
A L I M E N T A R Y C A N A L A N D M A L P I G H I A N T U B U L E S O F 

C E R A T O M E G I L L A F U S C I L A B R I S ( M U L S . ) 

( C o c c i n e l l i d a e , C o l e o p t e r a ) 

BlRELY J. LANDIS, 

Bureau of Entomology and Plant Quarantine, U. S. Department 
of Agriculture, Columbus, Ohio 

T h e s p o t t e d l a d y beet le , Ceratomegilla fuscilabris ( M u l s . ) 

( e r r o n e o u s l y Megilla maculata D e g . , a s u b t r o p i c a l spec ies ) , is 

a b u n d a n t t h r o u g h o u t t e m p e r a t e U n i t e d S ta te s . T h e a d u l t s 

are gregar ious a t t h e t i m e of h i b e r n a t i o n a n d m a y b e f o u n d 

d u r i n g t h e w i n t e r in c lusters u n d e r b a r k of trees or b e n e a t h 

fa l len l e a v e s o n w e l l - d r a i n e d s lopes . 

T h e l a r v a e f eed on insect eggs , a p h i d s a n d o t h e r s o f t - b o d i e d 

insects . T h e a d u l t s f eed a lso o n po l len a n d fung i . E x a m i n a ­

t ion of t h e s t o m a c h c o n t e n t s of a d u l t s revea led , in a f e w cases , 

m u c h of t h e f o o d t a k e n t o b e con id iospores of Alternaria sp . , 

o n e of t h e A s c o m y c e t e s . 

METHODS 

Adult beetles collected from foliage or taken from hibernation 
were killed, fixed in Kahle's fixative, and preserved in 70 percent 
alcohol. T h e methods followed in gross dissection and microscopical 
technique were similar to those used by Jahn ( l ) 1 except that for some 
structures a double stain consisting of Fast Green and eosin was prefer­
able to Delafield's haematoxylin and eosin. 

GROSS A N A T O M Y OF T H E A L I M E N T A R Y C A N A L 

Except for a short loop occurring in the ileum, the digestive tract 
is a straight tube extending dorsally along the long axis of the beetle 
(Fig. 1) . T h e pharynx and rectum are supported by suspensory 
muscles, and the remaining organs float in the body fluids although 
supported somewhat by tracheae and fatty tissue. 

The fore-intestine: T h e labium, the mandibles, and the hypo-
pharynx are enclosed by an extra-oral mouth cavity. T h e flat, tri­
angular pharynx narrows posteriorly and joins the oesophagus postero-
dorsally. T h e narrow oesophagus lies entirely within the head capsule. 
Wi th in this transparent organ several longitudinal folds can be seen in 
gross dissection. In some individuals a pair of pouches appears at 
the junction of the oesophagus and proventriculus. T h e proventriculus 
is a pear-shaped bulb, twice the diameter of the oesophagus, lying in 
the anterior part of the prothorax. It is attached to the stomach, 

l u m b e r s in parenthesis refer to Literature Cited, pp. 19-20. 
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o r m id - in t e s t i ne , p o s t e r o v e n t r a l l y a n d is p a r t l y o b s c u r e d la te ra l ly b y 
t h e p a i r e d c a e c a o f t h e mid - in t e s t i ne ( F i g s . 1, 2 , a n d 3 ) . T h e r e a re n o 
s a l i va ry g l a n d s . 

The mid-intestine: T h e s t o m a c h is a s t ra igh t t u b e e x t e n d i n g f r o m 
t h e m i d d l e o f t h e p r o t h o r a x t o t h e fifth a b d o m i n a l s e g m e n t , w h e r e i t 
n a r r o w s t o ha l f i ts f o r m e r w i d t h ( F i g . 1 ) . A n t e r i o r l y , w h e r e t h e 
g rea tes t w i d t h o f t h e d i g e s t i v e s y s t e m o c c u r s , a pa i r o f gas t r i c c a e c a 
a p p e a r s . T h e s e c a e c a are c o v e r e d w i t h m i n u t e pap i l l ae c o n t a i n i n g 
t h e n id i , o r ce l l nes t s , o f t h e en te r i c e p i t h e l i u m . 

