h e D e p a r t m e n t b y h i m some 
months ago, a n d search has r e v e a l e d t h a t he i s c o r r e c t . A n u m b e r o f 
female spec imens h a v e been f o u n d i u a v i a l l a b e l e d i n M r . E m e r t o n ' s 
h a n d w r i t i n g , " P a r a s i t e s o n sp ide r ' s eggs i n o r a n g e cocoon, c o l l e c t e d 
1871." 

I n re ference t o t h i s same species, M r . W . H a g u e H a r r i n g t o n has 
wr i t t en t o P r o f e s s o r E i l e y as f o l l o w s : 

With reference to the description and excellent figure of Basus americanus i n the last 
number (p. 270) of INSECT L I F E , may I mention tbat Provancher has described a spe
cies of this genus (Additions et Corrections a la Faune Hymenopterologique de la 
Province de Quebec, p. 209, 25 Juue, 1887) as a Cbalcid, under the name Trichasius 
clavatus. After characterizing the new genus formed to receive i t , he gives tbe fo l 
lowing (translated) brief description : " Length, .05 inch. Of a uniform reddish 
brown wi th the legs yellow. Theanteuual club black. Thorax densely punctured, 
met a thorax rugose. Legs pale yellow, the last jo iu t of the tarsus brown. Abdomen 
browner, polished bnt not metallic. Ottawa. Harrington." Evidently Mr. Howard 
has not recognized f rom its position and description the insect described by Provan
cher. He would hardly look for a Bceus among the Chalcididse. The type, which is 
in my possession, seems to differ from B. americanus i n being darker and i n having 
the legs pale. I have not verified the measurement, which would make i t about 
twice the size. 

I a m g r e a t l y o b l i g e d t o M r . H a r r i n g t o n , f o r t h i s no te a n d c o m p a r i s o n 
of Abbe" P r o v a n c h e r ' s d e s c r i p t i o n w i t h spec imens co l l ec t ed near W a s h 
ing ton b y M r . P e r g a n d e s h o w s t h a t t h e y a re i d e n t i c a l . P r o v a n c h e r ' s 
species s h o u l d be k n o w n i n f u t u r e as Bceus clavatus ( P r o v . ) . 

A C O L O I D E S S A I T I D I S . — M r . F . M . W e b s t e r has j u s t sent i n t w e l v e 
specimens o f t h e f e m a l e o f t h i s species w h i c h he b r e d f r o m a sp ide r egg-
sac f o u n d u n d e r t h e b a r k o f a l o g a t O x f o r d , I n d . , i n O c t o b e r , 1884. 
This i n d i c a t e s t h a t t h e species i s q u i t e wide-spread , as t h e spec imens 
f r o m w h i c h t h e species was n a m e d w e r e r ea red b y M r . B r u n e r i n Ne

braska. 
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P R E P A R A T O R Y STAGES OF S Y N T O M E I D A E P I L A I S W a l k e r A N D 
SCEPSIS E D W A R D S I I Grote. 

By HARRISON G. DYAR, Buffalo, N. Y. 

SYNTOMEIDA EPILAIS Walk. 

Egg.—Hemispherical, the base flat, minutely punctured. Color, shiny pale yel
low. Diameter l m m . La id i n a mass, nearly touching on the under side of the 
leaf. 

First larval stage.—Head brownish, paler down central suture and triangular plate; 
eyes black; mouth dark brown. Wid th of head, . 5 m m . Body pale yellowish white 
w i t h black spots, arranged much as the warts of tbe Arctiinse, each bearing one or 
more black hairs. Cervical spot brownish, and this as well as the anal plate has a 
row of small black spots. Feet, a l l blackish. Length, 2 m m . As the stage proceeds, 
the body becomes pale orange yellow. 

Second larval stage.—Head pale yellowish brown, eyes and mouth dark. Width , 
8 m m . Body, yellowish; spots black, as in mature larva, bearing th in tuf ts of black 
hairs, those at the extremities being tbe longest. • Feet, black. Length about 4 m m . 

Third larval stage.—Head reddish orange; mouth dark. W i d t h l . l m m . Body red
dish orange wi th black spots bearing pencils of hair as i n the last stage, but the hair 
is only . 4 m m long. Length of larva about b m m . 

Fourth larval stage.—Head orange red; mouth dark. W i d t h 1 .5 m m body as i n last 
stage, but the subdorsal and other black marks, not bearing hairs, are absent. Length 
15 m m . 

Fifth larval stage.—Mature larva. Head round, orange red, paler above the mouth. 
Palpi whi t i sh ; eyes and jaws dark brown; a few hairs. Wid th of head 2 m m . Body, 
orange red w i t h round, elevated, shiny black spots as follows: (1) i n subdorsal space, 
anteriorly on joints 5 to 12 inclusive; (2) subdorsal row ; (3) superstigmatal row; 
(4) stigmatal row of small spots each posterior to a spiracle; (5) and (6) are subven-
t r a l rows, the lower consisting of large long spots above the base of each leg, while 
joints 2, 3, and 4 have only one subventral row. Cervical spot and anal plate have a 
row of small black spots. The subdorsal and stigmatal rows on joints 3 and 4, the 
superstigmatal on joints 5 to 11, and the subdorsal on joints 12 and 13 bear each a 
long ( 1 0 m m ) pencil of fine black hair. The others have a th in t u f t of short hair. 
Black marks occur i n the subdorsal space joining over the dorsum on the middle seg
ments, situated posteriorly. Another row of spots in stigmatal space also posteriorly, 
and a fainter row in the subventral space, the latter i n some examples nearly forming 
a band. Thoracic feet black, abdominal, black outwardly. Spiracles small and black. 
Length of larva about 30 r a m . Diameter of body 4 m m . 

Cocoon.—Composed of silk and the larval hairs and constructed in some inclosed 
place. I t is th in and weak. 

Pupa.—Depressed behind the thorax; very sl ightly flat below ; abdominal seg
ments without motion and cremaster absent. Color dark orange w i t h black streaks, 
as follows: A spot on the head; two on the collar; two irregular angulated lines on 
the thorax; lines on cases of anterior legs and antennae cases ; two large and three 
or four small streaks on the wing-cases; abdominal segments have a transverse band 
on each of irregular width, some of them, especially at the anterior and posterior 
segments, interrupted. Length, 17 m r a - Wid th , 5 .5 m m . 

Food-plant.—Oleander, Nerium odorum. Larvae f rom Dade County, Fla., on the 
ocean side of Lake Worth . 
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SCEPSIS E D W A R D S I I Grote. 

E99 — Probably hemispherical, the base flat; smooth. Diameter, .7mm. The color 
could not be ascertained, as the egg had hatched and the shell had been nearly de-
voured by the l i t t l e larva. 

First larval stage—Read shiny pale straw color, the eyes brown. Wid th , . 4 m m . 
Body, semitransparent wh i t i sh ; warts arranged as in the mature larva, small aud 
blackish, w i t h scanty, but rather long black aud white hairs. Length, 2 .5 r a m . 

Second larval stage.—Head shiny l ight yellow. Width , . 5 m m . Body whitish, dorsal 
band purplish obsolete anteriorly, in some examples interrupted by orange spots 
posteriorly. Warts whitisb, some of those on the dorsum black. Hair s t i l l rather 
acanty. Length of larva, 4 m m . 

Third larval stage.—Read shiny pale yellow, eyes black, mouth whit ish. Wid th , 
.7™. The body varies somewhat i n its markings, but the design is as fol lows: Body 
whitish, a broad dark wine-red dorsal stripe, interrupted by orange spots on joints 
4 and 18, the two upper rows of warts on joints 3, 5, 8, 11, and 13 black, the rest 
whjtish; a white subdorsal line. The hairs are long, white, and black. Length of 
larva, S""11. 

Fourth larval stage.—Head pale yellow, the triangular plate and mouth wh i t e ; 
eyes black; wid th , . 9 m m . Body pale yellowish white w i t h a white subdorsal line. 
Joints 3,5,8,11, and 13 are black in the subdorsal space as are the warts. The other 
segments are tinged w i t h orange, especially joints 4 and 12. 

Ftf1h larval stage.—Head yellowish orange, triangular .plate, mouth, and palpi 
2 white, the former bordered above by a deep black shade, more or less extensive. Eyes 

black; wid th of head, 1.2m m. Body as before; length, I 0 m m . 
Sixth larval stage.—Head as i n the matnre la rva ; wid th , 1.6m m. Body very pale 

yellow, w i th a narrow interrupted white stigmatal, rather broad yellowish white sub-
.dorsal, and broad black dorsal band, the latter dilated on joints 3,5,8,11, and 13 to 
inclose and cover the two upper rows of warts, nearly interrupted on joints 4 aud 12 
by a large orange patch, and on joints 6,7,9, and 10 bisecting a fainter orange patch. 
Hair white, but largely black f rom the black warts. Length of larva, about 1 4 m m . 
The pencils of brown hair found on the mature larva on jo in t 5 are present i n some 
examples, chough small. 

Seventh larval stage.—As i n the previous stage, bat the pencils on jo in t 5 are more 
prominent and the transverse band on jo in t 4, found in the mature larva, is present, 
being yellowish tinged w i t h orange. Wid th of head, 2 .2 r a m . Length of larva, 20 r a m . 

Eighth larval stage.—Mature larva. Head, brownish red ; triangular plate, mouth 
and palpi white, the former bordered above by a broad black band. Jaws and eyes 
black. Width of head, 3™™. Cervical spot, blackish, bisected. The warts are 
arranged as fol lows: On jo in t 2, which is much contracted, are two small warts at the 
spiracle; on joints 5 to 12 is a row of warts in the subdorsal space, situated aute-
riorly; a subdorsal row; a superstigmatal r o w ; a substigmatal row; two subven
tral rows on joints 5 to 12, the upper small; only one row on joints 3 and 4. Joint 
13 has the upper warts reduced in number and has a row of small ones on the anal 
plate. Body d i r ty whit ish, a blackish shade on the dorsum, wi th subdorsal, and 
traces of stigmatal, yellowish white band; above the former, on joints 5 to 10 and 
on 12, is a fa in t orange patch, the brightest being on jo in t 12. Posteriorly on jo in t 
4, across the subdorsal space, is a pinkish white band wi th a dark border anteriorly, 
and on jo in t 5, f rom the warts in the subdorsal space (first row) grow two l i t t l e pen
cils of brownish red-pluined hairs. Sometimes similar but much smaller pencils appear 
from the subdorsal warts (second row) of jo in t 12. The warts a l l bear yellowish, 
bristly hairs, some of which overhang the head. Legs concolorous w i t h the body, 
the claspers of the abdominal tipped wi th brown. Length of larva, 3 0 m m . 

Cocoon.—Spun on any flat surface without covering. I t is made of silk and the 
larval hairs which are laid more roughly at the point at which the imago w i l l emerge. „ 
The whole of the under side is fastened to the supporting surface. 
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Pupa.—Cylindrical, flattened a l i t t l e i n front, the dorsum very slightly depressed 
behind the thorax. Abdominal segments without motion. Body punctured and wing 
cases creased, but slightly. Cremaster covered by a bundle of short hooks and sur
rounded by similar books on the last segment, which also extend up the dorsum in 
l i t t l e transverse rows. Color, red brown. Length, 1 4 m m . 

Throughout the larva is subject to considerable variation. The duration of each 
stage was three days, except the last two, which were longer. Pupa, 14 days. 

Food-plant.—The rubber tree, Ficus pedunculata. Larva from Dade County, Fla. 

T H E T U L I P T R E E L E A F G A L L F L Y . 

Diplosis liriodendri O. S. 

I n t h e Garden & Forest f o r D e c e m b e r 18, 1889, M r . J . G . J a c k aga in 
pub l i shes a good accoun t o f a n in sec t w i t h w h i c h we have l o n g been 
f a m i l i a r a n d a b o u t w h i c h w e have h a d notes f o r a l o n g t i m e i n t h e note
books o f t h e D i v i s i o n w h i c h h a v e n o t seen t h e l i g h t o f p r i n t . 

O n e o f t h e ea r l i es t ob jec t s o f e n t o m o l o g i c a l i n t e r e s t w h i c h m e t our 
eye w h e n we first came to W a s h i n g t o n was a t u l i p t ree , t h e leaves o f 
w h i c h w e r e b a d l y i n f e s t e d b y t h i s species a u d w h i c h s t o o d unde r t h e 
w i n d o w o f t h e D i v i s i o n o f E n t o m o l o g y . A t t e m p t s were m a d e b y P r o f . 
C o m s t o c k t o r ea r t h e a d u l t e a r l y i u t h e s u m m e r o f 1879, b u t he d i d n o t 
succeed u u t i l w i t h a l a t e r b r o o d t h e same season. I n O c t o b e r , 1879, how
ever , severa l a d u l t s r e p r e s e n t i n g b o t h sexes were r ea red , a n d descr ip
t i o n s o f these, as w e l l as o f t h e e a r l y s tages, h a v e s iuce r e m a i n e d un
p u b l i s h e d i n t h e notes o f t h e D i v i s i o n . 

M r . J a c k , as appears f r o m h i s a r t i c l e , has r e c e n t l y r e a r e d t h e same 
insec t a r o u n d B o s t o n , a n d is t h e first t o r e c o r d t h e appearance o f the 
a d u l t . O s t e n Sacken , i n 1862, d e s c r i b e d t h e g a l l a n d t h e l a r v a , b u t d i d 
n o t r ea r t h e fly. T h e appearance o f t h e g a l l s i s w e l l de sc r ibed by the 
l a t t e r a u t h o r i u t h e f o l l o w i n g w o r d s : 

Brown spots wi th a yellow or greenish aureole on the leaves of the Tulip tree 
(Liriodendron tulipifera). These spots, about two-tenths or three-tenths of an inch 
in diameter, indicate the presence inside of the leaf of a leaf mining larva of Cecido
myia. * * * 

T h e e f fec t o f t h e b lo t ches a t B o s t o n i s d e s c r i b e d b y M r . J a c k a n d 
cor responds w e l l w i t h t h e r e su l t s o f t h e w o r k o f t h e in sec t as seen a t 
W a s h i n g t o n : 

Many people who have always counted upon their Tul ip trees as belonging to one 
of the few species free from serious insect attacks, have, by midsummer, been dis
gusted to find the leaves filled w i th large, brown, and yellow blotches. I n some in
stances the foliage, by the end of August, has become so brown and twisted from the 
effect of numerous spots in every leaf that i t has had the appearance of having been 
scorched by fire, and many of the leaves having thus become dead aud dry f a l l to the 
ground. 

E a c h o f these spots b e f o r e m a t u r i t y c o n t a i n s a s i n g l e o r a n g e colored 
m a g g o t w h i c h issues, w h e n f u l l - g r o w n , , t h r o u g h a s l i t a t t h e edge o f the 

& under s ide o f the b l o t c h a n d f a l l s t o t h e g r o u n d t o t r a n s f o r m . 
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M r . J a c k finds t h r e e o r more a n n u a l g e n e r a t i o n s a t B o s t o n , t h e final* 
larvae d r o p p i n g t o t h e g r o u n d i n Sep tember a n d h i b e r n a t i n g as pupae. 

O u r no tes i n d i c a t e t h a t t h e r e are also t h r e e b r o o d s a t W a s h i n g t o n a n d , 
a l t h o u g h w e h a v e r e a r e d t h e a d u l t s i n O c t o b e r , we su rmise t h a t t h e spe
cies n o r m a l l y h i b e r n a t e s i n t h e l a r v a o r p u p a s t a t e u n d e r g r o u n d . 

The figure o f t h e a d u l t a c c o m p a n y i n g M r . J ack ' s a r t i c l e is f a u l t y i u 
? regard t o t h e t h i r d v e i n o f t h e w i n g a n d i n t h e absence o f t h e cross v e i n . 

The f e m a l e antennae a re also 14 - jo iu t ed i n s t e a d o f " a p p a r e n t l y 13-
jo in t ed . " f l i s i m p l i e d c r i t i c i s m o f L o e w , h o w e v e r , t o t h e e f f ec t t h a t t h e 
male antennae are 14 j o i n t e d i n s t e a d o f 2 6 - j o i n t e d , is p r o b a b l y c o r r e c t , 
as i n t h e antennae o f e v e r y ma le D i p l o s i s , w i t h w h i c h we a re f a m i l i a r , 
the t r u e d i v i s i o n i s a t e v e r y o t h e r b u l b i n s t e a d o f a t e v e r y b u l b . 

The r e m e d y o f l a t e f a l l o r e a r l y s p r i n g p l o w i n g a n d r o l l i u g s u g g e s t e d 
by M r . J a c k w i l l p r o b a b l y g r e a t l y r educe t h e n u m b e r s o f t h e pest . 

A N E X P E R I M E N T W I T H C O C C I N E L L I D 2E I N T H E C O N S E R V A T O R Y . 

By F. M. WEBSTER. 
r 

The e x t e n t t o w h i c h t h e v a r i o u s species o f Aphididce a n d Coccidce en 
ter i n t o t h e f o o d o f t h i s f a m i l y o f beet les has l e d t o t b e s u g g e s t i o n t h a t 
they m i g h t be u t i l i z e d i n k e e p i n g some o f o u r g r e e n h o u s e pests i n s u b -

• ject iou, a t leas t d u r i n g t h e w i n t e r season. A s u o t h i n g d e f i n i t e ap
peared t o h a v e been d o n e i u t h i s d i r e c t i o u , some e x p e r i m e n t s were be
gan d u r i n g t h e f a l l o f 1889, w i t h a v i e w o f l e a r n i n g w h e t h e r o r n o t t h e 
colonization o f these beet les , i n conse rva to r i e s , c o u l d be m a d e o f p r a c t i 
cal benef i t t o t h e f l o r i s t , a n d , pe rhaps , t o t h e m a r k e t g a r d e n e r also. 

Tbe p rospec t o f r e a l i z i n g a n y v e r y e n t h u s i a s t i c e x p e c t a t i o n s w a s 
somewhat d a m p e n e d a t t h e s t a r t f r o m t h e f a c t t h a t t h e t e r m s " Scale, ' 7 

" M e a l y b u g , " a n d " G r e e n f l y " are f a r f r o m b e i n g spec i f i c t e r m s , a n d 
might each a p p l y t o a u i n d e f i u i t e n u m b e r o f species, w h i l e c o n s i d e r a b l e 
evidence has a c c u m u l a t e d i n t h i s a n d o t h e r c o u n t r i e s , g o i u g to show 
that the seve ra l species o f Cocc inc l l idae are n o t i n d i s c r i m i n a t e feeders , 
bat conf ine t h e i r a t t e n t i o n each t o some p a r t i c u l a r species, or , a t mos t , 
include b u t a s m a l l n u m b e r o n t h e i r " b i l l o f f a r e . " T h e r e f o r e , t h e re
sults o b t a i n e d b y e x p e r i m e n t a t i o n w i t h oue species m i g h t n o t h o l d g o o d 
wi th ano the r , a n d , i n d e e d , i t m i g h t be t h a t , i n case one species o f bee t l e 
proved e f f e c t i v e as a g a i n s t i t s p a r t i c u l a r f a v o r i t e a m o n g t h e A p h i d s , 
several species m i g h t be r e q u i r e d to w o r k o u t b e n e f i c i a l r e su l t s . F r o m 
this i t w i l l be r e a d i l y o b s e r v e d t h a t t h e e x p e r i m e n t is one w h i c h can 
not be c a r r i e d o u t i n a s i n g l e yea r , o r i n a s ing le l o c a l i t y , f o r t h e reason 
that t h e species o f Coccinel l idae are no t e q u a l l y d i s t r i b u t e d o r y e a r l y 

equally a b u n d a n t . 
P a r t l y because o f i t s g r e a t a b u n d a n c e , a u d p a r t l y because i t h a d been 

observed f e e d i n g u p o n severa l species o f A p h i d e s , a m o u g t h e m one i u -
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t e s t i n g t h e rose, Coccinella 9-notata H o s t . , was more p a r t i c u l a r l y selected 
f o r t h e pu rpose o f c a r r y i n g o u t one p o r t i o n o f t h e e x p e r i m e n t , o t h e r 
•species b e i n g i n c l u d e d i n s m a l l e r n u m b e r s o n l y . 

T h e e x p e r i m e n t b e g a n J u l y 26, b y t r a n s f e r r i n g fifty a d u l t s o f C. 9-
notata f r o m t h e fields to t h e c o n s e r v a t o r y . Sep t embe r 2 i t h e r e were 
a d d e d t o these s i x t y - t w o , a n d t w o days l a t e r fifty-six o thers . These las t 
i n c l u d e d also a v e r y f e w Megilla maculata, Hippodamia convergens a n d IT. 
13 punctata. O c t o b e r 1 , t h i r t y - f o u r m o r e w e r e p l aced as t h e o the r s h a d 
been, these b e i n g n e a r l y a l l 9-notata, a u d were m a t i n g a t t h e t i m e . O n 
O c t o b e r 15, m a n y y o u n g larvae w e r e obse rved r u n n i n g a b o u t ove r the 
p o t t e d p l a n t s , b u t despi te these t h e A p h i d e s inc reased so r a p i d l y t h a t 
i t became necessary to f u m i g a t e w i t h tobacco smoke t o p r o t e c t the 
p l a n t s , a n d a v e r y l i g h t f u m i g a t i o n was a p p l i e d . A l t h o u g h the smoke. 
•did n o t appear t o a f f e c t t h e larvae, t h e y c o n t i n u e d t o decrease i n n u m 
bers, t h o u g h o n l y a v e r y f e w seemed t o r each m a t u r i t y , a s ing le adu l t , 
H. convergens, b e i n g t h e o n l y ev idence t h a t a n y o f t h e larvae h a d de
v e l o p e d . A t presen t w r i t i n g , M a r c h 15, o f t h e t w o h u n d r e d a n d t w o 
i n d i v i d u a l s p l aced i n t h e c o n s e r v a t o r y , t h e r e r e m a i n s n o t a t race , e i ther 
o f themse lves o r o f t h e i r p r o g e n y , w h i l e " g r e e n fly" has abounded , as 
u sua l . 

F o r t h e o t h e r p o r t i o n o f t h i s c o l o n i z i n g e x p e r i m e n t Chilocorus bivul-
werus M u l s . was selected. A coup le o f w h i t e sp ruce t rees Abies alba, 
on t h e campus o f P u r d u e U n i v e r s i t y , became t h i c k l y i n f e s t e d b y Myti-
iaspis pinifoliad* w h i c h , as is u s u a l i n such cases, a t t r a c t e d m y r i a d s o f 
t h e L a d y b e e t l e . 

O n O c t o b e r 22, severa l h u n d r e d o f these beet les w e r e t r a n s f e r r e d f r o m 
t h e spruce t o a n o t h e r c o m p a r t m e n t o f t h e same c o n s e r v a t o r y , devo ted 
e x c l u s i v e l y t o t r o p i c a l a n d s u b t r o p i c a l p l a n t s , f e r n s , etc. , u p o u w h i c h were 
l a r g e n u m b e r s o f Goccidm. F o r a f e w weeks a f t e r b e i n g l i b e r a t e d an 
occas iona l bee t le w o u l d be obse rved , w h i l e d e a d ones g r a d u a l l y became 
m o r e n u m e r o u s u n t i l no l i v i n g beet les c o u l d be f o u n d . O u t s i d e , how
ever , t h e y were p re sen t a b o u t t h e spruces i n g r e a t n u m b e r s o n w a r m 
•sunny days , a n d c o n t i u u e d to r e m a i n u p t o d a t e o f w r i t i n g . N o t a l i v 
i n g i n d i v i d u a l has been o b s e r v e d i n t h e c o n s e r v a t o r y f o r t h r e e months , 
y e t t h e " S c a l e " a n d " M e a l y b u g " h a v e i n n o w i s e d i m i n i s h e d i n num
bers . T h i s c o m p a r t m e n t has n o t been f u m i g a t e d , n o r has a n y t h i n g 
been a p p l i e d t o t h e p l a n t s w h i c h c o u l d i n a n y w a y a f f e c t t h e L a d y -
beetles, a n d t h e r e f o r e b o t h f ea tu r e s o f t h e e x p e r i m e n t m u s t be set d o w n 
as y i e l d i n g i n f o r m a t i o n d e c i d e d l y adve r se t o t h e c o l o n i z a t i o n o f e i the r 
o f these species o f Coccinel l idae i n o u r conse rva to r i e s . 

*I may perhaps he pardoned for stepping aside from the tenor of this notice in 
order to record the fact of this scale being attacked by the Insidious Plant-bug, 
Triphleps insidiosus, and which I several times detected w i t h its beak thrus t into the 
body of the female Mytilaspis. 
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A N O R T H A M E R I C A N A X I M A A N D I T S H A B I T S . 

By L. O. HOWARD. 

In the Transactions of the Entomological Society of London for 1862 
(p. 373) M r . W a l k e r d e s c r i b e d a n a n o m a l o u s genus o f Cha lc id idae u n d e r 
the name o f Axima, f r o m spec imens c o l l e c t e d b y M r . B a t e s , a t St . 
Paul , B r a z i l , t h e sole species r e c e i v i n g t h e n a m e Axima spinifrons. 
W a l k e r r ecogn ized i n t h i s genus a f f i u i t i e s w i t h t h e Chalc id inae , E u r y -
tominae, a n d Euchar inae , a n d also w i t h c e r t a i n e x o t i c gene ra w h i c h 
connect t h e P t e roma l inae w i t h t h e Oleonyminae . 

FIG. 68.—Axima zabriskiei—Female, from above—enlarged (original). 

In July, 1884, Cameron, in the Biologia Gentrali-Americana, erected 
upon th i s genus t h e s u b f a m i l y Aximince a n d a d d e d t h e C e n t r a l A m e r i 
can genus Hontalia. H e r e c o g n i z e d i t s r e l a t i o n s h i p s w i t h t h e C h a l -
cidinae a n d E u r y t o m i n a e . Hontalia, h o w e v e r , d i f f e r s f r o m Axima i n i t s 
thickened a n d t o o t h e d h i n d f e m o r a a n d i n t h e s t r o n g l y e x s e r t e d o v i 
positor, a n d C a m e r o n has m a d e a s l i p i n g i v i n g as a s u b f a m i l y charac
ter " pos t e r io r f e m o r a t h i c k e n e d , m i n u t e l y t o o t h e d , " w h i c h , h o w e v e r 
well i t app l i e s t o Hontalia, is n o t a p p l i c a b l e t o Axima. 

M r . A s h m e a d , i n t h e P r o c e e d i n g s o f t h e E n t o m o l o g i c a l S o c i e t y o f 
Wash ing ton , V o l . I , p . 219, m e n t i o n s t h e occur rence o f a f o r m c lose ly 
allied t o Axima a m o n g some S o u t h A m e r i c a n Chalc id idae co l l ec ted 
p r inc ipa l ly a l o n g t h e A m a z o n b y M r . H e r b e r t S m i t h , a n d w h i c h , as a 
I r ans i t ion f o r m , c o n v i n c e d h i m t h a t Axima r e a l l y be longs t o t h e Eury

tominae. 
I h a d p r e v i o u s l y r e a c h e d a n e a r l y s i m i l a r c o n c l u s i o n f r o m e x a m i n a 

tion o f t h e t r u e species o f Axima, d e s c r i b e d i n t h i s paper , a n d also f r o m 
two t r a n s i t i o n f o r m s i n t h e c o l l e c t i o n o f t h e N a t i o n a l M u s e u m , t h e one 

2 5 8 5 2 — N o s . 1 1 a n d 12 3 
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co l l ec t ed b y B r a n n e r & K o e b e l e , a t B e n i t o , p r o v i n c e o f P e r n a m b u e o , 
B r a z i l , i n F e b r u a r y , 1883, the o t h e r o c c u r r i n g i n t h e B e l f r a g e c o l l e c t i o n 
f r o m Texas . O n e o f t h e p r i n c i p a l reasons f o r a r r i v i n g a t t h i s conc lus iou 
is t h e d i s t i n c t i v e l y E u r y t o m a - l i k e antennas o f t h e male , as s h o w n i n 
figure 69. W a l k e r d i d n o t k n o w t h e ma le o f h i s species. W i t h o u t an 
e x a m i n a t i o n o f t h e t y p e s o f Hontalia, h o w e v e r , i t w i l l be p r e m a t u r e to 
c o n d e m n t h e s u b f a m i l y Axiniinae. 

FIG. 69.—Axima zabriskiei.—Female, side view—enlarged (original). 

To the Rev. J. L. Zabriskie, formerly of Nyack, N. Y, (now of Flat-
b u s h , L . I . ) , is due t h e c r e d i t f o r first a s c e r t a i n i n g t h e h a b i t s o f t h i s 
anomalous g r o u p o f C h a l c i d i d s , a l t h o u g h t h e genus h a d been f o u n d i n 
N o r t h A m e r i c a be fo re he r e a r e d i t , as I r e c o g n i z e d i n 1887 specimens 
i n t h e c o l l e c t i o n o f t h e C a m b r i d g e M u s e u m . These w e r e l abe l l ed , ap
p a r e n t l y i u t h e h a n d w r i t i n g o f M r . H . G . H u b b a r d , w h o l e f t C a m b r i d g e 
i n 1874, " Larvae f o u n d i n b u r r o w s o f s m a l l b l u e bee, F r e s h P o n d , Mass." 
I also fiud i n m y notes o n some o f t h e C h a l c i d s i n t h e C o r n e l l U n i 
v e r s i t y c o l l e c t i o n , w h i c h I made i n 1887, t h e f o l l o w i n g e n t r y : 

Axima sp. and Ichneumon sp. ex. Ceratina dupla1? Larva of Axima has six or more 
strong dorsal tubercles and head of pupa is strongly tuberculate. 

M r . Z a b r i s k i e o n t h r e e occasions r e a r e d q u i t e a l a r g e series o f the 
species a b o u t t o be d e s c r i b e d f r o m nests o f Ceratina dupla, a n d there 
can be b u t s l i g h t d o u b t t h a t Axima i s a p r i m a r y p a r a s i t e o f t h i s l i t t l e 
bee a n d p r o b a b l y o f a l l i e d species. M r . Z a b r i s k i e first r e a r e d i t i n J u l y , 
1878, f r o m uests o f t h e C e r a t i n a , i n s tems o f c u l t i v a t e d B l a c k R a s p b e r r y , 
a t N e w B a l t i m o r e , G r e e n C o u n t y , N . Y . , a n d a g a i n i n A p r i l . 1883, a n d 
A p r i l , 1884, f r o m nests o f t h e same bee, i n s tems o f S u m a c h (Rhus typhina), 
a t N y a c k , N . Y . H e r e a r e d i n a l l t w e n t y - f i v e f e m a l e s a n d t e n males . I 
b r i e f l y m e n t i o n e d t h i s f a c t o n p a g e 540 o f V o l u m e I I o f t h e S t a n d a r d 
N a t u r a l H i s t o r y , b u t i t has n o t e l sewhere been r e c o r d e d . E l e v e n speci
mens were sent b y M r . Z a b r i s k i e t o P r o f e s s o r R i l e y , a n d f r o m t h e m t h e 
a c c o m p a n y i n g figures a n d d e s c r i p t i o n s h a v e been m a d e . 

A x i m a zabr i sk ie i n. sp. 
Female.—Length 6 m m . Expanse, 7 m m . Head and thorax coarsely and densely punc

tate and w i t h fa int whit ish p i le ; lateral ocelli just behind ridge extending from one 
frontal lateral projection to the other; median ocellus just anterior to this ridge, 
making the ocellar triangle very obtuse and i n two different planes; inetanotum 
rugose, w i t h a few irregular longitudinal carinas; pronotum w i t h a fa in t median 
tubercle. Petiole of abdomen as long as inetanotum, very finely shagreened and 
i. 
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irregularly aud f a in t ly cariuate. Abdomeu smooth, shiny, w i t h patches of fine pubes
cence ; a rounded patch on sides of four th segment, and fifth and sixth segments al
most entirely covered. Fimbria of the metanotal callus quite long and white, and a 
row of rather long soft white hairs on outer margin of bind coxae. General color black, 
wi th rather indefinite ferruginous markings ; a l l over the thorax the black is so in
definitely blended w i t h ferrugiuous as to make i t impossible to define color areas; the 
ferruginous is more marked, however, on the sides of the pronotum and mesoscutum; 
antennas black, scape reddish at base ; a l l coxae black and punctate ; a l l trochanters 
dark honey yellow; a l l femora and tibiae black i n middle, dark honey yellow at t ips; 
all tarsi honey yellow; abdomen ferruginous at base below. Wings narrow, short, 
reaching when closed only to middle of fifth abdominal segment, perfectly hyaline, 
veins very dark brown. 

FIG. 70.—Axima zabriskiei.—Hale, side view—enlarged (original.) 

Male.—Diners only in the antennae and in the shape of the abdomen, as shown in 
the figure. The f ronta l projections and the median projection of the pronotum are 
sharper and more pronounced than in the female. 

Described from four female and three male specimens from Rev. J. 
L . Z a b r i s k i e , N y a c k , N . Y . , r e a r e d f r o m nests o f Ceratina dupla. 

E X T R A C T S F R O M CORRESPONDENCE. 

The Scale Question in Florida. 

Some time ago a gentleman from Riverside went to Florida for the purpose of ex
amining the orange groves and nurseries i n that State to ascertain their condition in 
regard to being infested w i t h scale insects, and a short time ago he informed me that 
there was scarcely a single orange grove in Florida over two years old that is not 
infested w i t h Mytilaspis citricola. He further stated that many of the orange groves 
there were as badly injured by this scale as any orange grove in California has been 
injured by Aspidiotus auranlii. He also stated that next to M. citricola, Mytilaspis 
gloverii is the next most common species, and next to this is Ceroplastes floridensis. 

• Yesterday a nurseryman,who is engaged in growing orange trees in Florida and ship
ping them into this State, called upon me, and informed me that in Florida Mytilaspis 
citricola is harmless; that he has never known i t to injure orange trees, during his ten 
years residence i n that State, and that i t can not live in Southern California even i f 
imported here. I would l ike very much to learn from you to what extent M. citricola 
injures orange trees i n Florida. I t is the commonest species that I receive for iden
tification on trees coming from Florida, and our citrus growers are very anxious to 
learn to what extent i t is injurious. I would also be glad to learn to what extent the 
Six-spotted Mite, which you recently described as the Tetranychus 6-maculatus, injures 
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orange trees i n Florida. I found i t on leaves of orange trees said to have been im
ported from Florida, but have never found i t on trees growing here. I t may interest 
you to know that the Vedalias have survived the winter, unprotected, out of doors. 
There are at least two places i n this ci ty where they are found at the present time. 
Occasionally a few Iceryas are found, but usually in very small numbers, and as the 
Vedalias have proved to be able to take care of themselves during the winter season, 
i t is very probable that they w i l l remain w i t h us so long as any Iceryas are to be 
found.—[D. W. Coquillett, Los Angeles, Cal., Apr i l 8, 1890. 

EEPLY.—Yours of the 8th has come to hand. You have been misinformed as to the 
state of affairs in Florida. Some sections of that State are naturally more badly 
damaged by the species of Mytilaspis than others, and the Florida Wax-scale is, in 
my experience, not an especially injurious insect to citrus frui ts . The relative im
portance of the Florida scale-insects is wel l set forth by Hubbard, and you can learn 
his opinion by consulting bis work. My own experience, i n a broad way, from personal 
observation, maybe summarized thus: The three most injurious species in Florida are: 
M. citricola, M. gloverii, and Parlaioria pergandei. None of these insects are as in ju
rious i n Florida as either Icerya or the California Red-scale, or the San Jose" Scale. 
They are more widely spread throughout the State and do not concentrate so in ju
riously i n given localities. The Florida scales are also more amenable to treatment 
than the three species mentioned in California. A t one time there was considerable 
alarm from the attacks of citricola, and a great many groves have been seriously 
damaged by i t , but the most progressive growers at the present time do not fear i t . 
Men who are ignorant of or f a i l to apply the best remedies s t i l l suffer. What t ru th 
is there i n the rumor that citricola has become established i n California ? I send you 
inclosed some galleys from my forthcoming report for 1889, which w i l l give you the 
latest information as to the damage done by the 6-spotted mite. I am very glad to 
learn that Vedalia so well survived the winter out of doors.—[April 16,1890.] 

A Palm leaf Scale in Trinidad. 

I inclose a piece of palm-leaf of Prilohardia fibifera, which is very badly infested by 
a scale insect of the genus Mytilaspis, so far as I am able to make out. The palms 
were obtained f rom the botanic gardens i n Trinidad, and this insect is only to be 
found on the species mentioned, while the remainder were absolutely free of them, 
though they suffered from other pests. 

Can you give me any information about the Mytilaspis ? Unfortunately I have not 
been able to investigate the life-history of the insect, as the palms are growing in a 
garden which I can visit only now and then.—[A. Ernst, Caracas, Venezuela, South 
America, March 9, 1890. 

REPLY.—The remarkable Coccid which you send me w i t h your favor of the 9th in 
stant, has only lately been described and figured as a new genus and species, Ischnas-
pis filiformis, by J . W. Douglas, i n the Entomologist's Monthly Magazine, vol . X X I V , 1887, 
p. 21. Douglas found i t in the conservatories of the Royal Botanic Society, of Lon
don, on the leaves of various palms (Strychnos myriatica) and other plants. Wi th in 
the last year or so I find this species under the same conditions i n the greenhouses 
of the U . S. Department of Agriculture at Washington, where i t does much damage.— 
[March 22, 1890. J 

The Cigarette Beetle. 

My friend, Professor Gill, told me at the Cosmos Club that he had spoken to you 
about some " t royka" cigarettes that I got at the club, the paper of which had been 
pierced by a beetle. He told me you said i t was the " Death-watch," and gave a 
lat in name, which I d id not completely catch, as several people were ta lk ing at the 
same time. To-day I found the inclosed beetle among some of the cigarettes as I was 

^breaking them up. Professor Gi l l has some of the punctured cigarettes that I gave 
turn; the rest have been destroyed. I inclose the beetle i n a v i a l , and a piece of the 
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punctured cigarette paper w i t h i t , and I herewith send the same to you, as the animal 
may have some interest for your investigation. I do not want i t again.—[A. A. 
Hoehling, M . D . , TJ. S. Naval Hospital, Washington, D. C , A p r i l 11, 1890. 

R E P L Y . I have your favor of the 11th instant and the accompanying specimen of a 
beetle which you found in cigarettes. This is Lasioderma serricorne Fabricius, popu
larly known as "tobacco beetle," one of the cosmopolitan insects, and known to 
infest not only dried tobacco leaves but also a l l sorts of drugs and spices. I t is not 
identical w i t h the so-called "death-watch" (Anobium pertinax), but belongs to the 
same family . I t s life-history has often been treated of by various authors but pre
sents no features of especial interest. I t is referred to in INSECT L I F E , I , No 12 pp 
378-9.—[April 14, 1890.] ' 

A Curious Case. 

I send you by mail, in a little wooden pen box, marked with my initials, a small 
black insect for identification. This bug was found i n a clothing store here, and had 
died after cut t ing through a pair of heavy woolen pantaloons, making eight holes 
about the size of a buck-shot. I t does not seem to be l ike the moth which usually 
cuts woolens.—[Thos. C. Harris, curator State museum, Raleigh, N . C , March 27, 
1890. 

REPLY.—The specimen which accompanies your letter is a wood-boring beetle 
(Buprestis striata), and i t is probable that i t issued from some of the wood-work 
within the store, and i n endeavoring to make its escape cut through the clothing. 
The emergence of wood-boring beetles from furniture, which i n some cases has been 
used for years, has been frequently reported. The larva? in these instances were in 
the wood before i t was used i n manufacturing the articles of furniture.—[March 31, 
18J0.] 

Benef ic ia l Beetles infes ted w i t h Mi t e s . 

By to-day's mail I send you a beetle which, with others, has been in a neighbor's 
cold frame, a l l of which he says have been covered w i t h the minute ones. Are the 
small ones the same species, or are they parasites? I f parasites, they are f u l l y able 
to take care of the large ones; he did not say whether the large ones were destruc
tive to his plants. The sleet of last week ki l led most of the Aphides that were 
hibernating on the rose bushes, some of which were l i teral ly covered from the ground 
to the very top. They d id immense damage in this county (Camden, N . J.) to melons 
and encumbers, as wel l as attacking currants and cherry and apple trees.—[I. W. 
Nicholson, Camden, N . J., March 13, 1890. 

REPLY.—Yours of the 13th, w i t h specimens, duly received. The beetle is one of 
the ground beetles of predatory habits known as Harpalus faunus, and the small 
creatures upon its back belong to a species of parasitic mite known as Uropoda 
americana. This same species is a common parasite of the Colorado Pot ato-Beetle, 
and was first figured and described by me in ninth Report on the Insects of Missouri, 
page 41.—[March 14, 1890.] 

Flea Beet le I n j u r y t o Strawberr ies . 

I send you by same mail box containing specimens of small beetles which appeared 
here yesterday. The first I heard of them was in the western part of the county, on 
Tuesday. They appeared on my strawberries i n thousands. You can judge of their 
numbers when I t e l l you that a l l sent were taken by holding the box under one leaf 
and shutting the cover down on i t , and I expect you w i l l find at least twenty-five or 
thirty in the box, and they are numerous a l l over the patch. A l l the berry fields in 
this neighborhood are infested. I have seen them also on weeds of different species 
and on peach trees. I have tried tobacco dust, wood ashes, and lime dusted over the 
plants, but these remedies only drive them off for a short time. W i l l you please in-
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form me i f you know the beetle, and i f so, how destructive i t is and how long i t stays. 
I t feeds on the leaves from the upper side, eating off a l l the green part of the leaf and 
leaving only the skeleton. The beetles are of a very bright shiny dark-green color, 
and fly about i n clouds when disturbed. I am afraid they w i l l destroy a l l the straw
berries, and then I fear for our melons and beans. Please let me hear your opinion 
of the insect, and i f you need more specimens or any further information as to its 
ravages, I shall be only too glad to give you the results of any thing I can learn of 
its habits. No one who has seen i t here has ever seen i t before.—[W. E. Hudson, 
P. O. box 58, Orlando, Fla., March 27, 1890. 

REPLY.—The beetle you send is Haltica ignita I l l iger. We would recommend dust
ing w i t h air-slaked lime. I t is difficult to treat on plants l ike the strawberry, on 
account of risk to f r u i t from the ordinary insecticides.—[ March, 1890. J 

Lecanium hesperidum. 

In one of your letters, dated May 19, 1887, you incidentally mention that "it has 
been discovered recently that the male of L. hesperidum is often associated wi th the 
female scale, an undeveloped, wingless creature." As the Lecanium viride' of the 
coffee is considered to be very closely allied to the former species, I have thought 
that the males may perhaps be found i n the same situation. I t would assist me 
greatly i n my search i f you could give me any further description of the recently dis
covered male of L. hesperidum. Does the male insect differ much in appearance from 
the female ? What ai e their relative sizes ? Does the male undergo any pupal stage, 
as i n the other species of Lecanium ? Is i t active, and provided w i t h a mouth ? 
This pest is s t i l l i n activity in'legion, although i t appears to be slightly decreasing 
in intensity. 

I must thank you again for your extremely interesting periodical INSECT L I F E , which 
continues to be f u l l of useful information upon a l l subjects connected wi th economic 
entomology.—[E. Ernest Green, Eton, Punduloya, Ceylon, India, February 15, 1890. 

REPLY.—Your favor of February 15 came duly to hand. The male of Lecanium 
hesperidum was discovered by Monsieur R. Moniez,#vho published a description thereof 
and an account of its development i n the Comptes Bendus des Stances de VAcademie 
Frangaise, February 14, 1887, page 449. Various longer and shorter abstracts of this 
article have been published in several periodicals, e. g. in the Entomologist's Monthly 
Magazine, Volume X X I V , 1887, pages 25 to 27, which is probably accessible to you; 
but I am not aware that any independent investigations on the subject have been 
made or published subsequent to Moniez's original discovery. The f u l l y developed 
male is excessively small, wi th no trace of eyes or wings, but provided w i t h antennas, 
legs, and w i t h a short and broad penis. M . Moniez observed three stages of the male: 
I n the first, the body has no appendages whatever, and no visible segmentation; in 
the second, which represents the pupa stage, the body has a distinct segmentation 
and contains f u l l y developed spermatozoids and testicles; the t h i r d stage is that de
scribed above. I n no stage has the male been found outside of the body of the parent, 
and copulation must, therefore, take place w i th in the body of the parent female. I 
have had no opportunity so far to confirm Mr. Moniez's statements by personal obser
vation, but i n past years I have bred the winged males of several of our species of 
Lecanium.—[March 24, 1890.] 

Flies in an exhumed Corpse. 

I mail you to-day a species of Diptera in its various stages of development. This 
matter is of peculiar interest, as the material was taken from the corpse of a man who 
died two years ago ( in midwinter of 1888), and was buried after the usual manner. 
A few days ago the body was exhumed, the coffin opened, and the f ront part of the 
chest and abdomen were found to have been completely eaten away, the mass of flesh 
and slime being alive w i t h these flies and their larvae. The material was given me 
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after standing i n water for a couple of days, aud therefore is in poor condition. When 
exhumed, both coffin and case containing i t were in perfect condition, and the soil was 
a stiff blue clay. I can not myself account for the presence of these flies, except that 
the adults were hibernating iu the coffin when used, or else the larvae were in the 
stomach of the person when death took place. I have never met these flies before. 
Please let me know what you make out of them, and your idea of the manner of their 
first securing admission to the corpse.—[F. M. Webster, La Fayette, Ind. , February 1, 
1890. 

REPLY.—Your letters of February 1 and 4 have come to hand, together w i t h the 
specimens. The fly bred f rom a corpse belongs in or near the genus Conieera of*the 
Phoridae, although no species of this genus has before been mentioned in this country. 
The species which you have sent, however, has hairy eyes, while the European 
species are described as having naked eyes. L i t t l e is known of the habits in Europe, 
although Schiner says that C. atra breeds i n rotten radishes. The experience which 
you relate is a most interesting matter and perhaps its publication may bring out 
further experience. 

A number of cases of insects found on or breeding in corpses are on record in Europe. 
P. Me'gnin, i n " L a faune des tombeaux" (Comptes rendus de l 'Ac. des Sciences, v. 
105, No. 20, Nov. 14, 1887, pp. 348-351) gives a summary of what is known, from which 
i t appears that ou exhumed corpses from two to three years old the fol lowing insects 
have been observed: Diptera, Calliphora vomitoria, Cyrtoneura stabulans, Phora (Trin-
eura) aterrima, Anthomyia sp.; Coleoptera, Rhizophagusparallelocollis; ThysanuridaB, 
•Achorutes armatus, Templetonia nittda ; Myriapods, Jul us sp. 

The two first named Diptera cease to work after the lapse of two years, and since 
they have occurred only on such corpses as have been buried in summer, i t is evident 
that the eggs must have been deposited before burial . 

The Anthomyia, Phora, and Rhizophagus are found, on th« contrary, on corpses buried 
whether i n snmmer or winter. Corpses buried two years have been found covered 
with myriads of the pupae of the Trineura aterrima, and the larvaB of Rhizophagus have 
also been fonnd i n large numbers. The eggs of both insects are deposited on the 
ground, and Me'gnin concludes tha t these larvae work their way into the coffins 
through nearly seven feet of ground (2 meters). I t is finally stated that the Phora 
prefers lean corpses, whereas the Rhizophagus has been found only on fat corpses. 
In your case i t would seem the more probable supposition that the eggs were depos
ited before burial.—[February 10, 1890.] 

SECOND LETTER—Glad to hear about the corpse-infesting flies. From the fact that 
this matter is l ike ly to figure i n a supposed murder case, I shall have to ask you to 
publish nothing for the present. A few additional facts I w i l l , however, give you 
now, and shall probably get nearer to the bottom later, when I w i l l furnish yon w i t h 
a note for publication. 

The person i n l i fe weighed about 165 pounds; height, 5 feet 9 inches; age, sixty-
**fcwo; male. Death accompanied w i t h congestion of lungs, indicating pneumonia, 

pains i n abdomen, and f ro th ing at mouth. Died January 21, 1888. Coffin practi-
oally air-tight, constructed of whitewood, and inclosed in ordinary pine case. Under
taker stated at t ime that he had embalmed body, but now states that i t was not em
balmed. Substances used i n embalming, arsenic and corrosive sublimate. 

Body exhumed January 29, 1890. Case and coffin in perfect state of preservation; 
the latter appearing to be air and water t ight . Face, abdominal thorax, f ront walls 
of abdomen portions of a l l abdominal organs, and the less solid part of ribs eaten 
away. Posterior portion of stomach and body not eaten. Analysis of stomach shows 
\\ grains arsenic. Larvae, pupae, and adults alive at time of exhumation. 

W i t h the cr iminal and legal features of the case I have nothing to do, but how 
eould these larva? l ive i n a body containing either arsenic or corrosive sublimate ? 
{The chemist is searching now for the latter and I shall know results in a day or so.) 
I f the man was not poisoned could the larvae have ki l led him? I t did not at first seem 
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possible that tbe fly couldbreed in a body poisoned either before or after death wi th ar
senic, bu t in " Forensic Medicine and Toxicology," Woodman and Tidy, page303,is an 
extract from " Lancet," August 23, 185ti, page 231, i n which the statement is made that 
" one hundred and fifty pheasants were poisoned from eating the maggots generated 
in some animals destroyed by a strychnia vermin-killer." I do not know whether to 
believe this or not. I f we have a fly here i n Indiana which can k i l l a man in mid win
ter and half devour him wi th in two years, poison and al l , i t w i l l be worth knowing. 

A physician in the ci ty made the analysis and gave me the flies, and has promised 
me that i f i t is necessary to exhume the corpse, I shall have the opportunity to inspect 
i t . I f you wish more material, or th ink of any points which can be cleared up in 
regard to the insect, please write me, and i f the chance is offered I w i l l get them. 

Please, however, before pr int ing anything on the subject, let me get a l l the facts 
possible in the case, when I w i l l put them in shape and send you. Can you figure 
the different stages w i t h the material you have?—[ F. M . Webster, La Fayette, Ind., 
February 12, 1890. 

EEPLY.—Your letter of the 12th has come to hand, and this further information 
makes the case of the corpse flies even more interesting. I n the first place I do not 
th ink there is any possibility that the flies or their larva? ki l led the man, and the case 
which you mention f rom the Lancet is rather improbable. I do not at al l doubt that 
the flies could flourish i n the body of the man had he been poisoned by taking a dose 
of arsenic, but i t is less probable that they could live i n the body i f i t had been thor
oughly embalmed by injecting the usual arsenic and corrosive sublimate mixtures. 
Even the latter, however, is not so improbable as i t would at first appear, for many 
of these Dipterous larva? are very tenacious of l i fe and very l i t t l e affected by poison. 
I should by no means say that the fact that they l ived in the body and bred in such 
great numbers is proof positive that the body had not been embalmed. Ptinid larvae 
have been known to feed i n the corks of bottles containing corrosive snblimate. 

I find on examining the specimens here that they were kept i n water too long to be 
i n good condition for figuring. I f you have other better flies send them on, and i f 
you have an opportunity to secure fresh ones, let me have a set placed directly in 
alcohol. I w i l l , however, have as good a figure as possible made from those which 
we have here.—[February 15, 1890.] 

The May Beetle and the White Grub. 

Have you given any attentiou to the period of abundance of the May Beetle, Lack-
nosterna fusca, and have you thought i t worthy to forecast the year of swarming and 
attack on their favorite trees for food, as the walnut, hickory, butternut, and ash, 
invariably stripping off a l l the June foliage of that year ? You are familiar wi th the 
l i fe history, indeed your observations are the only ones made by an American ento
mologist on the common American form of dor-beetle, i n reference to i ts transforma
tions to f u l l development, and I presume you have published the year of great swarm
ing at various times. 

I have noted for many years their stages of growth and length of larval and imago 
life, and by taking the three-year period easily predict their years of swarming, which 
were for the last decade 1883, 1886, 1889, and w i l l come again i n 1892. I have fol
lowed this series of broods backward and find i t agrees w i t h the swarming in Ala
bama in 1880, and that in Massachusetts i n 1865; also that recorded i n eastern New 
York in 1850. Certainly there is a small number of beetles on the wing every year, 
and there must be, therefore, two other series of broods, occupying the two interven
ing years. 

I know that the entomologists of Europe predict the year of abundant swarming 
for their common dor-beetle (a t r iennial period also, I believe) which led to much 
preparation for destroying them ; but, unfortunately for the reputation of those wise 
bng-men, something about the weather, fungous diseases, or parasites interrupted, 
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so as to cut off the brood i n those districts, and thus the prophesied swarming never 
came. Has there ever been a break, in any section, respecting their abundance in the 
swarming year i n this country ? 

There is considerable usefulness i n the record of abundance of tbe May Beetle for 
the farmer. He can reckon that those fields i n sod in the spring of the swarming 
year w i l l be the depository for many eggs, the grubs from which w i l l do but l i t t l e 
injury that year, but would do much damage to corn or potatoes i f planted on the sod 
ground the fol lowing year, but not so much damage the next year, because the grub 
becomes fu l l - fed and grown to pupa stage by midsummer. The insect really experi
ences the warmth of four summer suns. The first June, an egg; the second June, a 
small growing grub; the t h i r d June, a nearly ful l -grown grub; the four th June, a 
winged beetle. 

I believe the earliest account of this beetle, i n respect to a correct expose" of its l i f e 
history through a l l the stages and length of time noted, was made in 1852 by David 
L. Bernard, Clintondale, Ulster County, N. Y., and may be found in Patent Office 
Report for 1852 (1853), page 219. I t is remarkable that he seems not to have known 
any common or L a t i n name for the insect. He simply says the grub is the larva of a 
beetle, and then describes the growth. 

I t is a matter of constant observation everywhere that skunks feed upon the grubs 
to the extent of extracting every grub ly ing anywhere near the surface of the ground, 
and thus aiding the agriculturists i n securing larger and better crops. I f they were 
not trapped off so closely they would rescue the crops from many thousands of dollars 
damage. Moles feed on them, and I am led to believe the raccoon feeds on grubs i n 
small extent and I presume the hedgehog may have that predilection, but I know of 
no other American mammal in farming districts so disposed, although some others 
may be led to acqnire melolonthivorous habits; at least, I have found that one class 
of domesticated animals can be led to acquire a taste for the white grub and very 
soon exhibit a decided fondness for this grub, l i teral aud pure. 

Linne, my l i t t l e son, wi thout any definite design exactly, began coaxing his dog, 
a half terrier and spaniel, to eat the grubs. He was quickly successful, and since 
then this dog and a St. Charles spaniel f rom an adjoining farm, taking up the habit, 
both follow the plow a l l day to eat every freshly exposed grub, and often they scent 
them underneath the surface and dig them out. 

To be sure, i f the grubs are very plenty Tony and Ned get a surfeit in an hour, but 
usually they are i n the field nearly the whole time the plowman is there, and they 
feast on the grabs w i t h as much gusto as at the first, some two years ago. Thus 
they render a better service than the crows or ravens i n those long-ago dreamy 
rural scenes where troupes of these birds are represented fol lowing the plowman to 
pick up every grub, and indeed some wire-worms, but also crowd in angle-worms 
and all the beneficial ground beetles and their larva-. 

From trials made w i t h several kinds of domesticated dogs i t appears to be easy to 
induce any variety o f this class of quadrupeds to form this habit of eating to a pur
pose. I am not so sure but w i l d canines, l ike tbe fox, wolf, and coyote, eat grubs 
and other insects when hard pressed by hunger. The members of the Ursine order 
are abundantly on record as feeders of the honey, as well as the young grubs, o f 
bees, and tbe bees too. And bears are known to be fond of the white grubs they 
dig out f rom rotten logs, as well as the May Beetle grub they find underneath the 
logs, besides eating locusts and other insects.—[W. L . Devereaux, Clyde, N . Y., Feb
ruary 8, 1890. 

REPLY.—We have established l i t t l e of a reliably definite nature relative to the l i fe 
term of the larva? of this insect, although a large series of notes has accumulated i n 
the endeavor to establish the definite facts. These notes seem to show that at Wash- a 

ingfcon the ordinary length of larval l ife is three years and that there are no defini te , 
broods; tha t beetles appear and oviposit every summer and that larva? of a l l agef l 
can be found i n the ground at any given time. We are not prepared to say that thegf l 
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are hard and fast rules for even this one locality, and we should certainly expect a 
variation w i t h climate. The Melolonlha vulgaris is said to remain three years in the 
larval stage i n South Europe, and four years i n North Europe.—[February, 1890. J 

Parorgyia on Cranberry in Wisconsin. 

I wish to call your attention again to some insects sent by my brother to you last 
summer. They were a lot of caterpillars. One species especially had done great 
damage on a neighboring cranberry marsh. The caterpillar was of a mouse-gray 
color, 1^ inches long, provided w i t h feelers or horns. On his back there was a t u f t 
of f u r or hair, resembling the hump on a camel. You called i t a species of Parorgyia. 
I also sent specimeus to Professor Henry, at the Madison (Wis.) Agricultural Experi
ment Station. I n his absence Mr. E. S. Goff replied. He called the insect that I 
speak of Arctia, and said that i t is an enemy of the cranberry. I n the interest of the 
Wisconsin Cranberry Growers' Association I respectfully ask for a l i t t le more light, 
i f you can shed any from the above description or your personal experience. How 
do they pass the winter? And when does the moth deposit the eggs that furnish the 
brood which does the damage in July ? The vine and f r u i t worm moths we success
f u l l y catch at night by means of lamps set i n t i n pans containing water, and a l i t t le 
kerosene oil on top. I t k i l l s them as soon as they strike the water i n the pan. Now, 
is the moth of the former-described caterpillar of nocturnal flight ? I f so, they can 
be caught the same as the f r u i t moth. I w i l l be thankfu l for any information that 
w i l l enable me (not being an entomologist) to study their habits and mode of breed
ing. I have succeeded in raising a moth from the caterpillar. I wanted i t to exhibit 
to the association last January or I would have sent i t to you; perhaps then yoa 
eould have readily given me the information I now seek.—[H. O. Eruschke, Deuster, 
Juneau County, Wis., February 24, 1890. 

REPLY.—The moth sent by your brother last summer has been reared and proves, 
as I surmised, to be a species of Parorgyia, but the precise species can not be deter
mined at this moment. An allied species lays its eggs late i n July and the larva? 
attain f u l l growth by f a l l , hibernate i n a web, transform to pupae i n the spring and 
issue as moths i n early summer. The larvae received from your brother, however^ 
were nearly ful l -grown August 1, and the solitary moth which we bred issued August 
21. This would seem to indicate either two broods or the hibernation of the partly* 
grown larvae, moths of which emerge in August. Most of the larvae which he sent 
were parasitized. The moths are night-flyers and would probably be captured by the 
same traps which you use for the vine aud f r u i t worm moths. I t is doubtful , how
ever, whether this capturing of the moths w i l l do much good, as careful examination 
of specimens so captured shows that the vast majority are males, or females which have 
laid their eggs. The best remedy w i l l be to apply Paris green or London purple, as 
I suggested in my letter to your brother August 3, last.—[February 27, 1890.1 

Helomyza sp. found in Mayfield Cave, Ind. 

To-day I send you by mail a number of flies taken in Mayfield Cave on December 
28, 1885. They were found under stones on the bottom of the cave, and sticking to 
the sides of the cave i n sheltered places. They were not very torpid, as when I l i f ted 
up the stones they would generally commence to move. I n the above cave they are 
abundant. I expect they may be found in other caves around herein equal numbers, 
although I have not hunted for them. You may keep them or else turn them over to 
the Smithsonian.—[C. H . Bollman, Bloomington, I nd . 

R E P L Y . — I beg to acknowledge the receipt of your letter and specimens and to state 
that tbe flies which you found in Mayfield Cave belong to two different species, both 
apparently belonging to tbe genus Helomyza. Neither of the species is contained in 
tbe collection of the National Museum, and they may be both possibly new, although 

• this is only probable. 
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A Cave Crustacean i n a W e l l . 

A friend ef mine has a splendid well of water with a force pump in it. The water 
is always cool and has been clear u n t i l now. Lately i t throws for th plenty of the in
closed specimens. Are they not Phylopods, or the Ear-wig, or is this the Lithobius, 
the crawling fel low we find in our house once in a while ? Tel l me a l l about i t and 
how to clear the well .—[ J. M . Shaffer, Keokuk, Iowa. 

R E P L Y . — I beg to acknowledge the receipt of yours of the 19th instant, wi th speci
men of an animal found i n a wel l . This is the l i t t l e crustacean described by Packard 
as Ccecidotea stygia and which has been found i n Mammoth and other caves, in the 
little pools o f clear cold water which abound in such locations. You w i l l find a 
very good figure of this -species, w i t h an account of its habits, i n the th i rd volume 
of the American Entomologist, pages 35-36 (February, 1880). 

Po t a to Sta lk-borer i n Corn and Rag-weed. 