The hind-intestine: T h e i l e u m , w h i c h is m u c h n a r r o w e r t h a n t h e 
s t o m a c h , tu rns t o o n e s ide o f t h e m i d l i n e o f t h e b o d y c a v i t y a n d f o r m s 
a c o m p l e t e l o o p . L i k e t h e o e s o p h a g u s , t h e i l e u m is s emi t r anspa ren t , 
a n d severa l in te rna l l o n g i t u d in a l f o l d s are v i s i b l e f r o m w i t h o u t . T h e 
c o l o n is s l igh t ly w i d e r t h a n t h e i l e u m a n d inc reases t o i ts g rea tes t w i d t h 
p o s t e r i o r l y a t t h e j u n c t i o n w i t h t h e r e c t u m . T h e r e c t u m is n a r r o w e r 
t h a n t h e c o l o n a n d is t w i c e as l o n g as w i d e . 

HISTOLOGY OF THE A L I M E N T A R Y CANAL 

FORE-INTESTINE 

The stomodaeal pharynx and oesophagus ( F i g s . 2 a n d 4 ) : T h e p r i m a r y 
i n t i m a is h e a v y t h r o u g h o u t t h e fore - in tes t ine . I n t h e p h a r y n x t h e 
i n t i m a is s m o o t h b u t b e c o m e s u n d u l a t e d a n d d e e p l y p i t t e d in t h e 
o e s o p h a g u s . E a c h p i t c o n t a i n s a t h i c k , sho r t sp ine ( F i g . 4 , SP) w h i c h 
p r o j e c t s p o s t e r i o r l y i n t o t h e l u m e n . F a r t h e r p o s t e r i o r l y t h e p i t s a n d 
sp ines are r e p l a c e d b y p o s t e r i o r l y d i r e c t e d o v e r l a p p i n g sca les , e a c h 
o f w h i c h c o n t a i n s f ive o r s ix m i n u t e s tr iae. T h e s e c o n d a r y i n t i m a 
(S INT) has n o def in i te s h a p e a n d va r i e s t h r o u g h o u t t h e fo re - in tes t ine 
b o t h in t h i ckness and in a m o u n t o f g ranu la r ma te r i a l . T h e cel ls o f 
t h e e p i t h e l i u m (EP) a re ind i s t inc t b u t a p p e a r t o b e e l o n g a t e . 

T w o t o th ree sets o f l o n g i t u d in a l m u s c l e s (LON MJJS) are f o u n d 
o u t s i d e t h e p h a r y n g e a l ep i the l ium. . O c c a s i o n a l l y ep i the l ia l ce l ls are 
p u s h e d as ide b y s u s p e n s o r y m u s c l e s h a v i n g the i r i n se r t ion o n t h e 
i n t i m a {INT). O n e o r t w o sets o f c i r cu la r m u s c l e s (CIR MUS) pers is t 
t h r o u g h o u t t h e l e n g t h o f t h e fo re - in tes t ine . 

The proventriculus ( F i g s . 2 a n d 3 ) : T h e i n t i m a s u p p o r t s 12 o r m o r e 
r o w s o f sp ines , e a c h h a v i n g 15 t o 25 p o s t e r i o r l y d i r e c t e d sp ines (SP) 
w h i c h p r o j e c t i n t o t h e l u m e n . 

T h e e p i t h e l i u m is p r o m i n e n t in t h e fo r e p a r t o f t h e p r o v e n t r i c u l u s 
b u t d imin i shes g r a d u a l l y p o s t e r i o r l y , w h e r e f l a t t ened nuc le i a l o n e are 
d i s t ingu i shab le . 

T h e l ong i t ud ina l m u s c l e s o f t h e p r o v e n t r i c u l u s are h e a v y , e spec i a l l y 
in t h e p o s t e r i o r pa r t , w h e r e m a n y o f t h e m are inse r t ed o n t h e i n t i m a 
( F i g . 2 ) . T h e c i rcu la r m u s c l e s are heav i e s t a t e a c h e n d o f t h e o r g a n . 
Jus t p o s t e r i o r t o t h e o e s o p h a g e a l v a l v e a n d t h r o u g h o u t t h e l e n g t h o f 
t h e mid - in t e s t ine , t h e ex te rna l l a y e r o f l o n g i t u d i n a l m u s c l e s is f o u n d 
o u t s i d e o f t h e c i rcu la r m u s c l e s . 