Mr. O. J. Voorhees brings me this morning samples of growing corn nearly a foot 
high which are being destroyed by larva unknown to me. I understand that the 
cornfields are largely infested. W i l l you please describe f u l l y ? Have you knowledge 
of a remedy ? I f so state i t f u l l y that i t may be published for the common good.— 
[J. M. Shaffer, Keokuk, Iowa. 

REPLY.—The worm which you send and which infests corn in your v ic in i ty is the 
larva of a common Stalk-borer (Gortyna nilela Guen). This insect is a very gen
eral feeder and ravages not only corn but other cereals and also potatoes, toma
toes and a number of flowering plants which are commonly grown i n gardens. By 
way of compensation i t is particularly part ial to the stem of the Cockle Bur (Xantkium 
strumarium). On account of its diversity of food plant, and on account of its feed
ing on the interior of the stalk, i t is a most di f f icul t insect to fight. The only remedy 
which has ever been proposed, and the only one which w i l l result i n any practical 
results, consists i n cat t ing the larvae out of the stalks which are observed to w i l t f rom 
its attacks. This of course would be a most tedious operation in large quantities, but 
i t is the only way to lessen the number of worms. The labor of boys could be readily 
utilized i n this work . I t has been previously recorded as damaging corn, but I th ink 
never to the extent which you describe. 

ANOTHER LETTER.—As you request, I to-day send you a box containing a larva of the 
corn-stalk borer, marked No. 1, and three larvae of what appears to be the same, which 
I found in rag-weed stalks, marked No. 2. I n the corn they are rare at this season, but 
are rather common i n the rag-weed. On the 29th ultimo I noticed one stalk where the 
borer bad eaten out and l e f t . I n large corn they enter tbe stalk a few inches above 
the ground, and eat across nearly to the opposite side, and then upward. The first 
time I ever saw the borer was i n 1882, i n a piece of ground that had been pastured 
more than twenty years, and never plowed unt i l that spring. There were quite a 
good many of them. The next year I had corn on the same ground and there were a 
few again. These were a l l near the edge of the field. This year I have corn on the 
same piece again, and they were a l l over i t . One day about the 1st of June, I ki l led 
about fifty worms, and many more at other times. I n 18841 found a few in rag-weed 
along the edge of this same field, when i t was in oats. This spring I found a few in 
another field over a quarter of a mile from the other infested ground. Others in the 
neighborhood are not troubled w i t h them to any great extent. The most of their 
work is done when the corn is f rom 2 to 10 inches high, and before i t begins to jo in t . 
Then the heart is eaten out just above the root, leaving the outside of tbe stalk green. 
The infested stalks may be known by the central blades being dead. This is the best 
time to destroy them. They are then f rom \ inch to 1 inch long, and are easily k i l led 
by pull ing the infested stalks up and crushing them.-[Thomas Wikessell, Wauseon, ! 
Ohio. 
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REPLY.—The Corn-stalk Borer (No. 1) and the Rag Weed Borer (No. 2) are both 
larva? of Gortyna nitela as I supposed from your letter of the 27th ul t . Achatodcs teas 
is quite a different thing. The Gortyna is a very common insect and is found on a 
great many plants i n addition to the two which you have mentioned. I t first came 
into prominence as a potato stalk-borer and was described as such by Professor Riley 
in one of his early Missouri reports, and also i n his l i t t le book on Potato Pests. I t is 
also found in a number of other cultivated plants and large-stemmed annual weeds. 
No other remedy has been suggested than cutting them out of the stalks which they 
infest, by hand, and this of course would be impossible i n a field of corn. As they 
seem to infest the Rag-weed on your place i u considerable quantities, numbers can 
doubtless be kil led by cutt ing and burning the weeds at this time, or while the ma 
jo r i t y of the larvae are s t i l l w i t h i n the stalks. 

The Melon Worm. 

It has come under my observation that the late crop of canteloupes in this section 
is generally very much injured by a bug or insect which bores a hole i n the f ru i t 
when about hal f grown or just ripening, rendering i t entirely unfit for use, while 
early crops are rarely i f ever affected by this borer. The canteloupe crop w i l l 
be much later than usual this year on account of continued excessive rains this 
spring, and want of warm weather to make the vines grow, and in anticipation 
of the trouble referred to, I would be very glad to have you give me a remedy i f you 
know of any to avoid i t . — [ J . H . yon Hasseln, Anderson, S. C. 

REPLY.—The insect of which you speak is i n a l l probability the Melon Worm of the 
South (Phakellura hyalinatalis). This insect is treated i n the annual report of this 
Department for 1879, pages 218 to 220. The only remedy so far known is to watch 
for the first brood of the worms, which w i l l probably be found feeding upon the 
leaves and stems before the young melons have begun to form. They should be killed 
by hand or by the application of Paris green and flour. A t this late date when the 
second brood of the worms are boring into the melons there is no remedy. 

r H 
Cu t -worms and Carnations. 

I send you by this mail some larva? which I find near the surface of the ground 
around the roots of our carnations. There is something that eats a hole in the sides 
of the buds of our carnations and destroys the whole of the flower. Onr gardener 
says that he believes this is the grub that does i t , and that i t goes up the stem in the 
night and feeds on the buds, and hides i n the soil during the day. As we have not 
seen i t around here very long I send i t to you for a name.—[Thomas B . Meehan, Ger-
mantown, Philadelphia, Pa. 

REPLY.—The insect which you send is the Variegated Cut-worm (larva of Agrotis 
saucia) and i t is altogether l ikely that i t is responsible for the damage to carnations 
which you describe. You w i l l find this larva treated i n the annual report of this 
Department for 1884, pages 297 and 298. The subject of " Remedies for Cut worms" 
w i l l be found on pages 298 to 300. 

The Plant-feeding Lady-bird and the Potato Stalk-beetle. 

I take the liberty of forwarding to your address by mail to-day specimens of a bug 
(also egg-clusters) which proves to be very destructive to the bean crop i n Colorado. 
I t seems to be closely related to the potato-bug. Thehairy slug defoliates bean vines 
in the same way that D . decemlineata defoliates potato-vines. I have recommended 
the Paris green remedy also for this pest. W i l l you favor us by g iv ing name and his
tory of the insect ? Can you suggest a better remedy than Paris green ? 

Can anything be done to prevent the ravages of Baridius trinotatus, which threat
ens the destruction of the potato fields i n some sections of Pennsylvania f-r[Tuisco 
Greiner, L i t t l e Silver, N . J. 
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REPLY.—Thi s insect belongs to the only genus of tbe Coccinellida? or « Lady-birds" 
which is plant-feeding i n its habits. I t is Epilachna corrupta. I can suggest no better 
Temedy than Paris green. 

Baridius trinotatus is an insect which can only be fought by pul l ing up and burning 
the infested stalks. I t is a tedious remedy but a sure one. As the insect transforms 
within the stalk this remedy is efficacious at almost any time. 

Intrusion of the Elm Leaf-beetle in Houses. 

I now take the liberty to intrude upon your time with a few words concerning the 
habits of this (the Elm-leaf) beetle, w i t h which yon may not be so unfortunately 
acquainted as I am. I t was i n 1883, i u the f a l l house-cleaning, that my attention 
was called to these creatures, then unknown to me, massing themselves in close packs 
behind pictures. I n 1884 I noticed the trees for the first time being stripped, and 
that fal l more bugs came in , and in the spring of 1885 they appeared in great quan
tities about the windows, but soon l e f t the house for the trees, as we suppose. Dur
ing the summer of 1885 the Elm trees were wretchedly stripped, and last August, as 
early as the 6th, these beetles came to the house in swarms. The house was thoroughly 
netted, but nets were of no use. They only disappeared during real winter weather 
to re-appear this spring, i n A p r i l and May, i n quantities. The old-fashioned garret is 
ful l of them; k i l l i n g off day by day w i t h powder makes no difference except for that 
day. The shingled roof is f u l l ; the window boxes where the cords play are f u l l ; the 
windows are daily covered, especially on the upper part, w i t h quantities. They eat 
no flannels or woolens of any kind, never bite nor molest the body except l i k i n g to 
sleep in one's bed; they fill drawers, boxes, books, etc., and show no disposition to go 
out to the trees, and what they subsist on is a puzzle. Please excuse this great l ib
erty ; the t r u th is, that w i t h every effort to bear the plague philosophically, the 
natural dislike of the housekeeper to be worsted i n a battle w i t h any even the most 
aristocratic insect prevails i n my case, and I thought i t just possible you might be 
able to te l l me of some one th ing that would give me the victory I desire, at the sacri
fice of my hospitable inst incts .—[H. S. Onderdonk, Great Neck, Long Island, N . Y. 

REPLY.—The account which you give of the great numbers in which the FAm Leaf-
beetle infests your house is very interesting, but I am sorry to say that I can offer 
you no encouragement in regard to any remedy beyond what you w i l l find published 
in Bulletin 6 of this Division (which we have already sent you), and beyond the free 
use of Persian insect powder i n your house. 

Be Lestophonus. 

Yours of the 2lst instant, inclosing duplicates of the articles on the Lestophonus and 
its parasites, is just received. The facts are so clearly and correctly stated in these 
articles for INSECT L I F E that I am unable to suggest any change or alteration. 

In regard to tbe manner i n which I treated Koebele's second sending of Australian 
parasites I w i l l say tha t Mr. Koebele advised me to subject the contents of each box 
to chloroform, then open each box and destroy a l l of the Chalcids and transfer the 
Lestophoni to the tent. However, I was unwi l l ing to expose the Lestophoni to such 
arisk of l i fe , so I had constructed two sacks of a muslin so th in that I could easily dis
tinguish f rom the outside the Chalcids from the Lestophoni as they rested on the in
side of the sack; the sacks were about 3 feet high by a foot and a half i n diameter, 
and were sufficiently close i n texture to prevent the escape of either the Lestophoni or 
the Chalcids. I n these two sacks I emptied the contents of the boxes of parasites, 
tied up the tops of the sacks, then destroyed the Chalcids by pinching them between 
the thumb and finger, wi thout opening the fiacks, after which the sacks were opened j 
and the Lestophoni liberated into the same tent in which I placed the first consignd 
ment of these flies. j f l 

The Chalcids are easily distinguished from the Lestophoni as they sit on the ins idH 
of the sacks, not only by their more slender form, but especially by their habit oM 
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always holding their wings ly ing flatly upon the hack when not i n use, instead o f 
holding them partly expanded, as the Lestophoni do. The latter when disturbed 
usually fly upward, and are thus easily liberated from the sacks, while the Chalcids 
when disturbed simply leap a short distance and again alight lower down upon the 
inside of the sack. I have examined these sacks every few days aud carefully de
stroyed the Chalcids aud then liberated the Lestophoni. These two muslin sacks I 
kept inside the tent. The contents of some of the t i n boxes which were i n worse 
condition I put in a paper bag, pinned i t shut and kept i t i n my room ; nothing but 
Chalcids have appeared in this bag, and a l l of these have been carefully destroyed. 
Altogether there have issued from this second sending up to date twenty-four Lesto
phoni and one hundred and sixty-one Chalcids.—[D. W. Coquillett, Los Angeles, 
Cal., January 27, 1889. 

G E N E R A L NOTES. 

B O I L I N G WATER FOR PEACH BORER. 

Mr. John B. Haas, in the Pacific Rural Press for March 22, gives 
t h e r e s u l t o f a v e r y c o n c l u s i v e exper ience i n M i s s o u r i some years ago. 
H e r e m o v e d t h e s o i l a r o u n d h i s i n f e s t e d t rees f o r a d e p t h o f 3 or 4 
inches , m a k i n g a t r e n c h f r o m 3 t o 6 inches i n w i d t h , a u d p o u r e d a buck
e t f u l o f wa te r , b o i l i n g h o t , a l l a r o u n d t h e t r u n k o f t h e t ree , a l l o w i n g i t 
t o r e m a i n i n t h e t r e n c h . H e s ta te* t h a t i t k i l l e d a l l o f t h e borers pres-

"ent a n d t h a t h i s t rees, w h i c h h a d been c o v e r e d a t t h e base w i t h g u m m y 
e x u d a t i o n a n d h a d been i n v e r y b a d c o n d i t i o n , r a p i d l y i m p r o v e d and 
bo re fine c rops . 

T H E F A M I L Y P H Y L L O X E R I D ^ E . 

Dr. L. Dreyfus, iu the <k Zoologischer Anzieger," No. 316,1889, has 
p u b l i s h e d a l i t t l e s t a t e m e n t t o t h e e f fec t t h a t h i s n e w f a m i l y w h i c h he 
h a d e rec ted i n h i s w o r k e n t i t l e d " U b e r P h y l l o x e r i n e n , " W i e s b a d e n , 1889, 
s h o u l d be g i v e n t h e " idee" t e r m i n a t i o n i n s t e a d o f t h e " inse." H e 
t h e r e f o r e g ives as t h e f o u r f a m i l i e s o f t h e s u b o r d e r P h y t o p h t h i r e s : (1) 
Coccidse; (2) P h y l l o x e r i d s e : (3) A p h i d s e ; (4) Psy l l idse . 

THE NEWLY IMPORTED ROSE SAW-FLY. 

Mr. J. Gr. Jack refers in Garden and Forest of March 26, 1890, to the 
i n t r o d u c t i o n o f t h e E u r o p e a n Emphytus ductus i n t o t h i s c o u n t r y . H e 
has f o u n d i t f e e d i n g u p o n t h e roses i u t h e A r n o l d a r b o r e t u m a t Cam
b r i d g e i n t h e s u m m e r o f 1887 a n d succeeded i n r e a r i n g t h e a d u l t i n t h e 
a u t u m n o f 1888. T h i s species i s f r o m t w o to t h r e e t i m e s as l a r g e as a 
c o m m o n Rose S a w - f l y , has a w h i t e b a n d a r o u n d t h e b o d y o f t h e f emale , 
a n d i s more a c t i v e . T h e eggs are d e p o s i t e d s i n g l y o n t h e u n d e r side 
o f t h e l e a f a n d t h e r e are t w o o r t h r e e a n n u a l g e n e r a t i o n s . 

TESTIMONIAL TO MR. KOEBELE. 

Hon. Ellwood Cooper, the president of the State Board of Horticul
t u r e o f C a l i f o r n i a , has sugges tecMhe r a i s i n g o f f u n d s f o r t h e p u r p o s e o f 
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presenting Mr. Koebele with a testimonial in recognition of his services 
m i m p o r t i n g t h e i n sec t enemies o f t h e F l u t e d Scale, a u d we l e a r n f r o m 
the Rural Galifornian o f A p r i l t h a t t h e s u m o f $232.50 was r a i s ed d u r 
i n g t h e r e c e n t c o n v e n t i o n a t L o s A n g e l e s . T h e s u b s i d i a r y s t a t e m e n t 
w h i c h i s b e i n g q u i t e g e n e r a l l y m a d e a n d w h i c h has caused h i s f r i e n d s 
no l i t t l e a n x i e t y , v i z , t h a t M r . Koebe le ' s h e a l t h was r u i n e d b y h i s t r i p 
to A u s t r a l i a has , w e a re h a p p y t o s t a te , n o f o u n d a t i o n w h a t e v e r . M r . 
Koebele w r i t e s t h a t h i s h e a l t h i s p e r f e c t , a n d t h a t he i s g o o d f o r t h r e e 
such t r i p s , a n d i t i s d u e h i m t o a n n o u n c e t h a t t h e s t a t e m e n t above-
re fe r red t o a n d w h i c h has p l a c e d h i m i n a fa l se l i g h t , w a s s t a r t e d b y 
secretary o f t h e t h e S t a t e b o a r d o f h o r t i c u l t u r e , u p o n h i s o w n confes
sion, " f o r e f f e c t " ! 

A PARADOX. 

It may seem very much like a contradiction in terms to speak of a 
whi te b l a c k scale, y e t t h i s i s w h a t w e h a v e r e c e n t l y r ece ived f r o m M r . 
Coqui l l e t t . I n t h e m i d s t o f a n o r m a l l y c o l o r e d c o l o n y o f t h e B l a c k 
Scale (Lecanium olece) o n o l eande r he f o u n d a f u l l - g r o w n i n d i v i d u a l o f 
a u n i f o r m p e r f e c t l y w h i t e c o l o r . M r . C o q u i l l e t t c o n s i d e r e d t h i s c o l o r 
to have been d u e t o t h e f a c t t h a t t h e s p e c i m e n h a d r e c e n t l y m o l t e d , 
but so f a r as w e k n o w t h e L e c a n i i h a v e n o d i s t i n c t i v e m o l t s . I t i s 
probably a n i n s t a n c e o f a l b i n i s m , a n d t h e first one o f t h e k i n d which* 
has ever come t o o u r n o t i c e a m o n g t h e Coccidae. 

A R A R E SPHINGID. 

We have just received for the National Museum collection from Mr. 
W . G . H e n r y , o f t h e 0". S. Coas t a n d G e o d e t i c S u r v e y , a spec imen o f 
the female o f t h e r a r e Pseudosphinx tetrio. M r . H e n r y g i v e s us a n i n t e r 
est ing accoun t o f i t s c a p t u r e , w h i c h w e m a y q u o t e : 

The insect referred to was captured at sea, on January 19, while the Blake was at 
anchor on a current station i n the Gul f of Mexico, about 160 miles south of the Mis
sissippi River mouth, and about ha l f way between the Louisiana coast a i d the Cam-
peche Banks (Yucatan coast), I noticed the insect ( I presume i t was the same) s i t t ing 
on the boom, under the awning, and tried to catch i t , but i t flew away as l ight ly and 
easily as a b i rd and took a straight westerly course across the sea un t i l i t was out of 
sight, and I saw i t no more that day. The next day (January 20), I was sit t ing on 
deck and saw the insect (presumably the same) come in a straight course from 
westerly across the sea and alight on board, and, after repeated efforts, i t was capt
ured. The Blake had been at sea (out of sight of land) for six days, having lef t the 
Mississippi on January 13, and the insect was so shy and hard to approach that I 
think i t could not have been on board the ship al l that time without being disturbed 
and seen. For a week previous to its capture there had been no high wind from any 
direction which could have b lown the insect off to sea, and i t is therefore natural to 
suppose that i ts flight across the sea was entirely voluntary. I sent the insect to you 
from New Orleans on January 24. 

On February 1 ( I t h i n k ) we again lef t tbe Mississippi and ran across the Gulf of 
Mexico to the Campeche Banks, and began to re-occupy the current stations, at in
tervals of 60 miles, on a line across the Gulf from Campeche Banks to mouth of 
Mississippi. On Febraary 9 we arrived at and anchored on the same station where 

i 
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the insect sent you was captured, and strange to state, while anchored there another 
o f the same k ind of insect came on hoard. I t could he approached near enough to see 
that i t was the same k ind of insect, but i t eluded every effort to capture i t , and 
finally flew away across the sea. No other insect of that or any other kind had been 
seen anywhere i n the Gulf, and i t was rather strange that the only two seen should 
have been at the same spot, in the center of the Gulf of Mexico, and at an interval of 
twenty days. 

A NEW APPLE PEST. 

At a recent meeting of the agricultural bureau of this colony the 
s e c r e t a r y r e p o r t e d t h a t he h a d n o t i c e d t h a t m a n y o f t h e apples , i n a 
s h i p m e n t o f t e n t h o u s a n d cases f r o m C a l i f o r n i a t o S y d n e y , were per
f o r a t e d a n d t u n n e l l e d as t h o u g h t h e y h a d been a t t a c k e d b y t h e larvae 
o f t h e C o d l i n M o t h . H e h a d f o r w a r d e d some o f these t o M r . F r a z e r S. 
C r a w f o r d , as t h e m a t t e r was u r g e n t , a n d t h e f o l l o w i n g r e p o r t h a d been 
s en t o n b y h i m t o t h e commiss ione r o f c r o w n l a n d s : 

I have received from the secretary of the central agricultural bureau an apple 
stated to be one of a large importation from California, and which was supposed to 
be attacked by the codlin moth. On examination I found a number of small chan
nels running through i t i n various directions, of an average diameter of about one-
twentieth of an inch, in some places tilled up w i t h fine excreta. From these I ex
tracted seven footless grubs, the largest about one-tenth of an inch long by rather 
more than half that in width. They are white, or else of a pale rose color, and have 
a white head. They are evidently the grub of a beetle; but of what species I am 
unable to say, as no mention of such an insect attacking the apple is made in any Eng
lish or American work that I have got. I believe i t to be a new pest to California, 
or only one that has only appeared there wi th in the last year or two. I f introduced 
here, I consider i t l ikely to be as destructive as the codlin moth, and one equally as 
diff icul t to eradicate I therefore respectfully suggest that every endeavor should be 
made to trace this shipment of apples, and i f possible that a l l found i n the colony 
should be destroyed, and, furthermore, I wish to point out the advisableness of the 
other colonies being communicated w i t h in order that the damage of the shipment 
may be pointed out. 

M E L B O U R N E . 

(Melbourne correspondence Mark Lane Express, February 17, 1890.) 

AMERICAN VINES IN FRANCE AND THE PHYLLOXERA. 

The gratifying showing of the rapid increase in the acreage of recon
s t i t u t e d v i n e y a r d s i n F r a n c e , m o s t l y b y t h e use o f A m e r i c a n s tocks, 
g i v e n i n t h e l a s t n u m b e r o f I N S E C T L I F E i n t h e a r t i c l e e n t i t l e d " The 
P h y l l o x e r a P r o b l e m A b r o a d , e tc . ," h a r d l y leads one t o e x p e c t t h e ad
verse r e p o r t o n t h e use o f A m e r i c a n v i n e s g i v e n i n t h e Wine Trade Re
view o f F e b r u a r y 15, 1890, a n d q u o t e d i n t h e Cape C o l o n y Agricultural 
Journal o f F e b r u a r y 20. 

T h e q u o t a t i o n is as f o l l o w s : 

An important movement is taking place i n the department of Seine-et-Marne, in 
regard to the introduction of American cipages into the vineyards. Many people i n 
France and other countries have been inclined to regard the graf t ing of French vines 
on American as one of the most certain methods of arresting the progress of the phyl
loxera; but i t is clear that a different opinion is held i n the Champagne country. 
The prefect of the Marne department last month directed that an inquiry should be 
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opened on the subject, and a few days later the Syndicat du Commerce des Vins de 
Champagne de Reims drew up an important document, in which its views as to Ameri
can plants were f u l l y stated. I u the opinion of the Syndicat the introduction of these 
plants would be infa l l ib ly followed by the phylloxera, since they are the conductors 
and propagators par excellence of the pest, and though they may be able to support 
themselves against i t , they rapidly spread i t around them. Considering that a great 
danger is threatened to the vineyards, the Syndicat makes an energetic protest against 
the employment of the American plants, and copies of the document have been sent 
to the mayors of the seventy-nine communes of the Marne department, as well as to 
the prefect. The views of the Syndicat on such a question as this w i l l doubtless re
ceive the weight they deserve, and then go a long way to indicate the probable result 
of the inquiry. 

A N E W A U S T R A L I A N V I N E PEST. 

We have recently received from the author, through the State De
p a r t m e n t , a d v a n c e p r o o f o f a n a r t i c l e b y C h a r l e s O . M o n t r o s e , e d i t o r 
Victoria Farmers1 Gazette, r e l a t i n g t o a n e w v i n e pes t w h i c h i s r e p o r t e d 

t o be s e r ious ly r a v a g i n g t h e v i n e y a r d s , o r c h a r d s , a n d g a r d e n s o f N e w 
Sou th W a l e s . 

I n t h i s a r t i c l e M r . F . A . A . S k u s e i s r e c o r d e d as s t a t i n g t h a t t h e i n 
sect i n q u e s t i o n i s a species o f p l a n t b u g , p r o b a b l y u n d e s c r i b e d , be
l o n g i n g t o t h e f a m i l y Capsidae, a n d f r o m t h e d e s c r i p t i o n g i v e n , i t m u s t 
be c losely a l l i e d t o o u r T a r n i s h e d P l a n t - b u g . 

T h e y a re s a i d t o a t t a c k p a r t i c u l a r l y t h e f r u i t - s t e m s o f t h e G r a p e , 
P l u m , A p p l e , etc. , c a u s i n g t h e f r u i t t o d r y u p i n s t e a d o f r i p e n i n g . T h e y 
seem t o p r e f e r P l u m leaves , a n d a r e r e p o r t e d t o l e a v e t h e g r a p e a u d 
o ther p l a n t s u n t o u c h e d i n t h e n e i g h b o r h o o d o f p l u m t rees . T h e y are, 
however, p r a c t i c a l l y o m n i v o r o u s , c a u s i n g g r e a t i n j u r y t o a l l t h e c o m m o n 
f r u i t s , cereals , a n d vege t ab l e s . 

M r . M o n t r o s e has p r o m i s e d t o f o r w a r d specimens , o n t h e r ece ip t o f 
w h i c h w e m a y r e f e r t o t h e s u b j e c t a g a i n . 

T R O U B L E I N C A L I F O R N I A . 

In a recent account of the meeting of the Los Angeles County orange-
g rowers w e n o t i c e t h a t t h e b o a r d o f s u p e r v i s o r s has r ece ived a p e t i t i o n 
s igned b y s i x t y - s e v e n p a r t i e s a s k i n g f o r t h e r e m o v a l o f t h e b o a r d o f 
h o r t i c u l t u r a l c o m m i s s i o n e r s o u t h e g r o u n d t h a t s p r a y i n g is i n j u r i o u s 
t o t h e t rees , a n d t h a t pa ra s i t e s h a v e been d i s c o v e r e d w h i c h are effec
t i v e l y c l e a n i n g o f f t h e W h i t e , R e d , B l a c k , a n d San Jos6 scales. T h e y 
c l a i m t h a t s p r a y i n g k i l l s o f f t h e pa ras i t e s a u d leaves t h e scales t o " pur 

sue t h e i r chosen a v o c a t i o n . " 
W e cons ide r t h i s a c t i o n s h o r t - s i g h t e d a n d u n j u s t i f i e d . P r o p e r spray

i n g w i l l n o t i n j u r e t h e t r . es, a n d no e f f e c t i v e n e w paras i t es o f t h e R e d , 
B lack , o r S a n Jose" scales h a v e been d i s cove red . T h e pa ra s i t e o f the 
B l a c k scale, d i s c o v e r e d b y P r o f e s s o r C o m s t o c k i n 1880 (Dilophogaster 
•ealifomica H o w a r d ) , was a t t h a t d a t e cons idered b y h i m a v e r y e f f e c t i v e 
enemy o f t h i s scale, a n d i t is safe t o say t h a t , a f t e r t en years o f u n i n 
t e r r u p t e d w o r k o f t h e p a r a s i t e , t h i s scale insec t i s as a b u n d a n t i n Ca l i 

f o r n i a as eve r . 
2 5 8 5 2 — N o s . 1 1 a n d 12 4 
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LEPIDOPTEROLOGICAL NOTES. 

Protoparce celeus H b . ( T o m a t o w o r m ) . — W e l l k n o w n as d e s t r u c t i v e 
t o t h e f o l i a g e o f b o t h p o t a t o a n d t o m a t o , b u t was l a s t a u t u m n obse rved 
e a t i n g i n t o t h e f r u i t " o f t h e t o m a t o , s i x i n d i v i d u a l tomatoes i n one i n 
s tance b e i n g d e s t r o y e d o n a s ing le v i n e w h e r e g r o w i n g f o l i a g e w a s 
a b u n d a n t , b u t t h i s was scarce ly eaten. T h e t r o u b l e was first a t t r i b u t e d 
t o f o w l s a n d l a t e r t o s p a r r o w s , b u t b o t h were p r o v e n i n n o c e n t b y t h e 
w o r m s b e i n g s u r p r i s e d i n t h e ac t . 

Daremma catalpce B d . ( C a t a l p a S p h i n x ) . — B e s i d e s b e i n g e x c e e d i n g l y 
a b u n d a n t , a n d t h e larvae v e r y d e s t r u c t i v e t o y o u n g C a t a l p a t rees i n 
s o u t h e r n I n d i a n a , I h a v e f o u n d t h e larvae also d e f o l i a t i n g t rees i n t h e 
fo re s t s o f A r k a n s a s i n M a y . M r . J o h n B . S m i t h , i n h i s r ecen t mono
g r a p h o f t h e Sphingidae ,* does n o t i n c l u d e t e r r i t o r y w e s t o f t h e Miss is 
s i p p i R i v e r as w i t h i n t h e d i s t r i b u t i o n o f t h i s species. 

Spilosoma virginicaF&br. ( Y e l l o w W o o l l y - b e a r ) . - - T h e c a t e r p i l l a r was 
obse rved e a t i n g holes i n r i p e m u s k m e l o n s a t L a F a y e t t e , I n d . , Octo
be r 15. I n one in s t ance a n e x c a v a t i o n h a d been made i n an o t h e r w i s e 
p e r f e c t m e l o n , o v e r a n i n c h i n d i a m e t e r , a n d f u l l y h a l f as deep. 

Mamestra legitima G r t . — A d u l t m o t h r e a r e d d u r i n g s p r i n g o f 1889 
f r o m l a r v a f o u n d f e e d i n g w i t h i n seed p o d o f Asclepias incarnata near 
L a F a y e t t e , I n d . , e a r l y i n N o v e m b e r , 1888. T h e l a r v a appea red t o sub
s i s t u p o n t h e seeds, t h e p o d b e i n g a t t a c h e d u n o p e n e d t o t h e e rec t p l a n t . 

Prodenia Uneatella H a r v . — N e a r l y f u l l g r o w n larvae o b s e r v e d a t L a 
F a y e t t e , I n d . , O c t o b e r 29, 1888. 

Scoliopteryx libatrix L . — A d u l t m o t h s r e a r e d a t L a F a y e t t e , I n d . r 

Sep tember 24. Pa ra s i t e , Ophion purgatum Say , e m e r g e d f r o m pupae o f 
t h i s species O c t o b e r 29. 

Aletia xylina Say ( C o t t o n w o r m ) . — A d u l t s c a p t u r e d i n a l a rge field o f 
r e d c l o v e r nea r L a F a y e t t e , I n d . , f r o m a b o u t A u g u s t 20 t o Oc tobe r 15 r 

1889. 
Phycis indiginella Z e l l e r ( L e a f c r u m p l e r ) . — F r o m a l a r g e n u m b e r o f 

l a r v a l cases, c o l l e c t e d l a t e i n F e b r u a r y a n d p l a c e d i n w a r m qua r t e r s , 
t h e r e e m e r g e d o n M a r c h 7 t w o species o f pa ras i t e s , Hemiteles variegatus 
A s h m . a n d a n u n d e s c r i b e d species ( N o . 1092a) o f Apanteles. 

Plutella cruciferarum Z e l l e r ( C a b b a g e P l u t e l l a ) . — T h i s pes t o f t h e 
cabbage a p p e a r e d i n some o f t h e m a r k e t ga rdens a b o u t L a F a y e t t e , 
I n d . , d u r i n g M a y , 1889, a n d d i d ser ious i n j u r y . T h e m o t h s e m e r g e d 
i n g r e a t a b u n d a n c e l a t e i n M a y , a n d a b o u t t h e 1 0 t h o f J u n e t h e r e ap
peared g r e a t n u m b e r s o f paras i tes—Phmogenes discus Cress. 

Wilsonia brevivittella C l e m . — A d u l t s o f t h i s species w e r e r e a r e d f r o m 
seed pods o f E v e n i n g P r i m r o s e , (Enothera biennis L . T h e larvae depre
d a t e u p o n t h e seed pods m u c h as those o f Pronuba yuccasella R i l e y d o 
i u t h e seed pods o f t h e Y u c c a . T h e larvae were first o b s e r v e d e a r l y i n 
Sep tember . T h e e x a c t d a t e o f appearance o f m o t h s was n o t n o t e d , b u t 
i t m u s t h a v e t a k e n p lace v e r y l a t e i n S e p t e m b e r , o r d u r i n g O c t o b e r . 

* Trans. Am. Ent. Soc, Vol . X V , p. 205. 
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Caliosamia promethea D r u r y . — T h e larvae o f t h i s species was v e r y 
a b u n d a n t d u r i n g t h e season o f 1889, a n d t h e cocoons were t o be f o u n d 
o n w i l d c h e r r y a n d sassafras i n g r e a t n u m b e r s . E x a m i n a t i o n o f these 
cocoons i n M a r c h , 1890, d e v e l o p e d t h e f a c t t h a t f u l l y t w o - t h i r d s o f t h e m 
h a d been p a r a s i t i z e d b y Ophion macrurum L i n n . 

Agrotis herilis G r o t e ( W e s t e r n S t r i p e d C u t - w o r m ) . — I n c o m p a n y w i t h 
o t h e r c u t - w o r m s , t h i s species i s supposed t o descend i n t o t h e e a r t h i u 
t h e f a l l f o r t h e p u r p o s e o f h i b e r n a t i n g . T h e w i n t e r o f 1889- '90, how
ever, p r o v e d a n e x c e p t i o n , a n d t h e larvae, u s u a l l y a b o u t o n e - f o u r t h t o 
o n e - t h i r d g r o w n , w e r e o b s e r v e d o n w a r m , s u n n y d a y s d u r i n g t h e e n t i r e 
w i n t e r f e e d i n g a b o v e g r o u n d u p o n y o u n g w h e a t i n t h e field, a n d also 
upon grass i n m e a d o w s a n d o t h e r grass l a n d s . 

Hadena stipata M o r r . — O n p a g e 134, V o l u m e I I , I N S E C T L I F E , t h i s 
species w a s i n c i d e n t a l l y m e n t i o n e d as d e s t r o y i n g y o u n g c o r n o n n e w l y 
b r o k e n grass l a u d s . S ince t h a t n o t i c e was w r i t t e n r e p o r t s o f ser ious 
dep reda t ions h a v e come t o me f r o m C l i n t o n , M i a m i , M a d i s o n , a n d J o h n 
son C o u n t i e s , I n d . , a l l i n d i c a t i n g t h a t t h i s i s t h e m o s t d e s t r u c t i v e o f 
a l l ou r c u t - w o r m s i n t h e l o c a l i t i e s w h e r e i t o c c u r s ; some fields b e i n g 
t o t a l l y r u i n e d , a n d t h a t , t oo , a f t e r i t i s t o o l a t e i n t h e season f o r r e p l a n t 
i n g . B o t h l o w a n d h i g h l a n d s , t i m o t h y a n d c l o v e r sod, seem a l i k e 
a t t a cked , e v e n t h o u g h t h e g r o u n d m a y h a v e b o r n e b u t one p r e v i o u s 
crop o f grass o r c l o v e r . 

Lithophana antennata W a l k . — P o s s i b l y on a c c o u n t o f t h e e x t r e m e 
m i l d w i n t e r j u s t passed these m o t h s m a d e t h e i r appearance v e r y e a r l y 
i n the season, s e v e r a l b e i n g c a p t u r e d a t L a F a y e t t e , I n d . , o n t h e even
i n g o f F e b r u a r y 24, 1 8 9 0 . — [ F . M . W e b s t e r , M a r c h 29, 1890.] 

T H E PUNCTURING- OF APPLES B Y T H E P L U M CURCULIO. 

I n a f o o t - n o t e t o M r . W e b s t e r ' s a r t i c l e u p o n " E x p e r i m e n t s w i t h P l u m 
C u r c u l i o , " p u b l i s h e d o n p a g e 308 o f t h e l a s t n u m b e r , w e p r o m i s e d t o 
p u b l i s h i n a f u t u r e n u m b e r t h e figure i l l u s t r a t i n g t h e c o n d i t i o n o f 

FIG. 71.—Plum Curculio punctures in young apples—Datural size (original). 

y o u n g a p p l e s f o u n d b y M r . W e b s t e r J u l y 24, a t L a F a y e t t e , I n d . , a n d 
w h i c h i l l u s t r a t e d a severe a t t a c k o f t h e a d u l t o f t h e P l u m C u r c u l i o . 
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T h e t r ee f r o m w h i c h these apples were p i c k e d b los somed p r o f u s e l y a n d 
p r o d u c e d a g o o d c r o p o f y o u n g apples , b u t b y J u l y 24 a l l b u t t w o dozen 
h a d f a l l e n , t o t h e c o n d i t i o n o f t h i s . T h e figure i s d r a w n f r o m specimens 
p i c k e d on t h a t da t e a n d sent i n b y M r . W e b s t e r , a n d v e r y w e l l i l l u s 
t r a t e s t h e w o r k o f t h e P l u m C u r c u l i o , as w e have o f t e n wi tnessed i t as 
m u c h as t w e n t y years ago . 

THE VEDALIA IN NEW ZEALAND.—RECENT INCREASE OF ICERYA. 

* * * Going back to Vedalia. All parts of New Zealand have 
been i m p o r t i n g p l a n t s f r o m A u s t r a l i a f o r v e r y m a n y yea r s , p a r t i c u l a r l y 
C i t r u s a n d A c a c i a . A u c k l a n d was t h e first v i s i t e d b y I c e r y a , w h i c h was 
d i scovered o n a n i m p o r t e d p l a n t (Acacia undulata), b u t I a m n o t pre
p a r e d t o say t h e individual p l a n t was i m p o r t e d . I t i s r a t h e r s i n g u l a r 
t h a t i n some d i s t r i c t s i t appea red first o n A u s t r a l i a n acacias (p lan t s i t 
seems even m o r e p a r t i a l t o t h a n C i t r u s , a l t h o u g h i t i s n o t so r a p i d l y 
f a t a l t o t h e m ) , plants grown from seed b e i n g t h e first a t t a c k e d i n d is t r ic t s* 
A u c k l a n d was also t h e first d i s t r i c t c l ea red b y V e d a l i a , a n d t h e n T a k a -
p u n a , W a i r o a , S o u t h W a i k o m i t i , etc., w h e r e t h e C i t r u s a n d o t h e r p l a n t s 
were derived from Auckland. A u c k l a n d was c lea red so r a p i d l y t h a t n o 
one k n e w h o w , t i l l i t was ove r , a n d i t w o u l d h a v e also r e m a i n e d a mys
t e r y w i t h t h e o t h e r places h a d I n o t h e a r d o f i t a n d gone the re t o find 
t h e cause. N a p i e r a n d N e l s o n are t h e o t h e r t w o i n f e s t e d pa r t s , a n d 
t h e y i m p o r t d i r e c t f r o m A u s t r a l i a and separately. 

A t N a p i e r t h e y r ece ived t h e bee t l e l a t e r t h a n A u c k l a n d , b u t a t N e l 
son t h e y h a v e missed i t , a n d u p t o t h e p r e sen t t i m e t h e I c e r y a is going 
on unchecked. I u r g e d t h e m t o p r o c u r e t h e beet le f r o m N a p i e r w h i l e i t 
was y e t t i m e , a n d M r . M a s k e l l g o t t h e m t h e L e s t o p h o n u s flies ( w h i c h 
h a v e done n o good) . H a m i l t o n sen t t h e m t h e beet les , b u t M r . M a s k e l l 
w r o t e t o me a f e w posts ago t o say t h a t i t was d o i n g n o good a n d d i d 
n o t seem t o increase . T h e f a c t i s I f e e l sure he has sent t h e m t h e wrong 
insect . I t is d e p l o r a b l e t o see peop le m a k i n g such mi s t akes a n d n o 
p r o p e r l y q u a l i f i e d pe r son t o set t h e m r i g h t . T h e r e i s one t h i n g I m u s t 
b e g t o d r a w y o u r a t t e n t i o n t o , a n d t h a t i s , t h a t i n m y l a t e t o u r r o u n d 
t h e N o r t h I find (as m i g h t be expec ted) I c e r y a returning everywhere a n d 
n o t a t r a c e o f V e d a l i a ; i n m a n y places , a n d a r o u n d A u c k l a n d i n p a r t i c -

• la r , i t i s i n c r e a s i n g f a s t a n d b i d s f a i r t o become as b a d as ever . T h i s 
s h o u l d w a r n y o u to t a k e care o f V e d a l i a a n d conse rve a f e w co lon i e s ; 
t h e reason is v e r y o b v i o u s . * * * — [ R . A l l a n W i g h t , Paeroa , A u c k 
l a n d , N e w Z e a l a n d , M a r c h 15, 1890. 

THE PHYLLOXERA IN NEW ZEALAND. 

* * * I am ashamed to say that our Government has positively 
r e f u s e d t o p e r m i t me t o l a n d a n y v i n e s f r o m t h e U n i t e d S ta tes u n d e r 
a n y c i r cums tances , f o r f e a r o f i m p o r t i n g Phylloxera vastatrix, o f w h i c h a 
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fine s p e c i m e n n o w s t a n d s b e f o r e me i n a b o t t l e . I h a v e j u s t c o m e 
h o m e f r o m a t o u r r o u u d t h e N o r t h , a n d I h a v e seen i t i u t w o v i n e y a r d s 
i n o u r p r i n c i p a l g r a p e - g r o w i n g c o u n t r y . I a m d i s g u s t e d . O n e m a n 
d u g u p t h e v i u e s a n d b u r n e d t h e m as soon as be was a w a r e o f i t . T h e 
o the r r e f u s e d un les s h i s n e i g h b o r s w o u l d p a y h i m £ 1 0 . W h a t can I 
do f o r s u c h a p e o p l e as t h i s ? M a s k e l l is a d v i s i u g t h e G o v e r n m e u t t o 
compe l a l l v i n e o w n e r s i n i n f e c t e d d i s t r i c t s t o b u r n t h e i r v i u e s , w h e t h e r 
they a re i n f e c t e d o r n o t ( t h e i n sec t c o u l d d o n o m o r e ) . I a m a d v i s i n g 
t h e m t o s eve re ly p u n i s h peop le w h o r e f u s e t o b u r n i n f e c t e d v ines , w h e n 
i t has once been p o i n t e d o u t t o t h e m , a n d t o e i t h e r c o m p e l o r encour
age o t h e r s t o s h i f t o n t o p r o o f r o o t s . * * * — [ R . A l l a n W i g h t , 
Paeroa, A u c k l a n d , N e w Z e a l a n d , M a r c h 15, 1890. 

PROCEEDINGS OF T H E ENTOMOLOGICAL SOCIETY OF WASHINGTON. 

Number 4 of Volume I of the Proceedings of the Entomological Soci
ety o f W a s h i n g t o n has j u s t been p u b l i s h e d . T h i s n u m b e r is f u r u i s h e d 
w i t h an i n d e x t o t h e w h o l e v o l u m e w h i c h i t comple t e s . I t c o n t a i n s 
about 100 pages a n d i n c l u d e s , a m o n g t h e s h o r t e r no tes , pape r s b y M r . 
Schwarz, o n t h e C o l e o p t e r a c o m m o n t o N o r t h A m e r i c a a n d o t h e r c o u n 
t r i e s ; notes o n t h e c o m p a r a t i v e v i t a l i t y o f insec ts i n c o l d w a t e r ; s t r a y 
notes on i n j u r i o u s insec t s i n t r o p i c a l F l o r i d a ; no tes o n t h e T o b a c c o 
Beetle (Lasioderma serricorne); no te s o n Cicada septendecim i n 1 8 8 9 ; 
food p l a n t s a n d f o o d h a b i t s o f some N o r t h A m e r i c a n C o l e o p t e r a ; M y r 
mecophilous C o l e o p t e r a f o u n d i n t e m p e r a t e N o r t h A m e r i c a , a n d s u d 
den spread o f a n e w e n e m y t o c l o v e r (Sitones hispidulus); b y M r . H o w 
ard, no te o n t h e h a i r y eyes o f some H y m e n o p t e r a ; n o t e o n t h e m o u t h -
parts o f t h e A m e r i c a n C o c k r o a c h ; a u t h o r s h i p o f t h e F a m i l y Myrua r idae , 
and a f e w a d d i t i o n s a n d c o r r e c t i o n s t o Scudder ' s N o m e n c l a t o r Z o o l o g i 
c a l ; b y M r . F . V . C o v i l l e , no tes o n B u m b l e - b e e s ; b y J u d g e L . C . 
Johnson, t h e J i g g e r F l e a i n F l o r i d a ; b y M r . M a r l a t t , s w a r m i n g o f 
Lyccena cornyntas; a n i n g e n i o u s m e t h o d o f c o l l e c t i n g B o m b u s a n d 
A p a t h u s , a n d a b u n d a n c e o f O a k - f e e d i n g L e p i d o p t e r o u s larvae i n t h e 
f a l l o f 1889; b y B a r o n O s t e n S a c k e n , c o r r e c t i o n t o t h e m o n o g r a p h s o f 
the D i p t e r a o f N o r t h A m e r i c a , V o l . I , 1862; b y M r . A s h m e a d , some 
remarks o n S o u t h A m e r i c a n C h a l c i d s ; an anoma lous C h a l c i d (Hoplo-
crepis n . g . , albielavus n . sp . ) , a n d r e m a r k s o n t h e C h a l c i d genus Hali
dea ; b y M r . T o w n s e n d , no tes o n some i n t e r e s t i n g f l i e s f r o m t h e v i c i n 
i t y o f W a s h i n g t o n , D . C ; o n t h e f a l l occu r rence o f B i b i o a n d D i l o p h u s , 
and a f u r t h e r n o t e o n Dissosteira ((Edipoda) Carolina; b y P r o f e s s o r 
Lugger , o n t h e m i g r a t i o n s o f t h e M i l k w e e d B u t t e r f l y . I n a d d i t i o n £p 
these a re m a n y s h o r t e r no tes b y P r o f e s s o r R i l e y , D r . M a r x , D r . F o x , 

Mr . M a n n , a n d o t h e r s . 
The first v o l u m e , b e i n g n o w c o m p l e t e , m a y be o b t a i n e d f r o m t h e cor-

| r e s p o n d i n g s e c r e t a r y o f t h e soc i e ty , M r . T y l e r T o w n s e n d , D e p a r t m e n t 

of A g r i c u l t u r e , W a s h i n g t o n , f o r $3 . 
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A N ACKNOWLEDGMENT. 

In the March number of INSECT LIFE (p. 290), is a notice of my paper 
i n Garden and Forest, o n Zeuzera pyrina, w h i c h makes i t necessary to 
c r e d i t t h e obse rva t ions t o those w h o g a v e t h e m t o me f o r use. T h e 
figures used w e r e d r a w n b y M r . C. P . MacCuesney , o f A r l i n g t o n , N . J . , 
a n d were s i m p l y p u t i n t o shape f o r e n g r a v i n g b y me. M r . A n g e l m a n 
f o u n d t h e l a r v a , a n d t h e f a c t s used a l l came t o me f r o m these gen t l emen . 
M r . M a c C h e s n e y p u b l i s h e d h i s o w n obse rva t ions i n Ent'Amer., V I , H b . 
2 , a n d t h i s pape r m u s t be c r e d i t e d as t h e s c i en t i f i c p r e sen t a t i on o f the 
m a t t e r r a t h e r t h a n m y p o p u l a r accoun t t o w h i c h acc iden t alone gave a 
d a t e n o t i n t e n d e d a n d an a p p a r e n t p r i o r i t y w h i c h i t does n o t de
s e r v e . — [ J o h n B . S m i t h , R u t g e r s Col lege . 

THE GENITAL ARMATURE IN MALE HYMENOPTERA. 

General Radoszkowski, at the meeting of the French Entomological 
S o c i e t y , o f Sep tember 11 ,1889 (see B u l l e t i n E n t o m o l o g i q u e , p . e l x x i i ) , 
p r e s e n t e d a c o m m u n i c a t i o n o n t h e s u b j e c t o f t h e use o f t h e male g e n i t a l 
a r m a t u r e i n H y m e n o p t e r a f o r t h e s e p a r a t i o n o f species. F o l l o w i n g in 
t h e l i n e o f t h e i n v e s t i g a t i o n s o f D u f o u r , S i che l , F r e d . S m i t h , and E . 
Saunde r s , a n d a d o p t i n g i n t h e m a i n t h e n o m e n c l a t u r e o f D u f o u r , and 
has f o u n d t h a t these p a r t s are o f g r e a t v a l u e i n t h e d i s t i n c t i o n o f spe
cies, as t h e y h a v e p r o v e n t o be w i t h o t h e r o rde r s . H e has a p p l i e d th i s 
m e t h o d o f d i agnos i s t o m o r e t h a n 40 genera a n d 500 species. H e has 
expressed h i m s e l f as o f t h e o p i n i o n t h a t o f a l l cha rac te r s k n o w n among 
t h e H y m e n o p t e r a t h e f o r m o f t h e g e n i t a l i a i s t h e sures t a n d most stable 
f o r gener ic a n d spec i f ic c h a r a c t e r s as w e l l as f o r va r i e t i e s . T h e fo rms 
e x a m i n e d seem t o b e l o n g m a i n l y t o t h e Anthophila, Mutillidw, a n d Ghrys-
idido3. 

T H E M A N INFESTING BOT. 

At the 27th of March, 1889, meeting of the French Entomological 
Soc ie ty M r . E m i l e G o u n e l l e e x h i b i t e d a l a r v a t a k e n f r o m a m a n w h o 
came f r o m B r a z i l , a n d s t a t e d t h a t s i m i l a r cases w e r e n o t r a r e , p a r t i c u 
l a r l y a r o u n d S t . P a u l . M r . L a b o u l b e n e a d d e d t h a t h e h a d also ob
s e r v e d a s i m i l a r l a r v a t a k e n f r o m a B r a z i l i a n w o m a n r e c e n t l y a r r i v e d 
i n P a r i s . I t was t a k e n f r o m a p a i n f u l t u m o r a n d r ecogn ized as a species 
o f Dermatobia. I t was p l a c e d i n a b r e e d i n g cage, b u t d i e d before 
t r a n s f o r m a t i o n . 

T H E EGGS OF A T H E R I X . 

* Mr. J. E. Ives, in the March number of Entomological News (p. §9)-, 
descr ibes a mass o f eggs t a k e n f r o m t h e u n d e r su r face o f a t r ee over
h a n g i n g a s m a l l s t r e a m , w h i c h was d e t e r m i n e d b y D r . W i l l i s t o n as those 
o f t h e L e p t i d genus Atherix. T h e same t h i n g has r e c e n t l y been figured 
a n d d e s c r i b e d i n E n g l a n d , a n d c e r t a i n egg-paras i t es are a lso figured. 
Some t h i r t e e n yea r s ago w e co l l ec t ed a l a r g e n u m b e r o f these eggs u p o n 
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the p i l i n g o f L a k e M i n n e t o n k a , nea r M i n n e a p o l i s , a n d t h e y h a v e f o r m e d 
an i n t e r e s t i n g p a r t o f t h e D i p t e r o l o g i c a l c o l l e c t i o n o f t h e N a t i o n a l M u 
seum, w h i l e m o r e r e c e n t l y w e r e c e i v e d a b i t o f p i l i n g f r o m t h e shores 
of L a k e O n t a r i o w h i c h w e r e c o v e r e d w i t h these eggs f r o m w h i c h larvse 
ha tched w h i c h w e w e r e a b l e t o d e t e r m i n e as b e l o n g i n g t o t h i s genus b y 

• compar i son w i t h t h e figures i n D r . B r a u e r ' s M o n o g r a p h o f D i p t e r o u s 
larvee. O u r c o r r e s p o n d e n t s t a t e d t h a t t h e w h a r f p i l e s f o r h u n d r e d s o f 
feet were c o v e r e d w i t h these eggs . 

A MONOGRAPH OF THE EVANILD^!. 

A n i m p o r t a n t m o n o g r a p h o f t h e f a m i l y E vaui idse has been c o m p l e t e d 
by A u g u s t S c h l e t t e r e r a n d p u b l i s h e d i n t h r e e p a r t s i n t h e Annalen des K. 
K. Naturhistorischen Ho/museums, V o l u m e I V - P a r t s I a n d I I bea r t h e 
date 1889 a n d p a r t I I I 1890. T h e species o f t h e e n t i r e w o r l d are de
scribed b y means o f a n a l y t i c t ab l e s a n d l e n g t h y d e s c r i p t i o n s , a n d t h e 
synonomy i s m o s t c a r e f u l l y cons ide red . T h e m o n o g r a p h i s i l l u s t r a t e d 
wi th 6 l i t h o g r a p h i c p l a t e s o f m o r p h o l o g i c a l de t a i l s . H e places o n l y t h e 
three genera Evania F a b . (Brachygaster S tephens , Hyptia S h u c k a r d ) , 
Gasteruption L a t r . (Fcenus W a l k . , a n d o t h e r a u t h o r s ) , a n d Aulacus 
JUT. (Aulacostethus P h i l i p p i a n d Pammegisckia P r o v . ) i n t h e f a m i l y 
Evaniidse. T h e w o r k as a w h o l e i s one o f t h e m o s t t h o r o u g h a n d com
plete m o n o g r a p h s w h i c h w e h a v e seen. 

COLONEL PEARSON ON THE ROSE CHAFER. 

In the article on the Rose Chafer, on page 295 of the last number, we 
neglected t o m a k e m e n t i o n o f a n e x c e l l e n t a r t i c l e o n t h i s i n sec t b y 
Col. A . W . P e a r s o n i n t h e J a n u a r y 22 n u m b e r o f Garden and Forest, 
i n w h i c h he s ta tes t h a t s u b s e q u e n t e x p e r i m e n t w i t h B o r d e a u x m i x t u r e 
showed t h a t i t w a s n o t t h e spec i f i c w h i c h he f o r m e r l y cons ide red i t t o 
be. L a s t s u m m e r h e m a d e a s o l u t i o n o f 1 ounce o f g o o d P y r e t h r u m t o 
2 gallons o f w a t e r , first w e t t i n g t h e p o w d e r t o a pas te b e f o r e m i x i n g 
wi th a l l t h e w a t e r . O n s p r a y i n g t h e v i n e s w i t h t h i s m i x t u r e t h e b u g s 

I became p a r a l y z e d a n d f e l l t o t h e g r o u n d . T h e n he h a d m e n pass a l o n g 
both sides o f t h e t r e l l i s a n d j a r t h e v i n e s a n d k i l l t h e bugs w i t h padd les . 
Insect p o w d e r i n t h i s s t r e n g t h he finds does n o t k i l l t h e m , b u t o n l y 
t empora r i ly s t u p e f i e s t h e m , a n d t h e y w i l l e v e n t u a l l y recover a n d fly 
away. M e a n w h i l e t h e y w i l l be q u i t e eas i ly d e s t r o y e d f o r somo t i m e . 
A s t h e t e s t i m o n y o f a p r a c t i c a l m a n t h i s is o f v a l u e . 

T H E COLUMBUS H O R T I C U L T U R A L SOCIETY. 

We have been favored with No. 1, Volume V, of this Society, which 
contains some i n t e r e s t i n g e n t o m o l o g i c a l m a t t e r . T h e p r i n c i p a l a r t i c l e 
is by P r o f . D . S. K e l l i c o t t o n " O u r I n j u r i o u s ^ g e r i a n s . " H e g ives a 
short a c c o u n t o f t h i r t e e n species a n d i l l u s t r a t e s u p o n a w e l l e x e c u t e d 
plate t h e P e a c h Tree -bore r , t h e P e a r Tree-borer , t h e I m p o r t e d C u r r a n t -
jborer, t h e M a p l e Tree -bore r , a n d t h e P l u m Tree-borer . 



3 8 8 

MR. BUCKTON'S MONOGRAPH OF THE B R I T I S H C I C A D A AND T E T T I -
GIID^E.* 

T h e mere a n n o u n c e m e n t t h a t M r . G . B . B u c k t o n was a b o u t t o mon
o g r a p h t h e B r i t i s h species o f t h e d i f f i c u l t g r o u p o f insec ts above men
t i o n e d , was a s u f f i c i e n t i n d i c a t i o n t h a t t h e w o r k w o u l d be w e l l a n d 
c a r e f u l l y done, a n d t h e t w o p a r t s w h i c h w e h a v e be fo r e us f u l l y j u s t i f y 
o u r a n t i c i p a t i o n s . T h e w o r k resembles i n c h a r a c t e r h i s w e l l - k n o w n 
m o n o g r a p h o f t h e B r i t i s h A p h i d i d s e , a l t h o u g h n o t p u b l i s h e d as was the 
f o r m e r w o r k b y t h e R a y Soc ie ty . T h e p la te s are d r a w n a n d l i t h o 
g r a p h e d b y M r . B u c k t o n h i m s e l f , a u d w h i l e a l i t t l e r o u g h i n appearance 
a d m i r a b l y i l l u s t r a t e t h e cha rac t e r i s t i c s o f t h e d i f f e r e n t species. The 
p a r t s c o n t a i n 32 pages a n d 10 p la tes each, a l l o f t h e p la tes b e i n g colored 
e x c e p t t w o s u p p l e m e n t a r y ones w h i c h i n d i c a t e de t a i l s o f s t r u c t u r e . 

EARLY STAGES OF THE ODONATA.t 

After mauy years Mr. Cabot has given us the third part of his mono
g r a p h , w h i c h t akes u p t w e n t y - t h r e e species o f C o r d u l i n a w i t h a number 
o f f o r m s i n t h e genera P a n t a l a a n d T r a m e a . T h e s i x l i t h o g r a p h i c 
p l a t e s a re b e a u t i f u l l y r e p r o d u c e d f r o m d r a w i n g s b y t h e au thor . 

INDIAN MUSEUM NOTES No. 3. 

T h e t h i r d n u m b e r o f these insec t p u b l i c a t i o n s has j u s t reached us 
t h r o u g h t h e c o u r t e s y o f M r . E . G. Cotes . T h i s n u m b e r is devo ted to 
a d e s c r i p t i o n o f t h e " S i l k - w o r m s i n I n d i a , " a n d a s u r p r i s i n g number 
o f species a c t u a l l y r e a r e d f o r c o m m e r c i a l purposes are t r e a t e d . As ide 
f r o m t h e M u l b e r r y S i l k - w o r m (Sericaria mori\ t h e p a m p h l e t considers 
Bombyx fortunatus, t h e Desi o r Chota Polo ; Bombyx crcesi, t h e Nistry or 
Madrassi; Bombyx arracanensis, t h e Nya Paw; Bombyx sinensis, the 
Sina, Cheena, o r Chota Pat; Anther ma mylitta, t h e Tusser; Attaeus 
ricini, t h e Eri; Antheraia assama, t h e Muga. F o u r l i t h o g r a p h i c plates 
a c c o m p a n y t h e t r e a t m e n t o f t h e species. 

THE CHINCH BUG DISEASE. 

Prof. F. H. Snow, in No. 1 of Volume XII of the Transactions of the 
K a n s a s A c a d e m y o f Sciences (1889), pages 34 t o 37, g i v e s t h e r e s u l t o f 
h i s e x p e r i m e n t s f o r t h e a r t i f i c i a l d i s s e m i n a t i o n o f a c o n t a g i o u s disease 
a m o n g t h e C h i n c h B u g s . T h e r e is l i t t l e f u r t h e r i n t h i s a r t i c l e t h a n t h a t 
s u m m a r i z e d f r o m t h e Lawrence ( K a n s . ) Daily Journal o n p a g e 126 o f 
t h e c u r r e n t v o l u m e . W e r epea t o u r c a u t i o n as t o t h e t oo r e a d y accept
ance o f r e s u l t s o f t h i s cha rac t e r . 

Monograph of the British Cicadse and TettigiidaB, illustrated by more than 400 
colored drawings by George Bowdler Buckton, F . R. S. London, Macmillan & Co., 
and New York, 1890. 8 parts. Price, 8«. per part. 

t The Immature State of the Odonata. Part I I I . Subfamily Cordulina. By Louis 
Cabot, wi th 6 plates. Memoirs of the Museum of Comparative Zoology, Vo l . X V I I , 
No. 1, Cambridge, February, 1890. 
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STUDY OP T H E B I R D L I C E . 

M r . V e r n o n L . K e l l o g g , i n N o . 1 , V o l u m e X I I o f t h e T r a n s a c t i o n s o f 
the K a n s a s A c a d e m y o f Sciences (1889), pages 40 t o 48, announces t h a t 
he has n o t e d a n d d e s c r i b e d t w e n t y - f o u r species o f M a l l o p h a g a repre 
sen t ing t e n g e n e r a t a k e n f r o m K a n s a s b i r d s . A m o n g these are t w o n e w 
genera. H e p u b l i s h e s a f i g u r e o f Tetrophthalmus s h o w i n g t h e r e sp i ra 
to ry sy s t em a n d g i v e s a t a b l e o f t h e genera . H e has n o t n a m e d h i s 
new species, b u t has g i v e n t h e m n u m b e r s . W e see f r o m t h i s no t i ce , t h a t 
M r . K e l l o g g has g o n e a t t h i s w o r k i n t h e r i g h t w a y , a n d w e hope he w i l l 
cont inue h i s s t u d i e s . 

T H E TROPICAL SUGAR-CANE BORER I N L O U I S I A N A . 