The oesophageal valve ( F i g . 2 , OES VALVE): T h e p o s t e r i o r e n d 
o f t h e p r o v e n t r i c u l u s p r o j e c t s i n t o t h e mid - in t e s t ine , w h e r e i t b e c o m e s 
c o n s t r i c t e d t o f o r m t h e o e s o p h a g e a l v a l v e . 
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T h e p r i m a r y c u t i c u l a w i t h i n t h e v a l v e is s m o o t h b u t b e c o m e s 
s l igh t ly u n d u l a t e d as i t t u rns i n t o t h e mid - in t e s t ine . 

T h e e p i t h e l i u m is s imi lar t o t h a t o f t h e p r o v e n t r i c u l u s , b u t o n t h e 
o u t e r s ide o f t h e v a l v e f ac ing t h e l u m e n o f t h e mid - in t e s t i ne t h e ce l l s 
b e c o m e t h r ee t i m e s as l o n g as w i d e f o r a d i s t a n c e o f 3 0 ce l l s . 

T h e h e a v y c i r cu la r m u s c l e s o f t h e p o s t e r i o r p a r t o f t h e p r o v e n t r i c u l u s 
r egu la t e t h e o p e n i n g a n d c l o s i n g o f t h e v a l v e . 

M I D - I N T E S T I N E 

T h e p e r i t r o p h i c m e m b r a n e (PER M) o f t h e mid - in t e s t i ne o r s t o m a c h 
( F i g s . 3 , 5, a n d 6 ) , a non -ce l lu l a r g r ay i sh m e m b r a n e , m a y b e s ec re t ed 
b y t h e we l l -de f ined press . F o o d pass ing t h e o e s o p h a g e a l v a l v e i n t o 
t h e s t o m a c h is e n c l o s e d b y t h e p e r i t r o p h i c m e m b r a n e , w h i c h m a y 
s e r v e as p r o t e c t i o n t o t h e en te r i c e p i t h e l i u m . B e t w e e n t h e p e r i t r o p h i c 
m e m b r a n e a n d t h e en te r i c e p i t h e l i u m (E EP) a re b i t s o f ce l ls s l o u g h e d 
f r o m t h e e p i t h e l i u m . 

T h e en te r i c e p i t h e l i u m f u n c t i o n s in a h o l o c r i n e m a n n e r . A f t e r 
f o o d passes i n t o t h e s t o m a c h , t h e cel ls r u p t u r e a n d t h e r e m a i n i n g cel l 
f r a g m e n t s s l o u g h as n e w cel ls p u s h o u t f r o m t h e cel l nes ts . I n d i v i d u a l s 
n o t h a v i n g f e d f o r s o m e t i m e h a v e l o n g epi the l ia l ce l l s . D u r i n g h i b e r ­
n a t i o n t he se ce l l s g r o w un t i l t h e y nea r ly c l o s e t h e l u m e n , b u t as 
d o r m a n c y is b r o k e n t h e o l d cel ls are v o i d e d . E n t e r i c epi the l ia l ce l l s 
are f o r m e d first i n n id i ( F i g s . 3 , 5 , a n d 6, NID). T h e n id i are e m b e d d e d 
in a sc reen- l ike m a t r i x o f c i rcu la r a n d l o n g i t u d i n a l m u s c l e s ( F i g . 5 ) . 
S e v e n t e e n e m b r y o n i c cel ls w e r e c o u n t e d in o n e nes t . I n bee t l e s t h a t 
h a v e n o t f e d f o r s o m e t i m e t h e e n d s o f t h e ep i the l ia l ce l ls b o r d e r i n g 
t h e l u m e n b e a r a s t r ia ted b o r d e r , gene ra l ly k n o w n as t h e " r h a b d o r i u m . " 

T h e b a s e m e n t m e m b r a n e (B MEM) is m o r e c l ea r ly de f ined in t h e 
mid - in t e s t i ne t h a n e l sewhere in t h e d i g e s t i v e t r ac t . I t a p p e a r s as a 
t h in l a y e r o f i nd i s t inc t ce l l s b o r d e r i n g t h e e p i t h e l i u m a n d is p e r f o r a t e d 
a t i n t e rva l s b y cel l nes t s . 