Never be fo re h a v e c o m p l a i n t s o f t h e t r o p i c a l cane-bore r been so p r o 
nounced o v e r so e x t e n s i v e a t e r r i t o r y as t h e p r e sen t season. I t i s t o 
be feared t h a t , s h o u l d t h e w i n t e r p r o v e an open one, t h e y m a y d o v e r y 
serious damage t o t h e n e x t c r o p . I n 1857 t h e y w e r e so a b u n d a n t a l o n g 
the lower coas t as t o h a v e a b o u t d e s t r o y e d t h e c r o p s o n one o r t w o 
plantat ions. T h e y a g a i n a p p e a r e d i n t h e same l o c a l i t y , a n d i n A s 
sumpt ion a n d S t . M a r y , i n l a r g e n u m b e r s , i n 1880, a f t e r t h e open w i n t e r 
o f 1879. T h e y a t t a c k s o r g h u m a n d c o r n i u t h e same m a n n e r as cane, 
and are k n o w n nea r t h e coas t t h r o u g h o u t t h e G u l f S ta tes . T h e m o t h 
is of a l i g h t , g r a y i s h b r o w u co lo r , w i t h a o o u t 1^-inch s p r e a d o f w i n g s . 
This l ays i t s eggs u p o n t h e l eaves o f t h e cane, nea r t h e a x i l s , t h e y o u n g 
borers h a t c h i n g i n a f e w d a y s . T h e b o r e r p e n e t r a t e s t h e s t a l k a t once, 
usually j u s t above a node , w o r k i n g u p w a r d t h r o u g h t h e s o f t p i t h . T h e 
f a l l g r o w n b o r e r i s a b o u t 1 i n c h l o n g , s lender , c y l i n d r i c a l , a n d c r e a m 
white i n co lor , w i t h y e l l o w h e a d a n d b l a c k m o u t h . Seve ra l b roods are 
hatched i n t h e course o f a season. I t i s be l i eved t o h i b e r n a t e a l m o s t 
exclusively i n t h e l a r v a o r w o r m s ta te . Those w h i c h find she l t e r i n t h e 
stubbles, d i s c a r d e d t o p s a n d seed cane, a lone escape d e s t r u c t i o n d u r i n g 
the harves t o f t h e c r o p . F o r t u n a t e l y , f e w are f o u n d t o b u r r o w near t h e 
extreme b u t t o f t h e cane. I f c u t a t t h e s u r f a c e o f t h e e a r t h v e r y l i m i t e d 
numbers w i l l , t h e r e f o r e , be p r e s e r v e d i n t h e r a toons . A speedy b u r n 
ing o f t h e t ops , a f t e r r e m o v a l o f t h e c r o p f r o m t h e g r o u n d , w i l l d e s t r o y 
those w h i c h w o u l d be c a r r i e d o v e r t o t h e n e x t season b y these. A n 
immediate p l o w i n g u n d e r o f a l l t o p s seems t h e n e x t bes t a l t e r n a t i v e , 
but undes i rab le . T h e y c e r t a i n l y s h o u l d no t be a l l o w e d t o r e m a i n o n 
the surface o f t h e g r o u n d u n t i l w a r m s p r i n g w e a t h e r . 

Borers p r e s e n t i n seed cane a re n o t so ea s i l y d e a l t w i t h . I t is p r o b 
able t h a t f r o m canes p l a n t e d i n t h e a u t u m n a n d r o l l e d t h e m o t h is u n 
able to escape. T h e same is t r u e i n less measure o f seed p u t d o w n i n 
windrow, i f as h e a v i l y d i r t e d as is c o m p a t i b l e w i t h t h e canes' s a f e ty . 
This s h o u l d be d r o p p e d a n d re -covered as soon a f t e r r e m o v a l f r o m 
windrow i n t h e s p r i n g as p o s s i b l e . M a t s , b o t h f l a t a n d r o u n d , are es

p e c i a l l y t o b e a v o i d e d for a f f e c t e d canes. I t w i l l be safes t i n a l l cases 
to p u t d o w n as seed s u c h canes as are leas t a t t a c k e d . N o a b a n d o n e d 

^forage s o r g h u m s h o u l d be a l l o w e d t o go o v e r t h e w i n t e r a n d c o r n j 
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s t a l k s s h o u l d also be p l o w e d under , o r be o t h e r w i s e d e s t r o y e d b e f o r e 
w i n t e r i s pas t . T o neg lec t these p r ecau t i ous m a y be r u i n o u s . The re 
are, pe rhaps , m o r e bore rs n o w i u y o u r field t h a n y o u s u s p e c t . — [ W . J . 
T h o m p s o n i n The Louisiana Planter, N o v . 2, 1889, V o l . 3, p . 274.—The 
iusec t i s p r o b a b l y Chilo saccharalis. 

IMPORTATION OF HESSIAN FLY PARASITES. 

With the assistance of Mr. Fred Bnock, of London, England, we 
hope t o i m p o r t d u r i n g t h e s u m m e r some l i v i n g spec imens o f Semiotel- \ 
lus nigripes, a Russ i an p a r a s i t e o f t h e H e s s i a n fly, i n o r d e r t o endeavor 
t o acc l ima t i ze i t i n t h i s c o u n t r y . M r . E n o c k i s r e a r i n g i t ex tens ive ly 
a n d hopes t o be ab le t o send us a g o o d s u p p l y . 

ENTOMOLOGICAL SOCIETY OF WASHINGTON. 

April 3, 1890.—Mr B. E. Fernow was elected an active member of the society. 
Mr. Fox read a paper on a small group of spiders forming the subgenus Ceratinella 

of the genus Erlgone. The subgenus includes about seventeen species distinguished 
by the presence of a shield on the abdomen. A l l the specimens were collected east 
of the Alleghanies by Messrs. Marx and Fox, and were found fu l l y developed at all 
seasons of the year. The paper was illustrated w i t h drawings and a collection of the 
spiders was shown. Discussion followed by Messrs. Marx and Fox. 

Mr. Schwarz read a paper entitled " Labeling Specimens," in which he described 
the systems of labeling employed in the case of entomological collections, dealing 
particularly w i th the systematic collection of the specialist. The various labels em
ployed were described and examples of some of them were shown. The paper called 
fo r th considerable discussion which was participated in by Messrs. Riley, Mann, 
Schwarz, Marx, and Fox. 

May 1, 1890.—The committee having i n charge the preparation for publication of 
a list of the insect fauna of the District of Columbia made a partial report, which was 
discussed at length. 

The name of Mr. Townsend was added to the subcommittee on Diptera, and that 
of Mr. Marlatt to the subcommittee on Hymenoptera. 

A revision of the subcommittees w i l l be made at the next meeting. 
Mr. Townsend read a list of eighty-seven species of Heteroptera collected, by him in 

southern Michigan, w i t h some brief notes and dates of occurrence. One species, 
Corimelcena nitiduloides Wolff, was takeu i n a nest of Formica schaufusai Mayr. 

Mr. Townsend also presented a paper on "Some insects affecting certain forest 
trees," mostly from Michigan, recording upwards o f a hundred Coleoptera and a few 
of other orders, affecting either the foliage or the sound or decaying trunks of oak,. 
hickory, elm, beech, linden, butternut, iron-wood (Carpinus), wi l low, hazel, etc. 

These papers were discussed by Messrs. Schwarz and Riley. 
Mr. Dodge read a paper on Art if icial Silk, describing the Count de Chardonnet'a 

method, as exhibited at the late Paris Exposition, of making from cellulose asubstance 
closely resembling silk. A detailed account of the process of manufacture was given, 
illustrated w i t h a figure of the device for producing the thread, and a sample of the 
silk was exhibited. 

Discussion followed by Messrs Phi l ip Walker, Riley, Amory Austin, and others. 
Mr. Marx presented some " Arachnological notes " i n which he discussed the com

parative anatomy of the spinning glands of spiders. The relation of these to the ex
ternal spinning organs or spinnerets and the importance of both in classification were 
explained. Careful drawings of the parts discussed were shown. 

C. L . M A R L A T T , 

Recording Secretary. 
O 
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Cephus pygmaeus, 286, f. 60. 
Cicindela limbat a, 144, f. 24. 
Cimbex americana, 229, f. 45. 
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Dermestes vulpinus, 63,64, ff. 7,8. 
Encyrtus websteri, 247, f . 53. 
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Hypoderma bovis, 158,159,173,174,175, ff. 26,27,31, 
32,33, 34, 35. 

Hypoderma sp., 238, f. 48. 
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Megaspilus niger, 247, f. 52. 
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Plum Curculio punctures in young apples, 382, f. 

71. 
Spilosoma fuliginosa, 236, f. 47. 
Sphenophorus ochreus, 132,133, ff. 20,21 
Tetranychus 6-maculatus, 226, f. 44. 
Tinea pellionella, 212, f. 40. 
Tinea tapetzella, 214, f. 43. 
Tineola biselliella, 213, f. 42. 
Vedalia cardinalis, 71,73, ff. 9,10. 
Vial holder in use in U. S. National Museum, 346, 

f.66. 
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Walker, Philip, article, 28. 
Walsingham. Lord, articles, 23, 51, 77,116,150, 284 
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G E N E R A L I N D E X . 

Acanthia lectularia, life-bistory, 104. 
Acarina, in Lintner's report, 200. 
Acarinse, Low's work in, 196 
Acarus coffeaB, thought to be indentical with tea-

mites, 193. 
translucens, on tea plant in Ceylon, 193. 

Achsea melicerte, damaging castor-oil plant in 
India, 62. 

Achatodes zea?, mm*, 376. 
Acherontia atropos, stridulation, 13. 
Achorutes armatus, on exhumed corpses, 371. 
Acoloides n. g. Howard, descr., 269. 

saitidis n. sp. Howard, descr., 270. 
bred from spider's eggs, 359. 

Acridiidae, in Michigan, 333. 
oviposition of, 224,225. 

Acridium peregrinum, the locust of India, 332. 
Acrobasis vaccinii, mm., 337. 
Acrocera sanguinea, parasitic on spiders, 288. 

trigramma, parasitic on spiders, 288. 
Acroceridae, larvae known, 288. 
Acronycta lepusculina, in Minn., 164. 

populi, a distinct species, 164. 
Actinopteryx fucicola. new to fauna, 333. 
Adela aernginosella n. sp. Wlsm., descr., 285. 

bella, note, 284,285, 286. 
bellella, note, 284. 
biviella, synonym, 285. 
chalybeis, synonym, 285. 

v degeerella, synonym, 284. 
flam en sella, note on, 284. 
iochroa, synonym, 285. 
lactimaculella, synonym, 284. 
punctiferella n. sp. Wlsm., descr., 284. 
purpurea, note, 285. 
ridingsella, note, 285. 
rufimitrella, note, 284. 
schlaegeri, synonym, 285. 
septentrionella, note, 285. 
simpliciella, note, 284. 
singulella, note, 285. 
sulzella, note, 285. 
trigrapha, note. 285. 
violella, note, 284. 

Aderces, peculiarity of wings and eyes, 57. 
Algeria acerni, destruction of maples, 251. 

exitiosa in Mich., 42. 
nicotiana, from galls on Quercus, 281. 
tipnliformis in Mich., 42. 

.Jlschna, facets of eye, 293. 
African insects, South, 1. 
Agathis exoratus, bred from web-worm , 328. 

* m m 

Ageronia, stridulation in species, 12. 
amphinome, stridulation, 12. 
februa, stridulation, 13. 
ferentina, stridulation, 12,13. 
feronia, use of legs in running and stridula

tion, 12. 
Agrotis annexa, in Mississippi, 283. 

cupidissima, injuring grape in California, 56. 
herilis, active in winter, 383. 

Anthrax bred from pupa, 353. 
malefida, in Mississippi, 283. 
saucia, in Colorado, 146. 

injuring carnations, 376. 
subgothica, eating strawberries, 29. 

swarming of moths in Michigan, 42. 
suffusa, cutting opium poppy in India, 264. 

injuring tea plant, 330. 
Aletia, argillacea, in Mississippi, 283. 

xylina, note, 382. 
Aleurodes sp., on fuscbia, 315. 

vaporiorum, mm, 339. 
Allorhina nitida in South, 2. 
Alypia lorquinii, stridulation, 14. 

octomaculata, stridulation, 14. 
Amblyopinus, parasitic on rodents, 292. 
American Blight and Tasmanian Lady-birds, 287. 

soot for, 290. 
cimbex, injuring willow and cottonwood, 228. 
entomologists' union, proposed, 22. 

Anabrus, eaten by sparrow-hawk, 146. 
simplex, ovipositing in the ground, 224. 

Anasa tristis, in Mississippi, 283. 
Angoumois motb, damage in America, 167. 
Anguillulidas, injury to cane fields in Java, 85. 
Anisota senatoria in Michigan, 42. 

stigma, on oak, 295. 
Anobium pertinax, mm, 369. 
Anodontonyx n. gen. Sharp, descr., 302. 

harti, n. sp. Sharp, descr., 303. 
vigilans, n. sp. Sharp, descr., 302. 

injuring wheat, 336. 
Ant, how to destroy hills of, 252. 

little red, pest in France, 200, 230. 
Antherasa assama, mm, 338. 

mylitta, mm., 388. 
Anthomyia near calopteni, mining leaves of 

Chenopdium, 281. 
sp., on exhumed corpses, 371. 
brassicae, in Colorado, 146. 

Anthonomus prunicida, a good species, 259. 
scutellaris, distinct from prunicida, 259. 

Sigalphus bred from, 280. 
mere mention. 
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Anthophila, males, genital armature in, 386. 
Anthrax cingulata, mm, 354. 

circumdata, mm, 354. 
flava, mm., 353, 354. 
hypomelas, bred from cut-worm pupae, 353. 
molitor, bred from cut-worm pupa, 353. 
scrobiculata, bred from cut-worm pupae, 281, 

353. 
Anthrenus scrophulariae, natural history, 127. 

varius, attacking horn spoons, 147. 
Antrosiomus carolinensis, beetlos in stomach, 189. 
Apanteles, mm., 340. 

n. sp., bred from Phycis, 382. 
difficilis, parasite of Ocneria, 210. 
forneratus, European parasite of Ocneria, 210. 

parasite of Pieris, 211. 
fulvipes, parasite of Ocneria, 210. 
melanoscelus, parasite of Ocneria, 210. 
solitarius, parasite of Ocneria, 210. 

Apate dispar, referred to Xyleborus, 145. 
Aphelopus melaleucus, parasitic in Typhlocyba, 

271. 
Aphididae, food of Coceinellidae, 363. 

injury in India, 61. 
on salsify, 256. 
Scymnus and Leucopis destroying, 281. 

Aphis sp., on tea plant, 329. 
brassicaB, in Mississippi, 283. 
carrotae, on carrot, 328. 
dauci, on carrot, 328. 
forbesi, mm., 294, 340. 
maidis, in Mississippi, 283. 
mali, mm., 329. 
papaveris, on carrot, 328. 
plantaginis, on carrot, 329. 
near plantaginis, on salsify, 256. 
populi, CEcanthus feeding on, 131. 
trifolii, on clover, 340. 

Aphcebantus mus., mm, 353. 
Apple-leaf Hopper, mm, 340. 
Apple-tree Flea-beetle in Bruner's report, 258. 
Apple-tree Tent-caterpillar, mm, 338. 
Apple-twig Borer, in Bruner's report, 258. 
Aramigus fulleri, mistaken for Plum Curculio in 

Caliiornia, 90 
Archippus Butterfly, migration of, 197. 
Arctia, Baumhauria, a parasite of, 235. 
Argyramceba, bred from pupae of moths, 354. 
Argyromiges morrisella, referred to Lithocolletis, 

52. 
ostensackenella, referred to Lithocolletis, 53. 
pseudacaciella, referred to Lithocolletis, 52,53. 
quercialbeUa, synonym, 25, 26. 
uhlerella, referred to Lithocolletis, 53. 

Army Worm, effect of irrigation on, 222. 
in Bruner's report, 258. 
in Indiana, 56, 76. 
in Michigan, 42. 

Arrenurus sp., from Mississippi bottoms, 294. 
Arrhipis lanieri, new to fauna, 333. 
Arsenical poisons, effect on foliage, 6. 

for curculio, 3. 
Arsenicals, effect on Honey Bee, 84,261. 
Arsenites, can not be recommended on peach, 260. 
Arthropods, compound eyes of, 293. 
Arzama obliquata, in Weed's bulletin, 200. 

Asopia costalis in olover hay, 19. 
Asparagus Beetle, Myobia a parasite of, 234. 
Aspidiotus sp., on cranberry, 337. 

aurantii, in California, 367. 
origin, 312. 
resin wash for, 92. 

ficus, danger of spread to California, 253. 
flavescens, on tea plant in Ceylon, 193. 
nerii, infesting ivy, 252. 
perniciosus, origin, 312. 
rossi, injuring olive, 336. 
these, on tea plant in Ceylon, 193. 
transparens, on tea plant in Ceylon, 193. 
uvae, parasitized by Centrodora, 253. 

Aspongopns n. sp., injuring the orange, 336. 
Astatopteryx, peculiarity of wings and eyes, 57. 
Asterodiaspis quercicola, preferring American to 

European oaks, 41. 
Astomella lindenii, reared from spider, 288. 
Ateleneura spuria, parasitic in Typhlocyba, 271. 

velutina, syn. of spuria, 271. 
Atherix, eggs of, 386. 
Athysanus maritimus, Dryinus parasitic on, 271. 
Attacus cecropia, abundance of in Nebraska and 

Dakota, 28, 29. 
ricini.'mm, 338. 

parasitized by Trycolypa, 264. 
Attagenus megatoma, feather felting "of pillows, 

318. 
probably destroying Ephestia, 278. 

Aulacophora abdominalis, affecting cucurbit* in 
India, 264. 

Aulacostethus, mm, 387. 
Aulacus, mm, 387. 
Australian Lady-bird in New Zealand, 146. 

life-history and increase in California, 70. 
spread in California, 112. 

Axima spinifrons, from Brazil, 365. 
zabriskiei n- sp. Hwd., descr. and habits, 365. 

Aximinse, relations, 365. 
B. 

Baaus americanus n. sp, Howard, descr., 270. 
parasite of spider's eggs, 359. 

clavatus, note, 359. 
seminulum, in Europe, 271. 

Bag worm, life-history of Ceylon Faggot-worm 
similar to, 192. 

on tea in India, 62. 
Baridius trinotatus, remedy, 376. 
Bark-lice, spraying for, 276. 
Baumhauria, parasite of Arctia, 235. 
Bean cut-worm, in Miss. ,283. 

seed-weevil in Africa, 2. 
weevil, mm, 340. « 

heat as remedy, 92. 
in America, 2. 

Bed-bug, life-history, 104. 
Bedellia somnulentella, note, 326. 
Belostoma americanum, mm., 340. 

in Weed's bulletin, 201. 
Benacus griseus in Weed's bulletin, 201. 
Bethylus n. sp., parasite of Codling Moth, 83. 
Bibio, fall occurrence, 197. 
Bibio sp. in Mich., 43. 

albipennis in Mich., 162. 
femoratus in Mich., 43. 
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Bibliography of American economic entomo
logy, 2. 

Bind weed Hawk-Moth, on sweet-potato in N. Z., 
135. 

Bird-lice, work on, 389. 
Blackbird, destroying the White Grub, 195. 

vs. Boll worms, 47. 
Black-headed Cranberry-worm, mm, 337. 

scale, albinism in, 379. 
Dilophogaster californica a parasite of, 248. 
in Australia, 336. 
not attacked by Vedalia, 73. 
spraying for, in California, 146. 

Blastophaga, on fig, 197. 
Blatta, in French houses, 231. 

germanica, in French houses, 231. 
work on embryology of, 163. 

Blattidoe, oviposition, 224. 
Blister Beetles, nomenclature of, 288. 
Blood-sucking Cone-nose, bite of, 106. 
Boatman, Notonecta feeding on, 201. 
Boll-worm, blackbirds destroying, 47. 

injuring poppies in India, 264 
in Mich., 42. 
in Miss., 283. 
in Tex., 20,317. 

Bombyx arracanensis, mm, 388. 
crasi, mm, 388. 
fort una t as. mm, 388. 

parasitized by Trycolypa, 264. 
sinensis, mm, 388. 

Bostrichus dispar, referred to Xyleborus, 145. 
Bot-fly of the ox, injury by, 156. 
Botis harveyana, on greenhouse plants, 277. 
Box-elder Bug in Bruner's report, 258. 

Plant-Louse in Bruner's report, 258. 
Brachyderes, Hyalomyia a parasite of, 234. 
Brachygaster, mm, 387. 
Brachysaeruginosa, Lithocollet issp., referred to 77. 
Bracon sp., infesting Bhyssematns, 112. 

nigripectns, reared from iEgeria, 83. 
Braconid*, bred parasitic, 348. 
Bruchus fabse in Colo., 332. 

obsoletus, rum, 340. 
in America, 2. 
in Colo., 332. 
subarmatus (?) damaging beans in Africa, 2. 

Bryobia pratensia in houses, 279. 
Bucculatrix, mm, 325. 
Buffalo Gnat, effects of open winter on, 261. 

injury, 2. 
report of trip to investigate, 7.-

Motb, natural history, 127. 
Buprest is striata eating through clothes, 369. 
Butternut Tingis on quince, 48. 

C. 
Cabbage Butterflies in Mich., 42. 

Maggot, experiment on, 86. 
Pionea in Miss., 283. 
Plant-louse in Miss., 283. 
Plusia in Miss., 283. 
Plutella, mm, 382. 

inN. Z.,121. 
Worm, Apanteles parasite in Europe, 211. 

Cscidotea atygia in a well, 375. 
t 

Caelinius meroniyzaB, bred from Meromyza, 281. 
Callimorpha suffusa on ash, 295. 
Calliphora vomitoria on exhumed corpses, 371. 
Callipterns trifolii, on clover, 340. 

, Callosamia promethea on cherry and sassafras, 383. 
Caloptenus in Colo., 145. 

atlanis in Mich., 44. 
Macrodactylus larvae destroying egg-pods, 

298. 
bivittatus in Mich., 44. 
differentialis in Mich., 44. 
femur-rubrum in Mich., 44. 

Calosoma peregrinator, Masicera bred from, 234. 
Camnula pellucida, damage in Utah in 1889, 27. 

var. obiona, eaten by sparrow hawk, 
146. 

Camponotus herculaneus in door yards, 108. 
pensylvanicus in door yards, 108. 

Campoplex, doubtful primary parasite of Ocne
ria, 211. 

conicus, parasite of Ocneria, 210. 
difformis, parasite of Ocneria, 210. 

Cantharid injuring vegetables in Africa, 2. 
Cantharis lugubris, changed to ulkei, 288. 

ulkei, ugubris changed to, 288. 
Capsid, a new Australian vine pest, 381. 
Capsidas, injury in India, 61. 

of India, 327. 
Carbon bisulphide, new way of using, 194. 
Carbula biguttata, injuring sesamum in India, 61. 
Carpet Beetle, natural history, 127. 
Carpocapsa injuring peaches in Japan, 65. 

pomonella in Colo., 146. 
Carpophilus brachypterus in ripe raspberries, 

258. 
Cassida, Cassidnmyia a parasite of, 234. 
Cassidomyia, parasite of Cassida, 234. 
Catalpa Sphinx, 382. 
Caterpillars stopping trains, 58. 
Cattle fly, oviposition, 60. 
Cecidomyia sp. in X. Z., 195. 

destructor, in England, 147. 
leguminicola, new remedy, 339. 
oryzae, affecting rice in India, 264. 
salicis-gnaphaloides, Xiphidium ovipositing 

in, 223. 
vaccinii, 337. 

Cecidomyid galls, Encyrtus reared from, 248. 
Cecropia Moth, abnormal larva, 86. 

silk-worm, abundance in Nebr. and \Dak., 
28, 29. 

Celatoria n. gen. Coq., descr., 235. 
crawii n. sp. Coq., descr., 235. 

Centrodora, parasite of Aspidiotus, 253. 
Cephenomyia, larvae in a man's head, 116. 
Cephus pygmsBUS, mm, 338. 

imported from Europe, 164. 
taken near Ottawa, 286. 

Cerambycidae, oviposition, 192. 
Ceraphron, a plant-louse parasite, 246. 
Cerataphis, injuring cinchona in India, 61. 
Ceratina dupla, Axima bred from, 366. 
Ceratinella, mm, 390. 
Ceratitis citriperda in Africa, 2. 
Ceresa bubalus, puncturing apple twigs, 130. 
Cermatia forceps, in houses, 316. 
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Ceroplastes floridensis, in Florida, 367. 
mistaken for Icerya, 55. 
on guava, 316. 

Cetoniid injuring fruits in Africa, 2. 
Chaetopsis aanea, bred from cornstalk, 281. 
Chaff scale, danger of spread, 341. 
Chalarus spurius, referred to Ateleneura, 271. 
Chalcid, reared from iEgeria, 83. 
Chalcidinae, mm, 365. 
Chalybion cseruleum, strategy in catching spiders, 

162. 
Charaxes sempronins, stridulation, 13. 
Chanliodes rostricornis, in "Weed's bulletin, 201.. 
Cheimatobia brumata, traps for useless, 289. 
Chelimorpha cribraria, injuring Convolvulus in 

N. M., 114. 
Cheloninae, bred parasitic, 352. 
Cherry tree-slug, mm, 294,340. 
Chilocorus bivulnerus, experiment with, 364. 
Chilo saccharalis, inj ury to sugar cane in India, 61. 
Chinch Bug, mm, 338. 

disease of, 388. 
effect of irrigation on 221. 
Entomophtbora attacking, 126. 
in Bruner's report, 258. 
in Ohio, 92. 
remedies for, 75. 

Chionobas androconia, compared with macounii,45. 
californica allied to macounii, 45. 
macounii, article on, by James Fletcher, 45. 

Chora-poka, injuring sesamum in India, 61. 
Chortologa australis, locust in Australia, 336. 
Chremylus rubiginosus, parasite of Ephestia, 260. 
Chrysididas, males genital armature in, 386. 
Chrysopa, preying on the Grain Aphis, 31. 

sp., possible Vedalia enemy, 73. 
Chrysops, in Colorado, 146. 
Chuck-wills-widow, beetles in stomach, 189. 
Cicadea, Buckton's monograph, 388. 
Cicada septendecim, mm, 385. 

1675 appearance, 161. 
Cicadula virescens,'parasitized by Pipunculus, 271. 
Cicindela formosa, in Nebraska, 145. 

lecontei, resembles limbata in habits, 145. 
lepida, on white sands in Nebraska, 145. 
limbata in Nebraska, 144. 
punctulata, in Nebraska, 145. 
venusta, in Nebraska, 145. 

Cigarette beetle, 368. 
Cimbex americana, injuring willow and cotton-

wood, 228, 229,230. 
Tachinid bred from, 164. 

Clisiocampa americana, mm, 338. 
in Arkansas, 27. 

sylvatica, stopping trains, 58. 
Clothes moths, account of and means of destroy

ing, 211. 
in India, 61. 

Clover-hay worm, injury, 19. 
Clover-root Cecidomyia, mm, 337. 
Clover-seed midge, new remedy, 339. 
Clubiona putris, parasitized by a dipter, 288. 
Coccidae, food of Coccinellida?, 363. 

injury in India, 61. 
new East Indian genus, 55. 

Coccinella dispar, cannibalism witb, 55,121. 

Coccinella nova-zealandia, destroying Icerya, 57. 
novem-notata, cannibalism with, 121. 

experiment with, 364. 
repanda, destroying Rhopalosiphum, 287. 
transversoguttata, preying on Epilaohna, 

114,115. 
Coccinellidae, experiment with, 363. 

eating Grain Aphis, 31. 
Cockroaches, account of, 266. 
Coccotorus Scutellaria, in sand cherry, 258. 
Coccus vandalicus, on the cocoanut, 278. 
Codling moth, mm, 258, 337. 

enemies of, 83. 
experiments on, 181. 
Pacific Coast habits, 84. 
spraying for, 276,340. 

Coelosterna scabrata, affecting sal saplings in 
India, 264. 

Ccenopceus palmeri, lives in Opuntia, 162. 
Coleoptera,aquatic, from Mississippi bottoms, 294. 

blind species, 291. 
mining leaves, 77. 

Collections, insect, mode of arranging, 342. 
Colorado potato-beetle, mm, 319. 

effect of Bordeaux mixture on, 180. 
eggs destroyed by Trombidium, 189. 
Gipsy moth a greater pest, 209. 
new enemy in Bruner's report, 258. 
Tachinid parasite of, 233. 

Columbus Hort. Soc, notice of, 387. 
Conicera sp., in corpse, 341,356. 

atra, breeding in decayed radishes, 358,371. 
Coninomus nodifer, new to fauna, 333. 
Conocephalus ensiger oviposits between root-

leaves and stems, 224. 
Conorhinus sanguisuga, bite of, 106. 
Conotrachelus nenuphar, Fuller's rose-beetle mis

taken for, 90. 
Sigalphus bred from, 280. 

Copidosoma truncatellum, parasite of Plusia, 253. 
Coprid, stridulation, 13. 
Coptotriche n. gen., Wlsm., descr., 322. 

complanoides, note, 322. 
Corimelaena nitiduloides, in ant's nest, 390. 
Corisa alternata, Notonecta feeding on, 201. 
Coriscus ferus, preying on Monostegia, 140. 
Cornel saw-fly, habits and data of injuries, 239. 
Corn bill-bugs, mm., 338. 

life-history, 132. 
Corn-feeding Syrphua-fiy, in Missouri, 115. 

plant-louse, in Mississippi, 283. 
root-worm, in Bruner's report, 258. 

Kentucky, 179. 
Mississippi, 283. 

saw-fly, European, imported, 164. 
taken near Ottawa, 286. 

worm, in Bruner's report, 258. 
Mississippi, 283. 

Corydalus cornutus, popular names for, 122. 
Corythuca arcuata on quince, 48. 
Cosmopepla carnifex, injuring raspberry foliage, 

258. 
Cossinsa, boring coffee and tea plants, 193. 
Cotton-worm, mm, 382. 

damage in Texas, 32. 
in Mississippi, 283. 
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Cow horn-fly, in Lintner's report, 200. 
Cranberry fruit-worm, mm., 337. 

scale, mm, 337. 
Crioceris asparagi, Myobia a parasite of, 234. 
Crossotosoma aegyptiacuro, note on, 327. 
Croton bug, account of, 267. 
Crow, destroying the white grub, 195. 
Cryptochcetum,Lestophonus a synonym of, 91. 

. Cryptolechia, characters and relations. 150,154. 
algideUa, referred to Stenoma, 153. 
concolorella, doubtful position of, 152. 
cressonella, synonym, 151. 
ferruginosa, relation with obsoletella, 151. 
frontalis, relation with Stenoma, 152. 
humilis, referred to Stenoma, 154. 
lithosina, referred to Ide, 155. 
nubeculosa, synonym, 154. 
obsoletella, note, 151. 
quercicella, synonymy of, 151. 
reflexella, synonymy of, 151. 
ecklsegeri, referred to Stenoma, 152. 
straminella, formerly under Machimia, 150. 
vestalis, referred to Ide, 155. 