O n e t o th ree sets o f c i r cu la r m u s c l e s are f o u n d sepa ra t ing t h e ce l l 
nes t s . T h e l ong i tud ina l m u s c l e s a re f e w a n d i n c o n s p i c u o u s a n d s h o w 
b e s t in c r o s s s e c t i o n . 

H I N D - I N T E S T I N E 

The pyloric valve ( F i g . 1 1 ) : T h e p y l o r i c v a l v e is n o t s o d i s t i nc t in 
C. fuscilabris as in t h e p h y t o p h a g o u s c o c c i n e l l i d s . T h e v a l v e o c c u r s 
a t t h e j u n c t u r e o f t h e i l e u m a n d t h e mid - in t e s t i ne a n d s l igh t ly b e l o w 
t h e o r i g in o f t h e M a l p i g h i a n t ubu l e s (MAL T). I t is s u p p o r t e d b y 
t h r ee sets o f c i r cu la r m u s c l e s w h i c h p i n c h t h e ep i the l ia l f o l d s o f t h e 
i l e u m . T h e s e fo lds are c o n t i n u o u s w i t h t h e inse r t ions o f t h e M a l p i g h i a n 
t u b u l e s . 

T h e ep i the l ia l ce l ls are l o n g a n d n a r r o w , i n c o n t r a s t w i t h t h e flat 
ce l l s o f t h e i l e u m . 

The ileum ( F i g . 1 3 ) : T h e i n t i m a is t h in a n d c o n v o l u t e d a n d possesses 
o v e r l a p p i n g sca les b e a r i n g p o s t e r i o r l y d i r e c t e d s tr iae. 

T h e l o n g i t u d i n a l m u s c l e s o f t h e mid - in t e s t i ne d i v i d e , o n r e a c h i n g 
t h e i l e u m , p a r t c o n t i n u i n g p o s t e r i o r l y o u t s i d e t h e c i r cu la r m u s c l e s a n d 
t h e r e m a i n d e r pas s ing b e t w e e n t h e c i rcu la r m u s c l e s a n d t h e e p i t h e l i u m . 
C i r c u l a r m u s c l e s c o v e r t h e i l e u m t h r o u g h o u t i ts l e n g t h . 
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The colon ( F i g . 1 2 ) : T h e i n t i m a is s l igh t ly h e a v i e r in t h e c o l o n 
t h a n in t h e i l e u m a n d faces t h e six f o l d s o f l a rge ep i the l ia l ce l l s . 

T h e m u s c u l a t u r e is s imi lar t o t h a t f o u n d in t h e i l e u m . 
The rectum ( F i g . 7 ) : T h e i n t i m a is th inne r t h a n t h a t o f t h e c o l o n 

a n d possesses l o n g sp ines nea r t h e anal o p e n i n g . 
T h e epi thel ia l ce l ls are smal l a n d a p p e a r in e i g h t t o t en l o n g i t u d i n a l 

f o l d s . 
S u s p e n s o r y m u s c l e s are a t t a c h e d t o t h e i n t i m a a t severa l p o i n t s 

o n t h e r e c t u m . 

THE M A L P I G H I A N T U B U L E S 

T h e M a l p i g h i a n t u b u l e s o f in sec t s arise as e v a g i n a t i o n s o f t h e 
i l e u m nea r t h e j u n c t i o n o f t h e m i d - a n d h ind- in tes t ines . T h e i r e v a g i -
n a t i o n , l o c i , n u m b e r , l e n g t h , a n d c o u r s e t h r o u g h o u t t h e b o d y c a v i t y 
o f t en differ b e t w e e n t a x o n o m i c a l l y r e l a t ed spec ie s h a v i n g d i ss imi la r 
f o o d h a b i t s a n d w a s t e p r o d u c t s . 