Cteniza ariana, A stomella reared from, 288. 
Culex, in Colorado, 146. 
Curculionidse, breeding habits of, 109. 
Curculio, Plum, arsenical poisons for, 3. 

feeding experiments, 3. 
insecticide experiments, 4. 

Currant Borer in Michigan, 42. 
Gall-mite, mm, 337. 
Worm, remedy, 252. 

Cut-worms, mm., 336,338. 
Anthrax bred from, 280. 
extreme ravages, 318,319. 
in Bruner's report, 258. 
in India, 61. 
iLjuring tea plant, 330. 
in Mississippi, 283. 
trapping with clover, 76. 
Western-striped, active in winter, 383. 
Variegated, on carnations, 376. 

Cyaniris pseudargiolus, on clover, 340. 
Cyrtoneurastabulans, on exhumed corpses, 371. 

D. 

Dactylopiu s on red clover, Solenopsis attending, 
258. 

sp., in Egypt, 256. 
citri mistaken for Icerya, 55. 
vitis, disappears when its metamorphosis is 

disturbed, 36. 
Daremma catalpaB, on Catalpa, 382. 
Datana angusii, in Indiana, 149. 

ministra, defoliating black walnuts, 256. 
parasitized by Tachina flies, 257. 

Death's-head Moth, stridulation, 13. 
Death-watch, mm, 369. 
Deltocephalua xanthoneurus, Gonatopus parasi

tic on, 271. 
Depressaria cryptolechiella, synonym, 151. 
Dermatobia, in man from Brazil, 386. 
Dermestes vnlpinus, damaging silk cocoons in 

India, 62. 
injury to goat skins in Delaware, 63. 

Diabrotica duodecimpunctata in Kentucky and 
Virginia, 179. 

in Mississippi, 283. 
on roots of Rudbeckia, 182. 

longicornis, in Nebraska, 182. 
not in Kentucky, 179. 

soror. dipterous parasite of, 233. 
eaten by Xysticus, 74. 
Tachina bred from, 74. 

vittata, gauze frame for, 340. 
Melanophora a parasite of, 234. 

Diamond-back moth damaging cabbage in Af
rica, 2. 

Turnip moth, in New Zealand, 121. 
Diapheromera, in Colorado, 146. 
Diaspis vandalicus, on the cocoanut, 278. 
Dichelia sulfureana, reared on salsify, 255. 
Dicte corruscifasciella, synonym, 285. 
Dictyna, sp., malformed specimen, 162. 
Dictynidae, mm., 292. 
Digger-wasp, killing tarantula in Texas, 149. 
Dilophogaster, Ophelosia near, 321. 

Tomocera changed to, 249. 
californica, parasite of black scale, 248, 381. 

Dilophus, fall occurrence, 197. 
Dingy Cut-worm eating strawberries, 29, 
Diplosis equestris, probable injury to barley in 

England, 147. 
liriodendri, on tulip tree, 362. 
pyrivora, injury in England, 65. 

Diptera, ovipositing on Harpiphorus eggs, 243. 
aquatic from Mississippi bottoms, 294. 
Low's work in, 196. 
piercing ovipositors in, 261. 

Dissosteira Carolina, mm, 385. 
aerial performances of, 262. 
flight to escape from a sparrow, 162. 

Dogwood saw-fly, habits and injuries, 239. 
Dolerus, defined by submarginal cells, 243. 
Donacia subtilis, pollenizes Nuphar, 201. 
DoryctinaB, bred parasitic, 350. 
Dorylaimus, injuring sugar-cane in Java, 85. 
Doryphora 10-liueata, injury in Ohio, 92. 

in Mississippi, 22. 
Southern spread, 122. 
Tachinid parasite of, 233. 
work on embryology of, 163. 

Dragon Flies, notice of work on North European, 
260. 

Zaitha devouring early stages, 201. 
Drassidae, effecti of bite, 255. 
Drosophila ampelophila, found in hen's feed, 254. 
Drosophilidaa, found in dung, 254. 
Dryinidae, parasitic on Jassidae, 271. 
Dryinus pedestris, parasitic on Athysanus, 271. 
Dryocampa rubicunda, in Missouri, 276. 
Dung-beetles, scent in, 189. 
Dynastes tityus, in Indiana, 89. 

E. 
Economic Entomologist's Union proposed, 31. 
Elaterid larva destroying Macrodactylus larva, 

299. 
Elm Bark-louse, a newly imported, 34. 

Leaf-beetle, in houses, 377. 
in Lintner's report, 200. 
spraying for, 29. 
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Emphytus, defined by submarginal cells, 243. 
cinctus, newly imported, 378. 
maculatus, easily confused with Monostegia, 

138. 
testaceus, identical (?) with varianus, 242. 

Empoasca albopicta, mm, 340. 
Encyrtus clavellatus, mm, 248. 

websteri n. sp., Howard, descr., 247. 
Endioptis nitidalis, in Mississippi, 283. 
Entomological Club A. A. A. S., 1889 meeting, 88. 

journal, new, 340. 
News, notice of, 199. 
Society of "Washington, minutes, 30,123, 162, 

197, 261,262, 291. 
proceedings, review, 385. 

Entomologists, Association of Economic, 62, 87, 92, 
123,163. 

minutes of first annual meeting, 177. 
Entomology, at Paris Exposition of 1889,165. 

bibliography of economic, 335. 
bulletin 21 of Division of, 336. 
Division of, work on Pacific coast, 125,141. 
honors to American, 54. 

Entomophthora, attacking Chinch-bug, 126. 
Epargyreus tityrus, on clover, 340. 
Epeira sclopetaria, malformed specimen, 162. 
Epeiridae, Baeus bred from eggs of, 271. 
Ephemeridae, from Mississippi bottoms, 294. 
Ephestia sp., in crackers, 146. 

interpunctella, damage in America, 167,170. 
distinguished from kuhniella, 171. 
in flouring mills, 278. 

kiihnielia^Chremylus a parasite of, 260. 
in Canada, 187. 
investigations of damage, 166. 

zeaB, in America, 167. 
Epicaerus imbricatus, injuring potato, 92. 
Epicauta lugubris, mm, 288. 
EpTiachna corrupta, injuring beans, 114,377. 
Erigone, mm, 390. 
Eriococcus azaleas, similar appearance of Gossypa

ria ulmi to, 35. 
eucalypti, destroyed by Leis, 287. 

Eristalis dimidiatus, from bowels of a woman, 261. 
tenax, from bowels of a man, 262. 

Erythroneura vitis, in Michigan, 44. 
Eumeta carmerii, injuring tea-plant in Ceylon, 192 
Eupelmus, distinguished from Halidea, 262. 

bifasciatus, parasite of Ocneria, 211. 
Euphoria inda, damaging green corn, 277. 
Euplectrus, similar in habits to Bethylus, 83. 
European Cock-chafer, remedies, 300. 
Eurycreon, in Colo., 145. 

rantalis, parasites of, 327. 
Euryischia lestophoni, bred from Lestophonus, 

321. 
Eurytoma abrotani, parasite of Ocneria, 211. 

hordei, referred to wrong genus, 195. 
oleariaB, referred to wrong genus, 195. 

Eurytominae, mm, 365. 
Euschistus variolarius, injuring raspberries in 

Michigan, 44. 
Evania. mm, 387. 
Evaniidae, monograph of, 387. 
Exorista doryphorae, bred from Doryphora, 233. 
Exothecinae, bred parasitic, 350. 

F. 

Faggot Worm, injuring tea-plant in Ceylon, 192. 
Fall Web-worm, effect of open winter on, 261. 
Februa hoffmanseggi,, stridulation, 13. 
Field cricket destroying strawberries, 89. 
Fig Eater in South, 2. 
Five-ribbed Tea-mite, in Ceylon, 193. 
Flat Scale in Africa, 2. 
Flea Beetles injuring strawberry, 369. 
Fleas, metamorphoses of, 290. 
Florida Wax-scale, mistaken for Icerya, 55. 

on guava, 316. 
Flour infested with Phylethus, 21. 
•Fluted Scale, Australian hymenopterous parasite 

of, 248. 
Fluted Scale, hydrocyanic acid gas for, 204. 

in Africa, 2. 
not in Florida, 55. 

Fodder-Worm in Southern States, 18. 
Foenus, mm; 387. 
Forest Tent-caterpillar, stopping trains, 58. 
Formica rufa (?) destroying insect specimens in 

S. Amer., 22. 
schaufussi, Corimelasna in nest, 390. 

Frog, destroying the May Beetle, 195. 
Fruit-fly, in Queensland, 266. 
Fuller's Rose-beetle, mm, 336. 

mistaken for Plum Curculio in Cal., 90. 
Fungus diseases, international meetings, 295. 
.G. 
Gall-making insects in N. Z., 194. 
Garden Web-worm, parasites of, 327. 
Gasteruption, mm, 387. 
Gastroidea polygoni injuring grass, 275. 

on Polygonum, 190. 
Gelechia sp., bred probably from clover, 281. 

cerealella, damage in America, 167. 
liturella, synonym, 154. 
refusella, Menesta tortricella a synonym of, 

304. 
Geotrupid, stridulation, 13. 
German Cockroach, account of, 267. 
Gipsy Moth, hymenopterous parasites of, 262.. 
Glyphipteryx, note, 285. 
Goat skins, injured by Dermestes vulpinus, 62. 
Golden-winged Woodpecker, destroying the White 

Grub, 195. 
Gonatista grisea, mm., 340. 
Gonatopus pilosus, parasitic on Deltocephalus, 

271. 
Gortyna nitela in corn and ragweed, 375. 

similar methods of a cut-worm to, 133, 
Tachina sp. bred from, 280. 

Gossyparia alni, a synonym of ulmi, 35. 
farinosus, a synonym of ulmi, 35. 
lanigera, a synonym of ulmi, 35. 
spurius, a synonym of ulmi, 35. 
ulmi, article, 34. 

Gracilaria sp. injuring tea-plant, 330. 
Grain Moth, damage in America, 167. 

Plant louse, mm, 336,339. 
injury in 1889,31. 
in Mich., 44. i 
new parasites of, 246. 
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Grape-vine Leaf-hopper, a remedy, 86. 
in Mich., 44. 

Graptodera exapta on fuchsias, 277. 
Grasshoppers, mm, 327. 

in Utah, 281. 
Green Bug injuring potato in India, 61. 

Coffee-scale, kerosene emulsion for,in India, 17. 
Green-striped Maple-worm in Bruner'sreport, 258. 
Greeting, 1, 91. 
Gryllidae, oviposition of, 224. 

H. 

Hadena stipata, destructiveness of, 383. 
injuring corn, 134. 

Haematobia cornicola, oviposition, 60. 
synonym of serrata, 95. 

ferox, a European species, 95. 
serrata, Kowarz's identification, 191. 

life-history, 93. 
Smith's bulletin, 165. 

stimulans, a European species, 95. 
Hagno, synonym of Cryptolechia, 150. 

faginella, synonym, 151. 
Hair worms, infesting Melanoplus atlanis, 68. 
Halidea, mm., 385. 

schwarzii n. sp., Ashm., first species of the 
genus found in this country, 262. 

Haltica ignita, injuring strawberry, 370. 
Harlequin Cabbage-bag in N. M., 114. 
Harpalus faun us, infested with.mites, 369. 
Harpalyce albella, synonym, 155. 

eanusella, synonym, 154. 
tortricella, synonym, 155. 

Harpiphorus, defined by submarginal cells, 243. 
maculatus, comparison with other species, 227. 

easily confused with Monostegia, 138, 
testaceus, identical (?) with varianus, 242. 
varianus, habits and data of injuries, 239. 

Harvest Mite, destroying eggs of Dorypbora, 189. 
Hawthorn Tingis on quince, 48. 
Hecabolinas, bred parasitic, 350. 
Hecatesia sp. in Mexico, 15. 

exultana, figured by Boisduval, 15. 
fenestra ta, stridulation, 14. 
thyridion, stridulation, 15. 

Heel Fly, oviposition, 174. 
Helia aemula damaging fodder, 18. 
Heliothis armigera, in Colorado, 146. 

hajnring poppy in India, 62, 264. 
in Michigan, 42. 
in Mississippi, 283. 
in Texas, 20. 

Hellgrammite Fly, popular names for, 122. 
Helomyza sp., in Mayfield Cave, 374. 
Hemiptera, aquatic, from Mississippi bottoms, 294. 

preying on Harpiphorus larvae, 243. 
Hemiteles fulvipes, parasite of Ocneria, 210. 

variegaturn, bred from Phycis, 382. 
Henopa brunneus, on apple twigs, 288. 

marginatus, possibly reared from spider, 288. 
Hessian Fly, mm., 264,336. 

importation of parasites, 390. 
in California, 252. 

Heterodera javanica, injuring sugar-cane in 
f Java, 85. 
t 
r 
i-

Heterodjera radicicola, injuring clematis, 338. 
life history, 263. 

schachtii, in Europe, 263. 
Heteroptera, from southern Michigan, 390. 
Hippodamia convergens, experiment with, 264. 

preying on Epilachna, 114. 
13-punctata, experiment with, 364 

on aquatic plants, 201. 
Hispa aenescens, injuring rice in India, 61. 
Holcocephala abdominalis, notes on, 162. 
Homoptera. Low's work in, 196. 
Honey Bees, effect of arsenicals on, 84,123, 261. 
Hontalia allied to Axima, 365. 
Hop aphis, mm, 339. 

Plant-louse, Megaspilus reared from, 246. 
Hoplocrepis albiclavus, mm, 30,385. 
Horn Fly, life-history, 93. 

oviposition, 60. 
Smith's bulletin, 165. 

Horse Bot-Fly, eggs not inserted, 175. 
Horticultural law, the amended Californian, 81. 
Horticulture, Los Angeles County Commission, 

312. 
new insect legislation re, 330. 
new State board of Oregon, 56. 
test case under law, 331. 

Hyale, synonym, 154. 
coryliella, synonym, 154. 

Hyalomyia, parasite of Brachyderes, 234. 
Hydrocyanic acid gas, for Bed Scale, 202. 
tiylemia coarctata, mm, 337. 
Hymenoptera, bred parasitic in National Museum 

collection, 348. 
male, genital armature in, 386. 

Hymenopterous parasites, mm, 339. 
Hyperacmus tineae, clothes moth parasite, 213. 
Hyphantria cunea, effect of open winter on, 261. 

in Minnesota, 164. 
Hypoderma, larva traveling in a boy's body, 238. 

bovis, co-operative investigation, 183. 
in Colorado, 145. 
injury by, 156. 
larvaB taken internally, 201, 207. 
life-history and remedies, 172. 
traveling grub resembling, 239. 

diana, internal larvaB similar to, 207. 
traveling grub resembling, 239, 

lineata, oviposition, 174. 
Hyptia, mm, 387. 
I. 
Icerya purchasi, mm, 333. 

Australian hymenopterous parasite of, 
248. 

bulletin on enemies of, 336. 
Cedrus libani a new food-plant of, 49. 
destroyed by Vedalia, 112. 
disappearance in New Zealand, 57,146. 
enemies of, 70. 
Hydrocyanic acid gas for, 204. 
Hymenopterous parasite ot in Australia, 

320. 
importation of parasite to destroy, 15 
in Africa, 2. 
not in Florida, 55. 
recent increase in New Zealand, 384. 
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Icerya purchasi, Telephorus consors a new enemy 
of, 49. 

rosa3, MS. name proposed, 333. 
sacchari, mm, 333. 

Ichneumon sp., bred from Ceratina, 366. 
Ichneumonidae, parasitic on Ocneria, 210. 
Ide, characters and relations, 150,155. 

lithosina, note, 155. 
osseella n. sp. "Wlsm., described, 155. 
vestalis, note, 155. 

Idiocerus sp., on mango in India, 265. 
Imbricated Snout-beetle, in Bruner's report, 258. 
Imported Cabbage-worm, mm, 340. 

Gipsy Moth, in Europe, Asia, and Japan, 209.' 
In New England, 208. 

Indian meal-moth, damage in America, 167. 
in flouring mills, 278. 

Inquilinse, bred from iEgeria, 281. 
Insecticides, American, in India, 17,47,264. 

litigation concerning, 260. 
and fungicides combined, 339. 

Insidious Plant-bug, attacking scales, 364. 
Irrigation, effect on injurious insects, 215. 
Ischnaspis filiformis, on palm leaf, 368. 
Isosoma hordei, not parasitic on Cecidomyia, 195. 

orchidearum, on orchids, 250. 
lulus sp., on exhumed corpses, 371. 

impressus, infesting ripe raspberries, 258. 
Ixodes bovis, injury to cattle in Texas, 20. 

J. 
Jassidae, Dryinidae and Pipunculidae parasitic on, 

271. 
injury in India, 61. 

Jay, destroying the White Grub, 195. 
Joint-worm, not parasitic on Cecidomyia, 195. 

K. 
Kakerlak orientalis, in French houses, 231. 
Katipo of New Zealand, bites of, 134. 
Katy-did, call of, 282. 

oviposition, 224. 
King-bird, destroying the White Gru,b, 195. 
Koebele, Albert, testimonial, 379. 
L. 
Laboratory, organization of work in, 185. 
Lachnosterna, sudden appearance, 297. 

fusca in Colorado, 332. 
larva eating locust eggs, 298. 
larval life, 372. 
remedies, 300. 

birticula, in Mississippi, 283. 
prunina, local abundance in Michigan, 43. 
rugosa, in stomach of Chuck-wills-widow, 189. 

Lachnus, on Pine, 314. 
longistigma, on Linden in Washington, 90. 
platanicola, differences between longistigma 

and, 90. 
Lady-bird, mm, 339. 

cannibalism with, 55. 
parasite, observed by Goding, 147. 

Lamphides elpis, larvaB injuring Cardamom in Cey
lon, 61. 

Languria gracilis, bred from rag-weed, 347. 
mozardi, breeding habits, 346. 

Laphria canis, in Michigan, 43,162. 
Larch Saw-fly, in Lintner's report, 200. 
Lasioderma serricorne, mm, 385. 

in cigarettes, 369. 
testaceum, injuring opium balls and cheroots, 

62. 
Lathridius nodifer, new to fauna, 333. 
Lathrodectus sp., in Madagascar, 273. 

mactans, allied species in New Zealand, 75. 
scelio, bites of, 134. 
verecundus, bite of, 46. 

Leaf Crumpler, Hemiteles bred from. 382. 
Leaf-hoppers, on Cranberry, 337. 
Leather Beetle, injury to goat skins in Delaware, 

62. 
damaging silk-worm cocoons in India, 62.. 

Lecanium sp., not attacked by Vedalia, 73. 
acuminatum, L. mangiferae distinct from, 48. 
coffeae, affecting coffee, 265. 
hesperidum, in Africa, 2. 

on life history, 370. 
mangiferae on Mango, 48. 
nigrum, affecting coffee, 265. 
oleae, albinism in, 379. 

Dilophogaster californica a parasite of, 248. 
in Australia, 336. 
not attacked by Vedalia, 73. 
viride, mm, 370. 
affecting coffee, 265. * 
kerosene emulsion for in India, 17. 

Leis conformis, destroying Schizoneura, 287. 
Lepidoptera, noises made by, 11. 
Lepisma saccharina, in houses, 316. 
Leptocorisa acuta, injury to rice in India, 61. 
Lesser Locust in Michigan, 44. 

New Hampshire, 62,66. 
water-bug, devouring aquatic animals, 201. 

Lestophonus, validity of the genus, 91. 
iceryas, distinct from monophlcebi, 261. 

in California, 377. 
value as an Icerya destroyer, 147. 

monophlcebi, distinct from iceryae, 261. 
Leucania unipuncta in Michigan, 42. 
Leucanthiza sp., referred to Metonius laevigatas, 

78. 
Leucopis sp., preying on aphides, 281. 
Ligyrus gibbosus, in bird's stomach, 189. 
Limneria, reared from larvaB on salsify, 255. 

difformis, parasite of Ocneria, 210. 
eurycreontis, parasite of web-worm, 328. 

Limonius auripilis, eating raspberries, 258. 
Limulus, eye of, 293. 
Lina lapponica, in Minnesota, 164. 

scripta, in Minnesota, 164. 
tremulae, in Minnesota, 164. 

Linden tree-louse, on linden in Washington, 90. 
Liobonum dorsatum, in Weed's catalogue, 199. 

formosum, in Weed's catalogue, 199. 
Listronotus latiusculus, breeding An Sagittaria, 

201. *V 
Lithobius, mm, 282. 
Lithocolletis sp., referred to Brachys aeruginosa, 

77. 
sp., referred to coleoptera, 77,78. 
sp., upper and lower mines on Betula, 120. 
sp., upper mines on Grindelia. 119. 
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Lithocolletis aceriella, upper mines on Acer and 
Hamamelis, 119. 

actinomeridis, allied to ambrosiella, 54. 
upper mines on Actinomeris, 119. 

aenigmatella, synonym, 52. 
aeriferella, lower mines on Quercus, 119,120. 
aesculisella, a variety, 53, 54. 

upper mines on ̂ sculus, 119. 
affinis, bred from Lonicera, 51. 

lower mines on Lonicera and Symphori-
carpns, 119. 

albanotella, lower mines on Quercus, 119. 
alnicolella n. sp. Wlsm., described, 80. 

upper mines on Alnus, 120. 
alniella, food-plant unknown, 120. 
alnifoliella, doubtful American species, 77. 
alnivorella, distinct from alnicolblla, 80. 

upper mines on Alnus, 120. 
ambroaiaeella, corrected to ambrosiella, 54. 
ambrosiella, lower mines on Ambrosia and 

Helianthus, 119. 
note, 54. 

amcena, allied to ambrosiella, 54. 
lower mines on Actinomeris, 119. 

amorphae, synonym, 53. 
amorphaeella, bred from Amorpha, 53. 
argentifimbriella, lower mines on Quercus, 119. 

note, 25, 26. 
argentinotella, lower mines on Ulmus, 119. 
atomariella, a valid species, 54. 

lower mines on Salix and Populus, 120. 
aurouitens, lower mines on Alnus, 120. 
anstralisella, food-plant unknown, 120. 
basistrigella, lower mines on Quercus, 119. 

synonym, 25. 
bethuniella, upper mines on Quercus, 120. 
bicolorella, mining oak leaves, 23. 
bifasciella. affinities, 24. 

upper mines on Quercus, 119. 
bostonica, allied to ambrosiella, 54. 

food-plant unknown, 120. 
caryaefoliella, upper mines on Juglans and 

Carya, 119. 
caryalvella, lower mines on Carya, 119. 
castanella, upper mines on Quercus and Cas

tanea, 120. 
celtifoliella, note, 52. 

upper and lower mines on Celtis, 119. 
celtisella, synonym, 52. 
chambersella, food-plant unknown, 120. 

to replace name, 78. 
cincinnatiella, allied to macrocarpella, 78. 

same group as nemoris, 117. 
upper mines on Quercus, 119. 

clelttiensella, lower mines ou Acer, 119. 
valid species, 25. 

conglomeratella, food-plant unknown, 23. 
upper mines on Quercus, 120. 

consimilella, note, 51. 
synonym, 53. 

coryliella, mining Corylus, 54. 
upper mines on Cupuliferae, 120. 

desmodiella, lower mines on Desmodium and 
Phaseolus, 119"' 

diapbanella, lower mines on Quercus, 120. 
elephantopodella, allied to ambrosiella, 54. 
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Lithocolletis elephantopodella, lower mines on 
Compositae, 119. 

eppelsheimii, upper mines on Carya, 119. 
faginella, lower mines on Fagus, 120. 
fitchella, insiguis allied to, 118. 

lower mines on Quercus, 120. 
fragilella, lower mines on Lonicera and Sym-

phoricarpus. 119. 
note, 51. 

fuscocostella, note, 25. 
gaultheriella n. sp. Wlsm., described, 79. 

upper mines on Gaultheria, 119. 
gemmea, note, 53. 

upper mines on Robinia, 119. 
guttifinitella, note, 53, 54. 

upper mines on Rhus and iEsculus, 119. 
hagenii, lower mines on Quercus, 120. 
hamadryadella, upper mines on Quercus, 119. 
helianthivorella, allied to ambrosiella, 54. 
ignota, allied to ambrosiella, 54. 

lower mines on Helianthus, 119. 
incanella, n. sp. Wlsm., described, 81. 

lower mines on Alnus, 120. 
insignis, n. sp. Wlsm., described, 117. 

food-plant, unknown, 120. 
intermedia, note, 25. 
lebertella, affinities, 25. 

tipper mines on Quercus, 120. 
Iedella, n. sp. Wlsm., described, 79. 

upper mines on Ledum, 119. 
longestriata, synonym, 25, 26, 
lucetiella, note, 52. 
lucetrella, lower mines on Tilia, 119. 
lucidicostella, lower mines on Acer, 119. 
lysimachiaeella, a doubtful species, 77. 
lysimachiella, lower mines on Lysimachia, 119. 
macrocarpella, allied to umbellulariaB, 78. 

upper mines on Quercus, 120. 
mariaeella bred from Symphoricarpus, 51. 
mariella, lower mines on Symphoricarpus, 

119. 
minutella, lower mines on Quercus, 120. 
mirifica, synonym, 53. 
modesta mining elm leaves, 23. 
morrisella, lower mines on Amphicarpaea, 119. 

note, 52. 
nemoris n. sp. Wlsm., described, 116. 

upper mines on Vaccinium, 119. 
nobilissima, allied to ambrosiella, 54. 
non-fasciella, synonym, 52. 
obscuricostella, lower mines on Ostrya, 120. 
obsoleta, food-plant unknown, 120. 
obstrictella, lower mines on Quercus, 120. 
obtnsilobae mining oak leaves, 23. 
occitanica, lower mines on Ulmus, 119. 
oregonensis, n. sp. Wlsm., desoKbed, 117. 

food-plant unknown, 120. 
ornatella, synonym, 53. 
ostensackenella, note, 53. 

upper and lower mines on Robinia, 119. 
ostryseella, mining Ostrya, 54. 
ostryaefoliella, lower mines on Ostrya, 120. 

note, 53. 
ostryella, upper mines on Ostrya, 120. 
pastorella, affinities, 54. 
pomifoliella, lower mines on Rosaceae, 119. 
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Lithocolletis populiella, lower mines on Populus, 
120. 

populifoliella, affinities, 54. 
synonym, 52. 

quercibella, lower mines on Quercus, 120. 
synonym, 25. 
synonomy of, 77. 

quercipulchella, synonym of quercibella, 77. 
quercivorella, mining oak leaves, 23. 

upper mines on Quercus, 120. 
quinquenotella, change of name, 78. 
rileyella, lower mines on Quercus, 120. 

synonym, 25. 
robiniella, bred from Robinia, 52. 

upper and lower mines on Robinia, 119. 
roboris, insignis allied to, 118. 
salicicolella, allied to Iedella, 80. 
salicifoliella, a valid species, 54. 

lower mines on Salix and Populus, 120. 
scabiosella, oregonensis allied to, 117. 
scudderella, lower mines on Salix, 120. 
sexnotella, food-plant unknown, 120. 
solidaginis, lower mines on Solidago, 119. 
subaureola, note, 25. 
symphoricarpella, lower mines on Symphori-

carpus, 119. 
tenuistrigata, note, 25. 
texanella, synonym, 52. 
tiliella, upper mines on Tilia, 119. 
toxicodendri, upper mines on Rhus, 119. 
trifasciella not an American species, 51. 
tritaeniella, note, 53. 

upper mines on Oatrya, 120. 
tubiferella, a coleopterous larva, 77. 

doubt as to species, 24. 
upper mines on Quercus, 119. 

uhlerella, lower mines on Amorpha, 119. 
uhlerella, note, 53. 
ulmella, mining elm leaves, 23. 

upper mines on Ulmus, 119. 
umbellulariae n. sp. "Wlsm., described, 78. 

upper mines on TJmbellularia, 119. 
unifasciella, upper mines on Quercus, 120. 

Lithophana antennata, early appearance, 383. 
Lixus concavus, injuring rhubarb, 294. 

macer, bred from Chenopodium, 294. 
parcus, gall-making habit, 294. 

Lobster caterpillar, on tea plant in Ceylon, 193. 
Locustae, European, ovipositing in the ground, 

224. 
Locustidae, embryological observations, 223. 

oviposition of, 224,225. 
variety of oviposition, 224. 

Locusts, mm, 337. 
in Algeria, 59. 
in India, 332. 

Locusts, outbreaks in 1889, 27. 
Locust-mite in New Hampshire, 67. 

Rocky Mountain, effect of irrigation on, 216. 
Long scale, danger of spread, 341. 
Lophoderus triferana, reared on salsify, 255. 
Lucilia in Colorado, 146. 
Lycaena coniyntas, mm, 385 
Lyctus sp. in Bamboo, 19. 
Lydella doryphorae, bred from Doryphora, 233. 
Lygocerusa, a plant-louse parasite, 246. 

Lygus lineolaris, a synonym of pratensis, 49. 
oblinitus, a synonym of pratensia, 49. 
pratensis, on pear and apple, 49. 

piercing salsify leaves, 255. 
Lymexylon sericeum, in red oak, 123.' 
Lyperosia, Haematobia serrata referred to, 95. 

serrata, Kowarz's identification, 191. 

M. 
Machimia, characters and relations, 150. 

tentoriferella, note, 150. 
Macrodactylus angustatus, in the South, 297. 

uniformis, in the Southwest, 297. 
on apple in New Mexico, 115. 

subspinosus, life-history, 295. 
in New Mexico, 114. 

Mallophaga, resemblance of ultimate Platypsyllus 
larva to, 201,244. 

Mamestra-like larvae injuring grape in California, 
56. 

Mamestra legitima, in Asclepias seed-pod, 382. 
papaverorum, confounded with Boll Worm, 

264. 
Mantidae, embryological observations, 223. 

oviposition of, 224. 
Westwood's revision, 340. 

Mantis wheeleri, mm, 340. 
Maple scale in Michigan, 44. 
Masicera, parasite of Calosoma, 234. 
May Beetle, found iu frog's stomach, 195. 

in Mississippi, 283. 
on larval life, 372. 
sudden appearance', 297. 

Fly, Zaitha and Notonecta devouring larvae, 
201. 

Meal-worm, beetles of, in a pin-cushion, 148. 
Mealy bug, Egyptian, 256,327. 

mistaken for Icerya, 55. 
resin wash for, 276. 

Meconema varium, ovipositing under bark scales, 
224. 

Mediterranean flower-moth, damage by, 166,336. 
in Canada, 187. 
parasite of, 260. 

Megapenthes granulosus, synonym of limbalis, 292. 
limbalis, granulosus identical with, 292. 

Megaspilus, reared from plant-lice, 246. 
niger, n. sp., Howard, descr., 247. 

Megilla maculata, experiment with, 364. 
parasite observed by Goding, 147. 

Melanism, 341. 
Melanochroism, 341. 
Melanophora diabroticas, parasite of Diabrotica, 

233. 
Melanoplus atlanis, in New Hampshire, 66. 
Melanoplus bivittatus, damage from, in Utah in 

1889,27. 
cinerens, damage from, in Louisiana in 1889,27. 
devastator, damage from, in Utah in 1889,27. 
femur-rubrum, damage from, in Utah in 1889, 

27. 
apretus, mm., 336. 

damage from, in Utah in 1889,27. 
Melittia ceto, in Mississippi, 283. 
MeloidsB, nomenclature of, 288. 



4 0 5 

Melolontha Mppocastani, remedies, 300. 
vulgaris, abundance in Pomerania, 30. 

larval life, 374. 
remedies, 300. 

Melon-worm, in cantaloupes, 376. 
Menavody, poisonous spider, 273. 
Menesta, characters and relations, 150,154. 

erected for an aberrant Gelechiid, 303. 
melanella n. sp., Murt., described, 304. 
tortricella, mm, 304. 
tortriciformella, synonymy, 154. 

Mermis, infesting Melanopus atlanis, 68. 
Meromyza americana, Caelinius bred from, 280. 

on wheat, 87. 
Mesochorus, reared from Microgaster cocoons, 211. 

gracilis, parasite of Ocneria, 210. 
pectoralis, parasite of Ocneria, 210. 
splendidulus, parasite of Ocneria, 210. 

Mesograpta polita,in Missouri, 115. 
Metonius laevigatas, mining Desmodium, 78. 
Metriopelma breyeri, bite of. 47. 
Microcentrum retinerve, oviposition of, 224. 
Microgasterinae, possible parasites of Ocneria, 211. 
Microgaster, Mesochorus reared from cocoons, 211. 

reared from iEgeria, 83. 
calceatus, parasite of Ocneria, 210, 211. 
liparidis, parasite of Ocneria, 210. 
pubescens, parasite of Ocneria, 211. 
tenebrosus, parasite of Ocneria, 210. 
tibialis, parasite of Ocneria, 210. 

Microrhopala melsheimeri, myrmecophilous, 123. 
Mictis profana, injuring the orange, 336. 
Millipedes, mm., 337. 
Mite, cheese, on a neck-tie, 21. 

in flax-seed, 251. 
Mole, destroying the wMte grub, 195. 
Monocrita oleariae, bred from and parasitic in galls 

on Olearia in New Zealand, 195. 
Monomorium pharaonis, in France, Algeria, Pal

estine, 230. 
life Mstory and remedies for, 106. 

Monophadnus, supposed Harpiphorus resembling 
in antennae, 228. 

MonopMoebinae, on Eucalyptus, 336. 
Monostegia ignota, Harpiphorus agreeing closely 

with, 227. 
life-history, 137. 

obscurata, closely allied to ignota, 140. 
Harpiphorus maculatus agreeing closely 

with, 227. 
Morelos orange fly damaging oranges, 2. 
Mulberry silk worm, mm, 388. 
Murgantia histrionica in New Mexico, 114. 
Musca, facets of eye, 293. 

domestica, in Colorado, 146. 
Mutillidae, males, genital armature in, 386. 
Mygale fasciata, bites of, 189. 

hentzii, killed by Pepsis, 149. 
Myiasis, Low's work on, 196. 
Mylabris ocnlata damaging vegetables in Afri

ca, 2. 
Myobia pumila, parasite of Crioceris, 234. 
Myriapoda, in Lintner's report, 200. 
Myrmica molesta, a synonym of Monomorium 

pharaonis, 106. 
Mytilaspis citricola, danger of spread, 341. 

in Florida, 367. 

Mytilaspis gloverii, danger of spread, 341. 
in Florida, 367. 

pinifoliae, on Abies, 364. 
Myzus mahaleb, on salsify, 256. 

N. 

Nebria, Low's first work, 196. 
Nematodes, Atkinson's bulletin on, 263. 

injury to cane fields in Java, 85. 
Nematus erichsonii, in Lintner's report, 200. 

ventralis, in Minnesota, 164. 
Nemognatha apicalis, note on, 288. 

bicolor, synonym, 288. 
walkeri, synonym, 288. 

Nemotois, note, 285. 
Neoeerambyx holosericeus, girdling branches in 

India, 264. 
Neophanes, belonging to a new spider family, 292. 
Nerica bidentata, on elm, 295. 
Nettle-grub, blue striped, injuring tea plant, 330. 
Neuglenes, peculiarity of wings and eyes, 57. 

apterus, peculiarity in eyes and wings, 58. 
Neuropter, impressed in paper, 282. 
Neuroptera, aquatic from Mississippi bottoms 

294. 
Nezara hilaris, puncturing bean buds, 147. 

viridula, injuring potato in India, 61. 
Nidularia, runs away when disturbed during met

amorphosis, 36. 
Nirmus, resemblance of ultimate Pl.-typsyllus 

larva to, 201. 
Noctua cupidissima, injuring grape in Califor

nia, 56. 
Notonecta undulata, devouring aquatic insects, 

201. 
Nymphalid, stridulation, 12. 
O. 

Obituary: Dr. Anton Ausserer, 86. 
Lucien Buquet, 332. 
Heinrich Frey, 332. 
Dr. Franz Low, 196. 
Eugene Maillot, 196. 

Ochthebins, revision of, 333. 
Ochthiphilinae, Lestophonus placed in, 91. 
Ocneria dispar, hymenopterous parasites of, 262. 

importation of, 86. 
in Europe, Asia, and Japan, 209,210. 
in New England, 208. 

Odonata, early stages, 388. 
from Mississippi bottoms, 294. 
notice of work on North European, 260. 

(Ecanthus latipennis, insectivorous food-habits. 
of, 125,130. 

sound of, 282. 
niveus, insectivorous food-babits of, 125,130. 

oviposition of, 225. 
CEcophora temperatella damaging wheat in Asia 

Minor, 30. 
(Edipoda Carolina, mm, 385. 
(Eneis macounii, breeding of, 45. 
Office, organization of work in, 185. 
Ogcodes pallipes, possibly reared from spider, 

288. 



4 0 6 

Oligonyx graminis mm, 340. 
scudderi, mm, 340. 
uhleri, mm, 340. 

Oliogophus pictns, in "Weed's catalogue, 199. 
Oncideres cingulatus, mm, 264. 
Oncometopia undata, on weeping trees in Texas, 

161. 
Ophelosian. gen. Eiley, described, 249. 

crawfordi n. sp. Eiley, described, 249. 
bred from Icerya, 321, 
described by Tryon but not named, 266. 

Option macrurum, bred from Promethea cocoons, 
383. 

purgatum, reared from Scoliopteryx, 382. 
Orange butterfly in Africa, 2. 

dog injuring orange in Florida, 2. 
fly damage in Africa, 2. 

Orange-striped* oak worm in Michigan, 42. 
Orchelimum, ovipositing in pith of twigs, 224. 
Orchid Isosoma, in American greenhouses, 250. 
Orgyia leucostigma, Pimpla bred from, 281. 
Oriental cockroach, account of, 267. 
Ornithoptera crces,us, first capture by Wallace, 14. 
Orthesia, Pseudopulvinaria approaching in ap

pearance, 55. 
Ortbopelma occidentalis, bred from Rhodites 

galls, 281. 
'Orthoptera, eggs ribbed, 15. 
Oscinidse, mm, 337. 
Oscinis sp., injuring tea plant, 330. 
Otiorhynchus cribricollis, injuring the olive, 336. 
Ox warble, mm, 337. 

in Bruner's report, 258. 
injury by, 156. 
life-history and remedies, 172. 

P. 

Pachymerus calcitrator, parasite of Cephus, 286. 
Pachyneuron, bred from Syrphid larva? and plant-

lice, 246. 
micans n. sp. Howard, described, 246. 

Psedisca, reared on salsify, 255. 
Palloptera superba, taken in the District, 162. 
Pammegiachia, mm, 387. 
.Papilio cresphontes, mm., 264. 

injuring orange in Florida, 2. 
demoleus in Africa, 2. 
erithonius, affecting orange in India, 264. 
feronia, use of legs in running and stridula

tion, 12. 
Parasa lepida, injuring tea plant, 330. 
Parectopa robiniella, not a synonym, 53. 
Parlatoria pergandei, danger of spread, 341. 

in Florida, 368. 
Parorgyia, on cranberry, 374. 
Peach Borer, boiling water for, 378. 

enemies of, 83. 
fruit-worm, Japanese, 64. 

Peach-tree Borer in Michigan, 42. 
Pear Midge, injury in England, 55. 
Pear-tree Slug, mm, 340. 
Pea Weevil, mm, 337. 

heat as remedy, 92. 
Pemphigus, injuring cinchona in India, 61. 
T ,°~sis formosa, killing tarantula in Texas, 149. 

Periodical cicada, Brood X X I I in Michigan, 43. 
1675 appearance of, 161. 

Feriplaneta americana, mm, 30. 
account of. 266. 

orientalis, mm, 30. 
account of, 267. 

Pezomachus hortensis, hyper-parasite of Ocneria, 
210. 

Phaeogenes ater, reared from Algeria, 83. 
discus, bred from Plutella, 382. 

Phakellura hyalinatalis, in cantaloupes, 376. 
Phalangiinae of Illinois, notice of catalogue of, 199. 
Phaneroptera curvicauda ovipositing in edges of 

leaves, 224. 
Phasmidae, embryological observations, 223. 

oviposition of, 224. 
Phasmomantis grandis, mm, 340. 
Phora aterrima, on exhumed corpses, 371. 
Phycis indiginella, Hemiteles bred from, 382. 
Phylethus bifasciatus, in flour-mills, 21. 
Phyllodromia germanica, account of, 267. 
Phyllcecns integer, mm, 286. 

damage to willows, 230. 
Phyllotreta pusilla, injuring turnips in Colorado, 

146. 
Phylloxera rileyi, CEcanthus feeding on, 131. 

vastatrix, effects of irrigation on, 221. 
in France, 380. 
in New Zealand, 384. 
present foreign status, 310. 

Phylloxeridae, note, 378. 
Pieris oleracea in Michigan, 42. 

protodice in California, 46. 
rapae, mm, 340. 

breeding on Cakile americana, 123. 
in California, 46. 
in Michigan, 42. 

Pimpla flavicans, parasite of Ocneria, 210> 
inquisitor, bred from Orgyia, 281. 

Pteromalid bred from, 280. 
instigator, parasite of Ocneria, 210. 

Pionea rimosalis, in Mississippi, 283. 
Pipunculidse, parasitic on Jassidas, 271. 
Pipunculus fuscipes, parasitic on Cicadula, 271. 
Plant-lice, autumn lifo-history, 92. 
Platypsyllus castoris, ultimate larva of, 201,244, 

292. 
Platysa'mia cecropia, in Minnesota, 164. 
Plecoptera, from Mississippi bottoms, 294. 
Plocederus pedestris, boring timber in India, 264. 
Plnm aphis, resin wash for, 276. 

Curculio, correction, 2. 
experiments on, 305. 
in Bruner's report, 258. 
puncturing apples, 383. 
scare in California, 90. 
successful spraying, 340. 
Weed's experiments on, 92. 

Gouger, a good species, 259. 
Plusia brassicae, in Mississippi, 283. 

parasitized by Copidosoma, 253. 
californica, injuring grape in California, 56. 

Plutella cruciferarum damaging cabbage in Af
rica, 2. 

on cabbage, 382. 
Podurid, destroying red rust of wheat, 259. 
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Poplar girdler, in Minnesota, 164. 
Potato beetle in the South, 22. 
Prepona, stridulation in, 13. 
Prionns laticollis, in ash and oak, 317. 
Probatius umbratilis, new to fauna, 333. 
Proconia undata, injuring the vine, 321. 

in Mississippi, 283. 
on weeping trees in Texas, 161. 

Prodalia, belonging to a new spider family, 292. 
Prodenia lineatella, mm, 382. 

eating salsify, 255. 
Pronuba yuccasella, mm, 382. 
Protoparce celeus, on potato and tomato, 382. 
Pseudanaphora arcanella, mm, 338. 
Pseudopulvinaria, a new genus of East Indian 

Coccidse, 55. 
Pseudosphinx tetrio, in Gulf of Mexico, 379. 
Pseudovates mexicana, mm, 340. 
Psilocorsis, synonym of Cryptolechia, 150. 

dubitatella, synonym, 151. 
quercicella, referred to Cryptolechia, 151. 
reflexella, synonym, 151. 

Psiloptera drummondi, food habits, 333. 
Psyllidse, Low's work in, 196. 
Pteromalid, bred from Pimpla, 281. 
Pteromalus boucheanus, hyper-parasite of Ocne

ria, 211. 
halidayanus, hyper-parasite of Ocneria, 211. 
pini, hyper-parasite of Ocneria, 211. 

Ptiliolum cedipus, peculiarity of eyes and wings, 
58. 

Pnlvinaria innumerabilis in Michigan, 44. 
ribesiaa, mm, 337. 

on Ribes in England, 147. 
Purple Scale, danger of spread, 341. 
Pyralis farinalis, range of, 194. 
Pyrameis cardui infesting thistles, 28. 
Pythonissa (?), effecto of bite, 255. 
R. 
Raspberry Saw-fly in Michigan, 42. 
Red Ant, attacking bed-bugs, 104. 

destroying insect specimens in South 
America, 22. 

life history and remedies for, 106. 
borer, in tea plant in Ceylon, 193. 

Red-legged Flea-beetle, its injury decreasing, 49. 
Locust in Michigan, 44. 

Scale, danger of spread to California, 253. 
gas process for, 122, 202. 
origin of, 312. 
resin wash for, 92. 

Tea-mite, on tea plant in Ceylon, 193. 
Rhabdotis semipunctata damaging fruits in Af

rica, 2. 
Rhaginm lineatum, boring dead pine, spruce, and 

fir trunks, 190. 
Rhizococcus, on grass in Indiana, 326. 
Rhizophagus parallelocollis, on exhumed corpses, 

371. 
Rhodites radicum, Orthopelma bred from galls of, 

280. 
Bbogadinae, bred parasitic, 351. 
Shopalosiphum on carrot, 287, 329. 
Rhopalum, enemy of tea aphis, 329. 
Rhophobota vacciniana, mm, 337. 

Rhubarb Snout-beetle, mm, 294. 
Rhynchota of India, 32, 265, 327. 
Rhyssalinae, bred parasitic, 350. 
Rhyssematus lineaticollis, breeds in Asclepias 

pods, 112. 
Rice Sapper in India, 61. 

weevil, injury in India, 61. 
Robin destroying the "White Grub, 195. 
Rocky Mountain Locust, in Minnesota, 159. 
Root-knot disease in Florida, Bulletin on, 3. 

supposed, on apple, 315. 
Rose Beetle, co-operation in investigating breed

ing habits, 183. 
method of killing, 19. 
preventive of injury, 92. 
Bordeaux mixture useless for, 387. 
life-history, 295. 

Leaf-hopper, mm, 340, 
Slug, remedy for, 252. 

Rust-mite of the orange, a tea-mite closely related 
to, 193. 

S. 

Sagittaria Curculio, breeding in Sagittaria, 201. 
Saitis pulex, Acoloides bred from eggs of, 269. 
San Jose scale, origin, 312. 
Saperda calcarata, in Minnesota, 164. 

concolor, Ichneumons bred from, in Minne
sota, 164. t 

Sarcophaga, infesting Melanoplus atlanis, 68. 
Saustus gremius, injuring rice in India, 61. 
Scale insects, gas process for, 122. 

no new parasites, 381. 
patented fan-blower for destroying, 195. 
question in Florida, 367. 

Scatophaga stercoraria in Michigan, 43. 
Scepsis edwardsii, descr. preparatory stages, 361. 
Schizoneura corni, panicola identical with, 108. 

cornicola, confused with corni, 108. 
fungicola, synonymous with corni, 109. 
lanigera, in Australia, 336. 

Tasmania, 287. 
soot for, 290. 

panicola, a synonym of corni, 108. 
venusta, synonymous with corni, 109. 

Sciapteron robiniaa in cottonwood in California 
and Washington, 18. 

Scitala nigrolineata, injuring wheat, 336. 
pruinosa, injuring wheat, 336. 

Scoliopteryx libatrix, Ophion bred from, 382. 
Scolopendra, mm, 275. 
Sculptured corn Sphenophorus, in Bruner's report 

258. 
Scydinaenus near brevicornis, food habits, 278. 
Scymuus cervicalis,, preying on Aphides, 281. 
Selandria ignota, life history, 137. 

obscurata, closely allied to ignota, 140. 
rubi in Michigan, 42. 

Semiotellus destructor, bred from Hessian Fly in 
California, 252. 

nigripes, parasite of Hessian Fly, 390. 
Sericaria mori, mm, 388. 
Sheep-rot Fly, eggs not inserted, 175. 
Sigalphinse, bred parasitic, 353. 
Sigalphus canadensis, bred from Anthonomus, 281. 

curculionis, bred from Conotrachelus, 281. 
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Silver Fish, in houses, 315. 
Simulium, investigation of, 8. 

meridionale, effect of open winter on, 261. 
larvie in Louisiana, 9. 

pecuarum, effect of open winter on, 261. 
Siphocoryne pastinacea?,, on carrot, 328. 
Siphonophora avenae, injury in 1889, 31. 

in Michigan, 44. 
new parasites of, 246. 

near erigeronensis, on Salsify, 256. 
Sitodrepa panicea, in red pepper, 321. 
Sitones hispidulus, enemy to clover, 385. 

recently imported from Europe, 123. 
Six-spotted mite of the orange, description, 225. 
Skein Centipede, in houses, 315. 
Skunk, destroying the "White Grub, 195. 
Smynthurus, destroying red rust of wheat, 259. 
Snails, Zaitha devouring, 201. 
Snowy Tree-cricket, insectivorous food-habits of, 

125,130. 
Solenopsis fugax, destroying blackberries, 257. 
Sorghum Borer, in India, 61. 
Sparrow-Hawk, destroying the White Grub, 195. 

good service in Colorado, 146. 
Spathiinae, bred parasitic, 350. 
Sphendale infuscata, mm, 340. 
Sphenophorus ochreus, life-history, 132. 
Sphinx atropos, stridulation, 13. 

Carolina, iu Mississippi, 283. 
convolvuli, on sweet potato in New Zealand, 

135. 
Spiders, bites of, 46,189,254. 

parasites in eggs of, 359. 
Spilarctia suffusa, damaging jute in India, 62. 
Spilosoma fuliginosa, a circumpolar species, 236. 

virginica, eating musk-melons, 382. 
eating salsify, 255. 

Spraying, experiments in, 181. 
Squash Borer, in Mississippi, 283. 
" Bug, in Mississippi, 283. 
Stagmomantis Carolina, mm, 340. 

dimidiata, mm, 340. 
minor, mm, 340. 

Stauropus alternus, on tea plant in Ceylon, 193. 
fagi, alternus closely allied to, 193. 

Stegana (?) sp., found in dung, 254. 
Stenoma, characters and relations, 150,154. 

algideUa, possible synonym, 153. 
crambitella n. sp. Wlsm., described, 154. 
furcata n. sp. Wlsm., described, 153. 
humilis, synonymy, 154. 
leucillana, possible synonym, 153. 
schlaageri, note, 152. 

Stomoxys, Haematobia formerly classed under, 95. 
Strawberry Boot-louse, mm, 294, 340. 

Saw-fly, Monostegia, 137. 
Striped Cucumber-beetle, mm, 294. 

gauze frame for, 340. 
Grape vine beetle, injury in Ohio, 92. 

Sugar-cane Borer-moth, injury in India, 61. 
Borer, tropical, in Louisiana, 389. 

Synageles, a myrmecophilous species of, 123. 
Synemosyna, a myrmecophilous species of, 123. 
Syntomeida epilais, described preparatory stages, 

360. 
Syrphids preying on the Grain Aphis, 31. 

T. 

Tachina Flies, destroying Datana, 257. 
bred from Cimbex, 164. 
bred from Cut worms and Gortyna, 281. 
infesting Melanoplus atlanis, 68. 
parasitic on Ocneria, 210. 

Taeniocampa rufula, Anthrax bred from cocoon, 
353. 

exempt from attack of Telephorus, 49. 
Tarnished plant-bug, on pear and apple, 49. 
Tea Aphis, in Ceylon, 329. 

Bark-louse, on tea plant in Ceylon, 193. 
Tegenaria agilis, Acrocera bred from, 288. 
Telea polyphemus, in Minnesota, 164. 
Telephorus consors, new enemy of Icerya., 49. 
Telesilla cinereola, in Mississippi, 283. 
Temnochila hubbardi, from Florida, 333. 
Templetonia nitida, on exhumed corpses, 371. 
Tenebrio molitor, in pin-cushion, 148. 

obscurus, in Colorado, 332. 
Tent Caterpillar in Arkansas in 1889,27. 
Tenthredinidae, destructive to the strawberry, 

137. 
Tephritis sp., affecting fruit in Queensland, 266. 
Teras oxycoccana, synonymy, 337. 

terminalis, Meconema ovipositing in galls of, 
224. 

vacciniana, synonymy, 337. 
Teretriosoma hornii, from.Florida, 333. 
Termes flavipes, eating through cloth and wood, 

253. 
in Mississippi, 283. 

Tetragnatha grallator, from Mississippi bottoms, 
294. 

Tetranychus bioculatus, on tea-plant in Ceylon, 
193. 

rosearum, color similar to 6-maculatus, 225. 
6-maculatus n. sp. Biley, described, 225. 

in Florida, 367. 
tiliarum. color similar to 6-maculatus, 225. 
vitis, color similar to 6-maculatus, 225. 

Tetraonyx cruciatus, synonym, 288. 
cubensis, synonym, 288. 
4-maculatus, synonymy, 288. 

Tetroph th aim us, mm, 389. 
Tettigiidae, Buckton's monograph, 388. 
Texas Cattle-tick, injury, 20. 
Thamnotettix sulphurella, parasitized by Pipun-

culus, 271. 
Thesprotia baculina, mm, 340. 
Thii teen-spotted Lady-bird, on aquatic plants, 

201. 
Thripidas, mm, 327. 
Thrips, in wheat, 338. 

on salsify, 256. 
Thyridopteryx ephemerasformis, Ceylon Faggot-

worm similar to, 192. 
Thysanura, genus Tomocera in, changed to Dilo

phogaster, 249. 
Tinea granella, damage in America, 167. 

lucidella, injuring horns of ruminants in India, 
62. 

pellionella, a clothes moth; 212. 
tapetzella, a clothes moth, 212,214. 
zeae, relation to Ephestia kuhniella, 168. 
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Tineid, injuring tea plant, 330. 
Tineola biselliella, bred from woolen stuff, 171. 

clothes moth, 212. 
Tingis of the oak, (Ecanthus feeding on, 131. 
Tip Worm, mm., 337. 
Tischeria aenea, note, 326. 

ambrosiella, note, 325. 
badiella, synonym, 323. 
bicolor, note, 324. 
castanella, note, 323. 
ceanothi n. sp., Wlsm., described, 325. 
citrinipennella, note, 323. 
clemensella, note, 323. 
complanoides, type of Coptotriche, nov. gen., 

322. 
concolor, note, 324. 
fuscomarginella, notes, 324. 
helianthi, note, 324. 
heliopsiella, note, 325. 
heliopsisella, synonym, 325. 
latipennella, synonym, 322. 
longe-ciliata, note, 325. 
malifoliella, note, 326. 
nolckenii, synonym, 325. 
pruinosella, note, 325. 
pulvella, note, 325. 
quercitella, note, 324. 
quercivorella, synonym, 324. 
roseticola, note, 326. 
solidaginifoliella, note, 324. 
sulphurea, note, 324. 
tinctoriella, note, 324. 
zellerella, synonym, 322. 
zelleriella, Chamb., synonym, 323. 
zelleriella, Clem., synonym, 322. 

Tobacco, beetle, mm, 385. 
Tomato worm, 382. 

in Mississippi, 283. 
Tomicus, boring the Makai tree in India, 62. 
Tomocera, changed to Dilophogaster, 249. 
Toothed-horned Fish-fly, in Weed's bulletin, 201. 
Tragidion fulvipenne, oviposition, 192. 
Transparent-scaled Bark-louse, on tea-plant in 

Ceylon, 193. 
Tree Crickets, food habits of, 125,130. 

in Bruner's report, 258. 
Trichasius clavatus, wrongly referred, 359. 
Trichodectes, resemblance of ultimate Platyp

syllus larva to, 201. 
Tricbopoda sp., taken in the District, 162. 

ciliata (?), taken in the District, 162. 
hirtipes (?), taken in the District, 162. 
radiata, taken iu the District, 162. 

Trichoptera,aquatic,from Mississippi bottoms,294. 
Trichopterygid Beetles, a peculiarity of, 57,122. 
Trineura aterrima, on exhumed corpses, 371. 
Triphleps inaidiosus, attacking scales, 364. 
Trogosita obscura, preying on Codling Moth pu

pae, 83. 
Trombidium, destroying eggs of Dorypbora, 189, 

locust arum in New Hampshire, 67,68. 
Trycolypa bombycis, parasite on Bombyx, 264. 
Trypeta ludens damaging oranges, 2. 

piercing ovipositor of, 261. 
pomonella, mm, 266. 

piercing ovipositor of, 261. 

Turkey gnat, effect of open winter on, 260. 
larvae in Louisiana, 7,9. 

Twenty-spotted Lady-bird, in Weed's bulletin, 200. 
Tylenchus spp., injuring rice and maize in Java, 

85. 
devastatrix, injuring clover, 337. 
sacchari, injuring cane and sorghum in Java, 

85. 
Tyloderma aBreum, on Evening Primrose, 112. 

foveolatum, breeding habits of, 111. 
fragariae, breeding habits of, 109. 
variegatum, in an ant-hill, 112. 

Typha-borer, larger, in Weed's bulletin, 200. 
Typhlocyba, parasitic castration of, 271. 

douglasi, parasitized by Ateleneura, 272. 
hippocastani, parasitized by Aphelopus, 272. 
lethierryi, other species confounded with, 272. 
opaca, on elms, 273. 
rosae, mm, 340. 

other species confounded with, 272. 
ulmi, on elms, 273. 

Typhlodromus carinatus, on tea-plant in Ceylon, 
193. 

oleivorus, a tea-mite closely related to, 193. 
TyToglyphus sp., infesting flax-seed, 251. 

longior, flax-seed mite different from, 251. 
siro ou a neck-tie, 21. 

U. 

Crania boisduvalii, swarming in South Amer
ica, 22. 

TJropoda americana, infesting Harpalus, 369. 

V. 

Vancho, reputed poisonous spider, 275. 
Yanessa antiopa, in Minnesota. 164. 

stridulation, 11. 
californica, mountain swarming of, 355. 
cardui, migration of, 197. 
io, stridulation, 11. 
milberti, mm, 356. 

Vedalia cardinalis, destroying the Icerya, 142. 
ignored in a litigation, 252. 
in New Zealand. 384. 
life-history, 70. 
progress on the Pacific coast, 190. 
spread in California, 112. 

Vespa, nests in a trunk in India, 113. 
Vine-loving Pomace-fly, found in hen's feed, 254. 
Viticulture, international meetings, 295. 
W. 

Walshia amorphelia, bred from gall on Amorpha, 
281. 

on the Loco Weed, 50. 
Warble Fly, in Colorado, 145. 
Wasps, in India, 113. 
Web-Worm, burrowing, mm, 338. 
Weevils, clover, mm, 337. 

granary, 336. 
Westwoodia, on grass, 327. 
Wheat Bulb-fly, mm, 337. 

Bulb-worm, mm, 338. 

c 
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Wheat Fly, mm, 337. 
Saw-fly, mm, 338. 

taken near Ottawa, 286. 
Stem-maggot, mm, 336. 

on varieties of wheat, 87. 
Weevil, injury in India, 61. 

White Ants, eating through cloth and wood, 253. 
in Mississippi, 283. 

Currant-scale, mm, 337. 
Grub, mm, 339. 

life of, 372. 
remedies, 300. 
vertebrate enemies of, 195. 

Willow Cimbex, in Bruner's report, 258. 
Wilsonia brevivittella, from CEnothera pods* 382. 
Winter Moth, traps for useless, 289. 
Wood Lice, in Mississippi, 283. 
Woolly Aphis, resin washyfor, 276. 

Apple-louse, in Australia, 336. 
soot for, 290. 

Bear, Yellow, eating musk melons, 382. 

X. 
Xiphidium, ovipositing in pith of twigs, 224. 

ensiferum, oviposition and embryonic devel-
v opment, 222. 
Xyleborus dispar, mm, 337. 

injury in England, 145. 
larval habits, 279. 

pyri, syn. of dispar, 279. 
Xylonomus rileyi, taken on Washington Monu

ment, 197. 
Xysticus gulosus, eating Diabrotica, 74. 

Y. 
Yellow Bark-louse, on tea-plant in Ceylon, 193. 

Tea-mite, on tea-plant in Ceylon, 193. 
Z. 

Zaitha fluminea, devouring aquatic animals, 201. 
Zeuzera coffese, on tea-plant in Ceylon, 193. 

pyrina, affecting elms, 290. 
on Smith's article, 386. 

Zygasnida?, stridulation, 14. 
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A. 

Abies alba, infested -with Mytilaspis, 364. 
Acacia undulata, Icerya on, 384. 

Icerya on in New Zealand, 57. 
Acer saccbarinum, leaves mined by a coleopter, 

78. 
leaves mined by Lithocolletis, 25. 
Lithocolletis bred from, 119. 

Actinomeris squarrosa, Lithocolletis bred from, 
119. 

iEsenlus glabra, leaves mined by Lithocolletis, 54. 
Lithocolletis bred from, 119. 

Agrostis, Hessian fly puparia found on, 252. 
"Ake-Ake" or "Ake-piro,' galls on, in New Zea

land, 194. 
Alder, chafer on, 299. 

Gossyparia ulmi on, in Europe, 35. 
leaves mined by Lithocolletis, 77. 

Alnus sp., Lithocolletis bred from, 120. 
Gossyparia ulmi on, in Europe, 35. 
incana, Lithocolletis bred from, 120. 

mined by Lithocolletis, 80, 81. 
serratula, Lithocolletis bred from, 120. 

Ambrosia, Cryptolechia bred from, 151. 
artemisia-folia, Tischeria bred from, 325. 
trifida, Languria ovipositing in stems, 347. 

Lithocolletis bred from, 119. 
Tischeria bred from, 325. 

Amorpha, Lithocolletis bred from, 53. 
fruticosa, Lithocolletis hred from, 119. 