I n C. fuscilabris t h e M a l p i g h i a n t u b u l e s are six in n u m b e r a n d 
ar ise in t h e s a m e p l a n e e q u i d i s t a n t f r o m e a c h o t h e r a n d a t t h e an t e r io r 
e n d o f t h e i l e u m . F o r c o n v e n i e n c e in d i s cus s ion t h e t u b u l e m a y b e 
d i v i d e d i n t o t w o p a r t s : (a) SL f ree, b e a d e d u n d u l a t e d p o r t i o n e x t e n d i n g 
f r o m t h e e v a g i n a t i o n o n t h e a l i m e n t a r y cana l f o r w a r d t h r o u g h t h e 
b o d y c a v i t y t o t h e an te r io r l imi t s o f t h e s t o m a c h , t h e n b a c k i n t o t h e 
p o s t e r i o r p a r t o f t h e a b d o m e n , a n d finally r e tu rn ing t o t h e p r o x i m i t y 
o f t h e a l i m e n t a r y cana l nea r t h e j u n c t i o n o f t h e i l e u m a n d t h e c o l o n ; 
a n d (b) a n d e n c l o s e d , o r r ea s soc i a t ed p o r t i o n , l y i n g b e t w e e n t h e l aye r s 
o f t h e p e r i t o n e u m encas ing t h e c o l o n . 

T h e f ac t t h a t t h e t u b u l e s r e tu rn t o t h e h ind- in tes t ine sugges t s 
t h a t t he r e m a y b e a s e c o n d o r p o s t e r i o r t e r m i n a t i o n t h r o u g h w h i c h 
w a s t e s are v o i d e d . W o o d s ( 2 ) , q u o t i n g R a m d o h r , l ists 2 2 gene ra o f 
C o l e o p t e r a , r ep resen t ing 10 fami l ies , in w h i c h t h e M a l p i g h i a n t u b u l e s 
b e c o m e r ea s soc i a t ed w i t h t h e a l i m e n t a r y cana l a t the i r d is ta l e n d s . 
I s h i m o r i ( 3 ) has figured t h e t e rmina l i a o f t h e t ubu l e s in a g rea t m a n y 
l e p i d o p t e r o u s l a r v a e in w h i c h t h e s a m e c o n d i t i o n exis t s . 

T h e wr i t e r b e l i e v e s t h a t t he re is an i nd i r ec t p a s s a g e in C . fuscilabris 
a n d o t h e r C o l e o p t e r a possess ing t h e r e a s s o c i a t e d c o n d i t i o n o f t h e 
M a l p i g h i a n t ubu l e s , b y m e a n s o f w h i c h l i q u i d w a s t e s are p a s s e d i n t o 
t h e h ind- in tes t ine . 

I n C. fuscilabris t h e r e a s soc i a t ed p o r t i o n s o f t h e t u b u l e s are g a t h e r e d 
f r o m t h e b o d y c a v i t y b y an i n v e r t e d funne l - shaped m a t r i x o r e n v e l o p e 
o f pe r i t onea l t issues ( F i g s . 1 2 , 1 3 , 1 4 , 1 5 , a n d 16, PERI). T h e e n c l o s e d 
t u b u l e s f o l l o w t h e c o n t o u r o f t h e c o l o n p o s t e r i o r l y a n d s p r e a d in a 
def in i te a n d a p p a r e n t l y speci f ic p a t t e r n a r o u n d t h e c o l o n ( F i g . 1 6 ) . 
T h e e n v e l o p e h o l d s t h e t u b u l e s l o o s e l y a t t h e an te r io r e n d o f t h e c o l o n 
b u t n a r r o w s p o s t e r i o r l y , f o r c i n g t h e t ubu l e s b e t w e e n t h e in tes t ina l 
m u s c u l a t u r e unt i l t h e j u n c t i o n o f t h e c o l o n a n d t h e r e c t u m is r e a c h e d , 
w h e r e t h e p e r i t o n e u m c u t s t h r o u g h t h e l aye r s o f in tes t ina l t i ssues 
o b l i q u e l y a n d is inse r ted o n a n a r r o w ring o f non - s t a in ing p r i m a r y 
i n t i m a pecu l i a r t o th is r e g i o n . T h e pe r i t onea l e n v e l o p e cons i s t s 
o f a n o u t e r h e a v y l a y e r b a t h e d b y fluids o f t h e b o d y c a v i t y a n d o n e 
t o e igh t o r m o r e inner l aye r s ( v a r y i n g w i t h t h e spec i e s ) ( F i g s . 13 , 
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14, a n d 1 5 ) , w h i c h f o l l o w l o o s e l y t h e genera l c o n t o u r o f t h e o u t e r 
h e a v y l a y e r a n d t h e r e a s s o c i a t e d p a r t s o f t h e M a l p i g h i a n t ubu l e s . I n 
g ros s d i s s e c t i o n th i s e n v e l o p e m a y b e r e m o v e d i n t a c t f r o m a r o u n d t h e 
a l i m e n t a r y cana l ( F i g . 1 6 ) . 