Walshia amorphelia bred from galls on, 
281. •, ' 

Amphicarpaea, Lithocolfe^ia,bred from,,53. 
monoica, Lithocolletis Bred frqrh, 119. 

Anacardaceas, leaves mined by Lithocolletis, 54. 
Apple, Capsid injuring, 381. 

chafer on, 299. 
Henops on twigs, 288. 
insects on, 338. 
Lacbnostema prunina on, in Michigan, 43. 
Lygus pratensis injuring, 49. 
Macrodactylus uniformis on, 115. 
new pest in Australia, 380. 
CEcanthus and Ceresa breeding in twigs, 130. 
Ocneria dispar on, 86, 209. 
supposed root-knot on, 315. 

Apricot, food plant of Ocneria, 209. 
Argemone mexicana, migration of, 320. 
Arrow-leaf, Listronotus breeding in, 201. 
Artemisia, found in permanent locust region, 217. 
Asclepias incarnata, Mamestra in seed-pod, 382. 

Ehyssematus breeding in pods, 112. 
Ash, Callimorpha on, 295. 

food plant of Ocneria, 209. 
L Prion us in, 316. 
||zalea,food plant of Ocneria, 209. 

B. 

Balm of Gilead, food plant of Ocneria, 210. 
tree, Sciapteron boring in Washington, 18. 

Bamboo, bored by insect, 62. 
bored by Lyctus, 19. 

Banyan tree, Dactylopius on, in Egypt, 256. 
Barley, injury probably by Diplosis equestris in 

England, 147. 
Bean, buds punctured by Nezara, 147. 

damaged by Bruchus in Africa, 2. 
Cantharid in Africa, 2 

injured by Epilachna, 376. 
Telesilla, 283. 

Mexican, infested with Epilachna, 113,114. 
Beech, food plant of Ocneria, 209. 

insects affecting, 390. 
Betpla, Lithocolletis bred from, 118. 

sp , Cryptolechia bred from, 151. 
sp., Lithocolletis bred from, 120. 

Birch, Cryptolechia bred from, 151. 
food plant of Ocneria, 209. 

Blackberry, Lachnosterna prunina on, in Michi
gan, 43. 

new enemies of, 257. 
Buffalo Nettle or Thistle, migration of, 319. 
Bunch-grass, found in permanent locust region, 

217. 
Bursaria spinosa, Charaxes frequenting, 13. 
•Butternut infested with Corythuca arcuata, 48. 

injects affecting, 390. 
C. 
Cabbage damaged in Africa by Plutella, 2. 

^jfopd plant of Ocneria, 209. 
injured by Pieris in Michigan, 42. 
Murgantia on, in New Mexico, 114,115. 
Nematode injury to, 263. 
Plutella on, 382. 

Cakile americana food plant of Pieris rapae, 123. 
Camellias, Aramigus fulleri destructive to, 90. 
Canna indica, Aramigus fulleri destructive to, 90. 
Canteloupes, injured by Melon Worm, 376. 
Cardamom, injured by Lamphides in Ceylon, 61. 
Carnations, Cut-worms injuring, 376. 
Capri fig, and Caprilication, 197. 
Carpinus, insects affecting, 390. 

americana, Lithocolletis bred from, 120. 
Carrot, Aphis on, 256. 

attacked by Aphides, 328. 
Bhopalosiphum on, 287. 

Cassia, Ageronia resting on, 12. 
Carex pedunculata Chionobas macounii bred on, 

45. 
Carya sp., Lithocolletis bred from, 119. 

alba, Lithocolletis bred from, 119. 
olivaeformis, Lithocolletis bred f.-om, 119. 

411 
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Castanea americana, Lithocolletis bred from, 120. 
indica, Pseudopulvinaria on in Sikkim, 55. 
tribuloides.Pseudopulviuaria on in Sikkim,55. 

Castor-oil plant, damaged by a noctuid larva in 
India, 62. 

Catalpa, Daremma on, 382. 
Cattleya eldorado, attacked by Isosoma, 250. 

gigas, attacked by Isosoma, 250. 
trionaa, attacked by Isosoma, 250. 

Ceanothus divaricatus, Tischeria bred from, 325. 
Cedar of Lebanon, Icerya on, 49. 
Cedrela toona, injured by a moth in India, 61. 
Cedrns libani, Icerya on, 49. 
Celtis occidentalis, Lithocolletis bred from, 119. 
Cerasus serotina, Lithocolletis bred from, 119. 
Chenopodium album, Anthomyia mining leaves, 

281. 
hybridum, Lixus bred from, 294. 

Chenopodiaceae, found in permanent locust re
gion, 217. 

Cherry, Chafer on, 299. 
food plant of Ocneria, 209. 
wild, Promethea cocoons on, 383. 

Chestnut, Typhlocyba on in Prance, 272. 
Chinese Azaleas, injured by a bark-louse, 35. 
Chrysanthemum, Languria on, 347. 
Cinchona, injured by Cerataphis and Pemphigus 

in India, 61. 
Cinnamon Rose, not affected by Chafer, 298. 
Clematis, disease from Heterodera, 338. 
Clover, affected by Tylenchus, 337. 

Cut-worm injury to, 383. 
hay, infested with Asopia, 19. 
insects affecting, 200, 340. 
Languria breeding in, 347. 
new enemy, 385. 
Sitones hispidulus injuring, 123. 

Cockle Bur, Gortyna nitela in, 375. 
Cocoanut, infested with Coccus, 278. 
Coffee, bored by Zeuzera, 193. 

kerosene emulsion for scale in India, 17. 
Nematode injury to, 263. 
scales affecting in India, 265. 

Compositse, Anthrenus on flowers, 129. 
leaves mined by Lithocolletis, 54. 

Convolvulus, Mexican, infested with Chelimor-
pha, 113. 

Cork oak, caterpillar damaging in Spain, 136. 
defoliated in France by Ocneria, 209. 

Corn, Chaatopsis aanea bred from stalks, 281. 
damaged by Heliothis, Aphis, and Diabrot

ica, 283. 
Euphoria in ears, 277. 
fodder infested by Helia, 18. 
food-plant of Ocneria, 210. 
Gortyna nitela in, 375. 
infested with Hadena, 133, 383. 
infested with Sphenophorus, 132. 
injured by Boll-worm in Michigan, 42. 
injured by Mesograpta in Missouri, 115. 

Cornus, infested with Schizoneura corni, 108. 
sp., Harpiphorus larvaa on, 241,243. 
alba, Harpiphorus larvaa on, 243. 
asperifolia, Harpiphorus larvaa on, 243. 
florida, not attacked by Harpiphorus varianus 

243. 

Cornus mas, not attacked by Harpiphorus variaj^ 
nus, 243. 

paniculata, Harpiphorus larvaa on, 240,243. 
sanguinea, Harpiphorus larvae on, 243. 
sericea, Harpiphorus larvaa on, 243. 

Corylus americana, leaves mined by Lithocolletis, 
54. 

Lithocolletis bred from, 120. 
Cotton, damage to by worm in Texas in 1887,32. 

injured by Aletia, Heliothis, and Agrotis, 283. 
injury by Boll-worm in Texas, 20. 
leaves of young plants eaten by Melanoplus 

cinereus, 27. 
Cottonwood, injured oy Cimbex americana, 228. 

Sciapteron boring in California and Washing
ton, 18. 

Cranberry, insects affecting, 336. 
Parorgyia on, 374. 

Crataagus tomentosa, Lithocolletis bred from, 
119. 

Crazy plant, Walshia amorphelia on, 50. 
Cucurbitaceaa, beetles affecting in India, 264. 
Currant, injured by iEgeria in Michigan, 42. 

insects injuring, 92. 
Cydonia japonica, Lithocolletis bred from, 119.~ 

vulgaris, Lithocolletis bred from, 119. 
Cypress, Icerya on in New Zealand, 49. 

Daisy Flea-bane, Languria gnawing stems, 346. 
Desmodium, mined by Metonius laevigatas, 78. 

viridiflorum, Lithocolletis bred from, 119. 
Deutzia scabra, Rose-chafer affecting, 298. 
Dogwood, injured by Saw-fly, 239. 

leaves infested with Schizoneura corni, 108. 
Door-weed, Gastrophysa on, 190. 

E. 

Elephantopus carolinianus, Lithocolletis bred 
from, 119. 

Elm, food plant of Ocneria, 209. 
insects affecting, 390. 
leaves mined by Lithocolletis, 23. 
Nerica on, 295. 
Zeuzera affecting, 290. 
Typhlocyba infesting, 273. 

Elymus americanus, puparia of Hessian-fly found 
on, 252. 

Erigeron ramosus or strigosus, Languria gnawing 
stem, 346. 

Eucalyptus, infested with Eriococcns, 287. 
scales affecting, 336. 

Evergreen Oaks, Aramigus fulleri destructive to. 
90. 

Evening Primrose, Tylodermaaerenm on, 112. 
Tyloderma foveolatum breeding in, 11L 
Wilsonia bred from pods, 382. 

Pag us ferruginea, Brachys aeruginosa mi 
leaves of, 77. 

sylvatica, Lithocolletis bred xnm»j£|i 
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pens, and caprification, 197. 
F peduncnlata, food of Scepsis, 362. 
?• ruginosa, not attacked by Dactylopius in 
f Egypt, 256. 
Fig, and caprification, 197. 

injured by Cetoniid in Africa. 2. 
insects affecting, 197. 

Fir, dead trunks bored by Rhagium, 190. 
food plant of Ocneria, 209. 
Icerya on, in New Zealand, 49. 

Flax, mite injuring stored seed, 251. 
Fuchsia, affected by Graptodera, 277. 

Aleurodes sp. on, 315. 

G. 
Ganltheria shallon, Lithocolletis bred from, 119. 

mined by Lithocolletis, 79. 
Gooseberry, insects injuring, 92. 
Goose Grass, Gastrophysa on, 190. 
Grape Vine, Aphis on, destroyed by (Ecanthus, 

131. 
injured by Agrotis cupidissima, 56. 

Alypia, 13. 
leaf-hopper, 44. 
Rose Beetle, 92. 

wild, Harpiphorus, larva? on, 241, 243. 
Grass, injured by Bhizococcus, 326. 

roots infested with Schizoneura corni, 108. 
supposed injury from Gastrophysa, 190. 

Grindelia robusta, Lithocolletis bred from, 118. 
Guava, Ceroplastes affecting, 316. 
H. 
Hamamelis virginica, Lithocolletis bred from, 119. 
Hawthorn infested with Corythuca arcuata, 48. 
Hazel, food plant of Ocneria, 209. 

insects affecting, 390, 
Helianthus giganteus, Lithocolletis bred from, 119. 
Heliopsis laevis, Tischeria bred from, 325. 
Hickory, Datana angusii on, 149. 

insects affecting, 390. 
Honey-suckle, Lithocolletis bred from, 51. 
Hornbeam, food plant of Ocneria, 209. 

I. 
Iron-wood, insects affecting, 390. 
Ivy, infested by Aspidiotus nerii, 252. 

Poison, lobelia for poison of, 254. 

J. 
Joint Weed, Gastrophysa on, 190. 
Juglans cinerea, Lithocolletis bred from, 119. 

nigra, Lithocolletis bred from, 119. 
Jungham, bored by Coleoptera in India, 264, 
Jute, damaged in India by caterpillars, 62. 

K. 

Eied, Gastrophysa on, 190. 

od plant of Ocneria, 209. 
andulosum, Lithocollettis bred from, 119 
lined by Lithocolletis, 80. 
osse, Nematode injury to, 263. 

Linden, European, Lachnus longistigma on, in 
Washington, 90. 

food plant of Ocneria, 209. 
insects affecting, 390. 

Lime, food plant of Ocneria, 209. 
Liriodendron tulipiferum, Diplosis injuring, 362. 
Loco Weed, Walshia amorphelia on, 50. 
Locust, Sciapteron boring in, 18. 
Lonicera, Red-fruited, Lithocolletis bred from, 51. 

albida, Lithocolletis bred from, 51,119. 
sempervirens, Lithocolletis bred from, 51,119. 

Lysimachia lannelata, leaf mined by a larva, 77. 
lanceolata, Lithocolletis bred from, 119. 

M. 

Magnolia glauca, Rose-chafer on flowers, 298. 
macropbylla, Chafers on, 301. 

Maize, fodder damaged by Helia, 18. 
injured by Nematodes in Java, 85. 

Maple, affected by Dryocampa, 276. 
food plant of Ocneria, 210. 
infested with Pulvinaria in Michigan, 44. 
soft, damaged by ^geria acerni, 251. 

Makai tree, bored in India by Tomicus, 62. 
Mango, affected by Idiocerus sp., 265. 

Lecanium mangiferae on, 47. 
Mimosa, Ageronia resting on, 12. 
Mock orange, Rose-chafer on flowers, 298. 
Monila Candida, food of Xyleborus larva, 280. 
Mulberry, Ocneria dispar on, 86. 
Myrtle, food plant of Ocneria, 209. 

N. 
Nerium odorum, food of Syntomeida, 360. 
Nettle, Languria on stems, 347. 
Norway Spruce, food plant of Ocneria, 210. 
Nuphar advena, pollenized by Donacia, 201. 

O. 
Oak, Anisota on, 295. 

chafer on, 299. 
food plant of Ocneria, 209. 
injured by Anisota senatoria in Michigan, 42. 
insects affecting, 390. 
Lacbnosterna prunina on, in Michigan, 43. 
leaves mined by Lithecolletis, 23,77. 
Macrolepidopterous larvae taken on, 197. 
Oaneria dispar on, 86. 
Prionus in, 316. 
Red, leaves mined by Lithocolletis, 25. 
Tingis and Phylloxera on, destroyed by CEcan-

thus, 131. 
Oats damaged by army worm in Michigan, 42. 
CEnothera biennis, Tyloderma foveolatum breed

ing in, 111. 
Wilsonia bred from pods, 382, 

Oleander, black scale on, 379. 
food plant of Syntomeida, 360. 

Olearia furfuracea, galls on, in New Zealand, 194. 
Olive, insects injuring, 336. 
Opuntia bernardina, Ccenopceus in stems, 162. 
Orange, affected by Papilio in India, 264. 

damaged by Papilio in Africa, 2. 
damaged by Six-spotted Mite, 225. 
injured by Aspongopus, 336. 

Orchid, infested with Isosoma, 250. 



4 1 4 

Ostrya virginica leaves mined by Lithocolletis, 54 
Lithocolletis bred from, 120. 

Ox-eye daisy, Languria on, 347. 
Rose-chafer on flowers, 298. 

P. 
Puccinia rubigo-vera, destroyed by a Podurid,259. 
Palms, Aramigus fulleri destructive to, 90. 

scale affecting, 368. 
Panicled dogwood, Harpiphorus larvae on, 240, 243. 
Peach, arsenites can not be recommended for, 260. 

Chafer on, 299. 
Clisiocampa ovipositing on limb of, 27. 
effect of poison on leaf, 3. 
injured by JEgeria in Michigan, 42. 

Cetoniid in Africa, 2. 
Carpocapsa in Japan, 64. 
Rose Beetle, 92. 

Pear, Chafer on, 299. 
food-plant of Ocneria, 209. 
injured by Diplosis in England, 55. 
Lygus pratensis injuring, 49. 

Peas, damaged by Cantharid in Africa, 2. 
Pepper, injured by Sphinx, 283. 
Peronospora viticola, effect of Bordeaux mixture 

on, 180. 
Phaseolus, Mexican, infested with Epilachna, 

113. 
pauciflorus, Lithocolletis bred from, 119. 

Phragmites, infested with Sphenophorus, 132. 
Phyllosticta labruscae, on vine, 321. 
Pine, dead trunks bored by Rhagium, 190. 

Icerya on, in New Zealand, 49. 
insects on, 337. 
Lachnus on, 314. 

Pig-weed, Anthomyia mining leaves, 281. 
Plane tree, nearly ruined in France by Ocneria, 209. 
Plum, Capsid injnring, 381. 

Chafers on, 299. 
fed on by Curculio, 3. 
food-plant of Ocneria, 209. 
insects on, 337. 
Xyleborus in wood in England, 145 

Polygonum, fed on by Gastroidea, 275. 
Gastrophysa feeding on, 190. 
dumetorum, Harpiphorus larvae on, 241,243. 

Pomegranate, food-plant of Ocneria, 209. 
Poplar, food-plant of Ocneria, 209. 

insects affecting, 164. 
white, Sciapteron boring in, 18. 

Poppy, injured by Heliothis armigera in India, 62. 
Mexican, Prickly or California, migration of, 

320. 
opium, cut by Agrotis and Boll Worm in 

India, 264. 
Populus sp., Lithocolletis bred from, 120. 

grandidentata, Lithocolletis bred from, 120. 
tremuloides, Lithocolletis bred from, 120. 

Portulaca, Aphis on, 256, 329. 
oleracea, Aphis on roots, 329. 

Post Oak, Menesta on, 304. 
Potato, injured by Baridius, 376. 

injured by Epicaerus and Dory phora, 92. 
injured in India by Nezara, 61. 
Nematode injury to, 263. 
Protoparce celeus on, 382. 

Prilohardia fibifera, scale on, 868. 
Prunus americana, Lithocolletis bred from, 110, 
Pyrethrum cinerariaefolium, Rose Chafer on flo 

ers, 299. 
Pyrus coronaria, Lithocolletis bred from, 119. 

malus, Lithocolletis bred from, 119. 

Q-

Quercus sp., Lithocolletis bred from, 120. 
leaves mined by Coleopter, 77. 

alba, Lithocolletis bred from, 119. 
bicolor, leaves mined by Lithocolletis, 24. 

Lithocolletis bred from, 120. 
castanea, Lithocolletis bred from, 120. 
ilicifolia, leaves mined by a Coleopter, 77. 
incana, Pseudopulvinaria on, in Sikkim, 55. 
macrocarpa, Lithocolletis bred from, 120. 
nigra, Lithocolletis bred from, 120. 
obtusiloba, Lithocolletis bred from, 120. 

leaves mined by Lithocolletis, 24. 
Menesta on, 304. 

prinus, Lithocolletis bred from, 120. 
prinoides, Lithocolletis bred from, 120. 
rubra, iEgeria bred from galls on limb, 281. 

Lithocolletis bred from, 120. 
tinctoria, Lithocolletis bred from, 120. 

Quince, Corythuca on, 48. 
food of Ocneria, 209. 

R. 

Radish, Diabrotica feeding on, 182. 
Rag-weed, Gortyna nitela in, 375. 

Languria ovipositing in stem, 347. 
Raspberry, injured by slugs in Michigan, 42. 

insects injuring, 92. 
Lachnosterna prunina on, in Michigan, 43. 
new enemies of, 257. 

Red Clover, Dactylopius on roots, 258. 
oak, Lymexylon sericeum in, 123. 
rust of wheat, destroyed by a Podurid, 259. 

Reeds, infested with Sphenophorus, 132. 
Rhus toxicodendron, leaves mined by Lithocol 

tis, 54. 
Lithocolletis bred from, 119. 
lobelia for poison of, 254. 

typhina, Ceratina nests in, 366. 
Rice, injured by Cecidomyia in India, 264. 

Hispa in India, 61. 
Saustus in India, 61. 
weevil in India, 61. 
Leptocorisa in India, 61. 
Nematodes in Java, 85. 

Ribes, Pulvinaria on, in England, 147. 
Robinia sp., Lithocolletis bred from, 53,119. 

hispida, Lithocolletis bred from, 119. 
pseudacacia, Lithocolletis bred from, 119. 
viscosa, Lithocolletis bred from, 119. 

Rosa cinnamonica, not affected by Chafer, 298. 
Rose, food-plant of Ocneria, 209. 

new saw-fly on, 378. 
Rubber tree, food-plant of Scepsis, 362. 
Rudbeckia, Diabrotica pupae at roots, 182. 
Rushes, infested with Sphenophorus, 132. 
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s. 

Sagittaria, Listronotus breeding in, 201. 
fSal, bored by Coleoptera in India, 264. 

Salix sp., Lithocolletis bred from, 120. 
alba, Lithocolletis bred from, 120. 

W babylonica, Lithocolletis bred from, 120. 
longifolia, Lithocolletis bred from, 120. 

Salsify, Aphis on, 329. 
insects affecting, 255. 

Sand Cherry, Coccotorus infesting, 258. 
Sapindaceae, leaves mined by Lithocolletis, 54. 
Sassafras, Promethea cocoons on, 383. 
Scirpus, infested with Sphenophorus, 132. 
Scrophulariaceae, Anthrenus on flowtrs, 129. 
Sesamum, crop injured by Carbula in India, 61. 
Shorea assamica, bored by Tomicus in India, 62. 
Smart-weed, Gastrophysa on, 190. 
Solanum tuberosum, mm, 319. 

rostratum, migration of, 319. 
Solidago patula, Lithocolletis bred from, 119. 
Sorghum, injured by a borer in India, 61. 

Nematodes in Java, 85. 
Aphis, 283. 

Sphagnum, in swamp, 189. 
Spiraea, Rose-chafer on flowers, 298. 
Spruce, dead trunks bored by Rhagium, 190. 

white, infested with Mytilaspis, 364. 
Squash family, beetles affecting, in India, 264. 

injured by Melittia, Anasa, and Eudioptis, 283. 
Slippery elm, Gossyparia ulmi on, 35. 
Strawberry, Field Cricket destroying fruit, 89. 

Flea Beetles injuring, 369. 
food-plant of Ocneria, 2i0. 
fruit eaten by Dingy cut-worm, 29. 
injured by saw-flies, 227. 
Monostegia ignota on, 137. 
roots infested with Tyloderma, 109. 
worms infesting in Bruner's report, 258. 

Strycbnos myriatica, scale on, 368. 
Sugar-cane, borer in, in Lousiana, 389. 

injured by Nematodes, 85, 263. 
Chilo in India, 61. 

Sumach, Ceratina nests in, 366. 
Bose-chafer on flowers, 298. 

Sun flower, wild, Diabrotica on roots, 182. 
Symphoricarpus sp., Lithocolletis bred from, 51, 

119. 
vulgaris, Lithocolletis bred from, 119. 

Sweet-potato, Katipo in beds of, in New Zealand, 
134. 

Sphinx on, in New Zealand, 135. 
T. 

Tea, damaged by a bag-worm in India, 62. 
injured by a caterpillar in India, 61. 
insects affecting, in Ceylon, 192. 
insects injuring, 329. 

Thistle, Pyrameis cardniinfesting, 28. 
Tilia americana, Lithocolletis bred from, 119. 
Timothy, cut-worm injury to, 383. 

Languria breeding in, 347. 

Tobacco, crop ruined by Melanoplus atlanis in 
pew Hampshire, 69. 

injured by Sphinx, 283. 
Tomato, injured by Sphinx, 283. 

Protoparce celeus on, 382. 
Trifolium pratense, Dactylopius on roots, 258. 
Tulip tree, Diplosis injuring, 362. 
Turnip, Diabrotica feeding on, 182. 

eaten by white ants, 283. 
injured by Anthomyia and Phyllotreta, 146. 
insects on, 337. 

U. 

Ulmus americana, Gossyparia ulmi on, 35, 39. 
Lithocolletis bred from, 119. 

campestris, Gossyparia ulmi on, 35, 39. 
fulva, Gossyparia ulmi on, 35, 38. 

Lithocolletis bred from, 119. 
montana, Gossyparia ulmi on, 38, 39. 
racemosa, Gossyparia ulmi on, 38. 
rubra, Gossyparia ulmi on, 39. 

Umbellularia californica, leaves mined by Litho
colletis, 78. 

Lithocolletis bred from, 119. 
Urtica dioica, Languria on stems, 347. 

V« 

Vaccinium ovatum, leaves mined by Lithocolletis 
117,119. 

Vine, Capsid injuring, in Australia, 381. 
chafer on, 298,299. 
importation regulations for Italy,,289. 
injury to, by Proconia and Phyllosticta, 321. 

Verbesina virginica, Lithocolletis bred from, 119. 

TV. 

Walnut, Black, attacked by Datana, 256. 
Datana angusii on, 149. 

Washingtonia fllifera, Aramigus fulleri destruc
tive to, 90. 

Weepingtree, injured by leaf-hopperin Texas, 161. 
Wheat, damaged in Asia Minor by a Tineid, 30. 

infested with Cephus, 164. 
injured by weevil in India, 61. 
Melolonthids damaging, 336. 
rust, destroyed by a Podurid, 259. 

Willow, food plant of Ocneria, 209. 
injured by Cimbex americana, 228. 
insects affecting, 164, 390. 
oaks, Coleoptera mining leaves of, 77. 

Wistaria, food plant of Ocneria, 210. 

X. 

Xanthium, dipterous larva in seeds, 333. 
strumarium, Gortyna in, 375. 

T. 

Yucca, mm, 382. 





E R R A T A 

Page 21, line 18 from bottom, read Phylethus for Philetus. 
Page 26, l ine 23 f rom bottom, read 1859 for 18 9. 
Page 47, line 9 f rom bottom, insert a colon after these. 
Page 52, line 25 from bottom, read Hagen for Hagan. 
Page 53, line 17 f rom bottom, omit of. 
Page 55, line 11 from top, add (Pseudopulvinaria), after genus. 
Page 55, line 12 f rom top, read incana for incarna. 
Page 55, line 12 f rom top, read Castanea indica for Castania india. 
Page 57, l ino 18 from top, read The Coccinellid beetles for These beetles. 
Page 57, line 14 f rom bottom, read Trichopterygid beetles for Caddis flies. 
Page 58, line 8 f rom top, read Ptiliolum for Pteliolum. 
Page 66, line 14 f rom top, read Melanoplus for Melanopus. 
Page 68, line 21 from top, read Sareophaga for Sarcophoga. 
Page 70, line 13 f rom top, read Vedalia for Vedolia. 
Page 71, line 16 f rom top, read Vedalia for Vedolia. 
Page 73, i n explanation of figure, read Vedalia for Vedolia. 
Page 78, line 10 f rom bottom, read Nu t t a l l for Nut ta l . 
Page 83, line 3 f rom bottom, read nigripectus for nigrifectus. 
Page 90, line 8 f rom top, read Camellias for Camelias. 
Page 90, line 8 f rom top, readmit/era f o r f i l l i f e r a . 
Page, 91, lines 14 and 8 f rom bottom, read Cryptochcetum for Cryptocho3tum. 
Page 92, line 17 from top, read Division for vision. 
Page 101, line 11 from bottom, read genal for genial. 
Page 101, line 11 from bottom, read foveas for foviae. 
Page 102, line 22 from bottom, read flies for flea. 
Page 108, line 1 f rom top, read herculaneus for herculeanus. 
Page 108, line 16 from top, read main source for mains ource. 
Page 112, line 15 from top, read Bhyssematus for Ryssematus. 
Page 112, line 18 f rom bottom, read Vedalia for Vedolia. 
Page 116, line 5 f rom bottom, read fasciae for fascia. 
Page 117, line 19 f rom top, read belongs for belong. 
Page 119, line 19 f rom top read Amphicarpcea for Amphicarpaae. 
Page 120, center column, line 20 from top, read Coryliella for Caryliella. 
Page 123, line 6 f rom bottom, read sericeum for sericorne. 
Page 126, line 1 f rom top, read Entomophthora for Entomopthora. 

' Page 126, line 9 f rom top, read Entomophthora for Entomopthora. 
" Page 127, line 7 from top, read Entomophthora for Entomopthora. 

Page 127, explanation of figure 19, b, read pupa wi th in larval skin, for larva, ventral 
view. 

Page 128, line 17 from top, omit "and b from below." 
Page 128, line 20 from bottom, add after " l a rva , " as shown at b. 

' Page 132, l ine 13 from bottom, read Phragmites for Phragnites. 
Page 138, l ine 9 f rom bottom, read F ig . 22 p. for Fig 22 r. 
Page 147, line 23 f rom bottom, read " Sattelmiicke " for " Sattlemarke." 
jjfcge 151, l ine 18 f rom bottom, read clear for clean. 
Ijage 154, l ine 1 from bottom, read Gelechia for Galechia. 
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Page 155, line 5 from top, add Chambers after IDE. 
Page 167, line 4 from top, read Ephestia for Ephestea. 
Page 182, line 12 from top, read they can not be recommended, for they can be recom 

mended. 
Page 192, line 15 from bottom, read elliptical for ellipticle. 
Page 193, line 15 from bottom, read The Five-ribbed Tea-mite for Five-legged Tea 

mite. 
Page 193, line 21 from bottom, read bioculatus for Maculatus. 
Page 195, line 1 from top, read hymeuopteron for hymenopteran. 
Page 209, line 4 f rom bottom, read Azalea for Azalia. 
Page 211, line 11 from top, read 5 for 13. 
Page 211, line 12 from top, read 8, 9, and 10, for 14, 15, and 16. 
Page 226, explanation of figure, read from for rfom. 
Page 253, line 18 from bottom, read naphtha for naptha. 
Page 259, line 16 from bottom, read springtails for neuropters. 
Page 259, line 13 from bottom, read ruhigo-vera for rubigovera. 
Page 261, line 10 from bottom, read ludens for lugens. 
Page 264, line 6 from top, read " Fangpflanzen " for " Fangenpflanzen." 
Page 271, line 17 from bottom, omit comma after infests. 
Page 272, line 4 from bottom, read rosce for rosece. 
Page 277, line 12 from top, read fuchsias for fuschias. 
Page 280, line 20 from top, read Borkenk. for Borkask. 
Page 280, line 16 from bottom, read scutellaris for scutellatus. 
Page 280, line 4 from bottom, read Gortyna for Gortina. 
Page 283, line 1 from top, add of 1889, after Season. 
Page 283, line 12 from bottom, read Eudioptis for Endioptis. 
Page 283, line 9 from bottom, read Treitschke for Treitshke. 
Page 283, line 6 from bottom, read malefida for malepida. 
Page 302, line 17 from top, insert palpi after labial . 
Page 303, line 5 from top, read longius for longuis. 
Page 312, line 19 from top, read welfare for wefare. 
Page 313, line 7 from top, read parasitic for parisitic. 
Page 322, line 7 from top, insert Type before T I S C H E R I A . 
Page 323, line 23 from bottom, read grateful for greatful 
Page 328, line 15 from bottom, read pastinacece for pastinacos. 
Page 329, line 3 from bottom, read Chrysopas for Chrysopus. 
Page 330, line 8 from bottom, read Gracilaria for Gracillaria. 
Page 360, line 3 from top, read Khinebeck for Buffalo. 
Page 366, line 5 from top, read 70 for 60. 
Page 371, line 13 from bottom, read 31 for 21. 
Page 379, line 11 from top, transpose first the to beginning of l i t 
Page 383, line 11 from bottom, read Lithophane for Lithophanaj 
Page 390, line 5 from top, omit probably. 
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