T h e M a l p i g h i a n t u b u l e s a re a t t a c h e d a t m a n y p l a c e s t o t h e h e a v y 
o u t e r l a y e r o f p e r i t o n e u m , c a u s i n g t h e t u b u l e s t o a p p e a r o v o i d in 
c r o s s s e c t i o n . A t these p o i n t s o f a t t a c h m e n t d u c t s ( F i g . 15 , DUCT) 
o p e n u p in t h e wa l l o f t h e t u b u l e t h r o u g h w h i c h a p a r t o f t h e c o n t e n t s 
o f t h e c o l l a p s e d cel ls o f t h e t u b u l e s t r e a m o u t i n t o t h e m a t r i x - o f t h e 
pe r i t onea l t i ssues . H o w e v e r , t h e ce l l nuc l e i l o d g e in t h e m o u t h s o f 
t h e d u c t s a n d a re r e t a i n e d w i t h i n t h e t u b u l e s . 

A f t e r en t e r ing t h e p e r i t o n e a l m a t r i x , t h e l i q u i d w a s t e s a p p e a r t o 
b e t r a n s p o r t e d p o s t e r i o r l y t o t h e inse r t ion o f t h e p e r i t o n e u m o n t h e 
i n t i m a o f t h e in tes t ine . T h e l a rge , flat ep i the l ia l ce l l s cha rac te r i s t i c 
o f t h e h ind- in te s t ine d o n o t a p p e a r b e t w e e n t h e inse r t ions o f e a c h 
pe r i t onea l l a y e r o n t h e i n t i m a , b u t are r e p l a c e d b y sp ind l e - shaped cel ls 
h a v i n g p r o m i n e n t nuc l e i . 

A s p r e v i o u s l y s t a t ed , t h e inse r t ions o f t h e pe r i t onea l e n v e l o p e a t 
t h e j u n c t i o n o f t h e c o l o n a n d t h e r e c t u m o c c u r o n a n a r r o w r ing o f 
n o n - s t a i n i n g sc l e ro t i c i n t i m a ( F i g s . 13 , 14, a n d 1 5 ) . S e c t i o n s o f th i s 
b r i t t l e s c l e ro t i c ma te r i a l e x a m i n e d u n d e r o i l i m m e r s i o n r evea l a m a x i ­
m u m o f six r o w s o f m i n u t e o p e n i n g s l e a d i n g f r o m t h e pe r i t onea l m a t r i x 
t h r o u g h t h e r e g i o n o f t h e i n t i m a a n d o p e n i n g in t h e l u m e n o f t h e 
in tes t ine . 

T r a c i n g l i q u i d w a s t e s f r o m t h e r ea s soc i a t ed p o r t i o n o f t h e M a l p i g h i a n 
t u b u l e t o t h e h ind- in tes t ine ( F i g . 1 5 ) , w e find t h a t ce r t a in cel ls o f t h e 
t u b u l e s ec re t e thei r c o n t e n t s i n t o t h e l u m e n o f t h e t u b u l e a n d pas s 
t h r o u g h d u c t s in t h e wa l l s o f t h e t u b u l e i n t o t h e m a t r i x o f t h e pe r i t onea l 
e n v e l o p e , w h e r e t h e y are t r a n s p o r t e d p o s t e r i o r l y t o t h e inse r t ion o f t h e 
l a y e r s o f t h e p e r i t o n e u m a n d pas s t h r o u g h m i n u t e o p e n i n g s in t h e 
n o n - s t a i n i n g r ing o f i n t i m a i n t o t h e l u m e n o f t h e h ind- in tes t ine . 

S e c t i o n s m a d e t h r o u g h t h e c o l o n a n d t h e r e c t u m o f adu l t s o f 
Chelymorpha cassidea F a b . , Diabrotica vittata F a b . , Epilachna corrupta 
M u l s . , Epilachna mexicana G u e r . , Penthe pimelia F a b . , Bolitotherus 
cornntus P a n z . , a n d Tribolium confusum J a c q . - D u v . , r evea l essent ia l ly 
t h e s a m e r e l a t i onsh ip b e t w e e n t h e M a l p i g h i a n t ubu l e s a n d s e c o n d a r y 
t e rmina l i a as in Ceratomegilla fuscilabris. T h e s e c o n d i t i o n s wi l l b e 
p r e s e n t e d in a n o t h e r p a p e r . 

T h e w o r k o f P o l l ( 1 9 3 4 ) , o n ce r t a in B u p r e s t i d s , p resen t s an in teres t ­
i n g v a r i a t i o n o f t h e c o n d i t i o n s r e p o r t e d b y t h e p resen t wr i te r . P o l l 
w a s u n a b l e t o t r a c e a l u m i n a l c o n n e c t i o n b e t w e e n t h e r ea s soc i a t ed e n d s 
o f t h e M a l p i g h i a n t ubu l e s a n d t h e h i n d in tes t ine . In s t ead , h e f o u n d 
a t t h e j u n c t i o n o f t h e c o l o n a n d r e c t u m a series o f smal l s u p p l e m e n t a l 
t u b u l e s h a v i n g s c l e ro t i z ed l u m i n a l c o n n e c t i o n s w i t h t h e in tes t ine . 
T h e s e h e d e s c r i b e s as t rue in tes t inal c a e c a e . 
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E X P L A N A T I O N OF P L A T E S 

PLATE I 

Fig. 1. Gross dissection of adult of Ceratomegilla fuscilabris (Muls.) , showing 
organs of the alimentary canal and the Malpighian tubules. 

Fig. 2. Camera lucida drawing of longitudinal section through the oesophagus, 
proventriculus, and oesophageal valve. 

P L A T E I I 

Fig. 3. Camera lucida drawing of cross section through proventriculus and paired 
caeca of mid-intestine. 

Fig. 4. Longitudinal section through the fore-intestine, showing undulating 
intima and spines. 

Fig. 5. Camera lucida drawing of longitudinal section through the enteric 
epithelium of the mid-intestine (from hibernating adult). 

Fig. 6. Camera lucida drawing of cross section through the mid-intestine. 

PLATE I I I 

Fig. 7. Camera lucida drawing of cross section through rectum. 
Fig. 8. Cross section of Malpighian tubule in wall of colon. 
Fig. 9. Longitudinal section through wall of rectum. 
Fig. 10. Cross section of Malpighian tubule. 
Fig. 11. Camera lucida drawing of cross section through the pyloric valve near 

insertion of the Malpighian tubules. 
Fig. 12. Camera lucida drawing of cross section of colon, showing peritoneal 

matrix and enclosed Malpighian tubules. 

PLATE IV 

Fig. 13. Camera lucida drawing of longitudinal section through the junction of 
colon and rectum, showing insertion of peritoneal matrix on intima 
(Epilachna mexicana Guer.) . 

Fig. 14. Camera lucida drawing of longitudinal section through junction of colon 
and rectum, showing insertion of peritoneal matrix on intima (Cera­
tomegilla fuscilabris Muls . ) . 

Fig. 15. Diagrammatic drawing showing how liquid wastes (illustrated by 
stippling) leave the Malpighian tubule and enter the hind-intestine. 

Fig. 16. Specific ramification of the reassociated portion of the Malpighian tubule 
in the peritoneal matrix. 

A B B R E V I A T I O N S U S E D ON P L A T E S 

B MEM— basement membrane. 
CIR MUS—circular muscles. 
E EP—enteric epithelium. 
EP—epithelium. 
INT—intima. 
LON MUS—longitudinal muscles. 
LUM—lumen. 
MAL T—Malpighian tubule., 
NID—nidus. 

OES—oesophagus. 
OES VALVE—oesophageal valve. 
PERI—peritoneum. 
PER M—peritrophic membrane. 
SB—striated border. 
5 INT—secondary intima. 
SP—spine. 
TRA—trachea. 
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