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PREFACE.

H erewith I w ish to exp ress my a p p rec ia tio n  to  Mr. H. E. 

Snodgrass o f the U nited S ta te s  Bureau o f Entomology. He has "been an 

u n fa i l in g  source o f  guidance and a s s is ta n c e , and h is  encouragement 

has been l i t t l e  short o f in s p ir a t io n a l .

To Dr. A. Gr. Boving o f  the United S ta te s  R ation al Museum 

I a ls o  express deep g r a t i f ic a t io n .  He has helped  me not on ly  by  

making valued  su g g estio n s  but a lso  by id e n t i fy in g  larvae  which I 

c o lle c t e d  and by loan in g  me r e p r e se n ta tiv e s  o f fa m ilie s  which X 

cou ld  not have stu d ied  o th erw ise .

In n e a r ly  a l l  c a ses  the drawings were made from m ateria l 

d is se c te d  under a b in o cu la r . In a few in s ta n c e s  mounts were made 

on m icroscope s l id e s  and stu d ied  w ith  the compound m icroscope*



INTRODUCTION.

The p resen t problem was undertaken w ith  the id ea  o f  

comparing the la b ia  o f co leop terou s larvae and g iv in g  the proper  

con n ota tion  to the variou s p a r ts  and p la te s  th e r e o f . The naming 

o f  the d iv is io n s  has been based on a study o f m uscle in s e r t io n s  

and o r ig in s . I t  i s  hoped th a t stu d en ts o f  sy stem a tic  entom ology  

may ga in  some h e lp , e ith e r  d ir e c t ly  or in d ir e c t ly ,  from the f a c t s  

brought out in  t h is  study.

The mouth p a r ts , or organs o f fe e d in g , in  some in s e c t s  

are d ir ec ted  downwards, th at i s  the p lane in  which they move i s  

v e r t i c a l .  I n se c ts  which move the gnathal appendages in  t h is  manner 

are spoken o f as hypognathous. In other forms however, the head  

cap su le  i s  turned upwards on the neck, through approxim ately n in e ty  

d egrees, and the mouth p a r ts  are d ir ec ted  forw ard. In t h is  co n d itio n  

they move in  a h o r iz o n ta l p la n e . An in s e c t  in  th is  group i s  sa id  to  

have a prognathous head.

In order th a t t h is  forward and upward r o ta t io n  should not 

change the p lane o f the foramen magnum (P I. I ,  B, Por) ,  m o d ifica tio n s  

in  the form o f e lo n g a tio n  o f  the p o stero v en tra l reg ion  o f  the head 

was e s s e n t ia l .  This len g th en in g  took p lace  a t  the base o f the labium  

or by the a d d it io n  o f  a gu la  to the proximal p art o f  the labium .

Thus in  co leo p tero u s la rv a e , which in  nearly  a l l  ca ses  have the 

prognathous type o f head, the gu la  (P I . I ,  B, Gu) i s  g e n e r a lly  w e ll  

developed.
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Except fo r  the m o d ifica tio n s  brought out by the above 

m entioned r e v o lu t io n , the head capsu le o f co leop terou s la rv a e  conforms 

in  genera l w ith  th a t o f a g e n e ra lized  in s e c t  such as the roach.

THE STRUCTURE OP THE HEAD CAPSULE OP COLEOPTEROUS LARVAE.

The head o f S ilo h a  sp .

S ilo h a  i s  an e x c e l le n t  su b ject fo r  a m orphological study  

o f  the g e n e r a lise d  co leop terou s la r v a l head. The larvae  are e a s i ly  

ob ta in ed  in  q u a n tity  and are s u f f i c ie n t ly  la rg e  to perm it o f  ease  o f  

d is s e c t io n .

The head (P I. I) i s  rob u st, somewhat wider than lo n g , the 

g r e a te s t  w idth b e in g  behind the m iddle. In d orsa l view  (A) the 

coronal suture ( c s )  and the f r o n ta l  su tures ( f s )  are r e a d ily  v i s i b l e  

and unm istakable. The ep istom al suture ( e s ) , although i t s  c e n tr a l  

p o r tio n  has become l o s t ,  a id s  fu rth er  in  the d e lim ita t io n  o f  the areas 

o f  the d orsa l su rfa ce  o f the head. In i t  are found the a n te r io r  

t e n to r ia l  p i t s  ( a t ) ,  i t  serv es  to d iv id e  the area in  fr o n t  o f the 

fr o n ta l  su tu res in to  the clyp eu s ( Clp) and the fron s (F r ) . The 

c lyp eu s and lab ram (Lin) are not u n ited  as in  some forms but are c le a r ly  

separated  by the c ly p eo la b ra l suture ( e l s ) .

The antennae (Ant) are com paratively long and c o n s is t  o f 

three segm ents. There a re , on the dorsal su rface  o f the head, four  

o c e l l i  ( Qc) on each s id e  ju s t  behind the b ases o f the antennae, and on
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the v e n tra l su rface  there are two more o c e l l i  (B, Oc) on e ith e r  

l a t e r a l  margin. The p o s to c c ip i ta l  strbure (A, p os) i s  found along the 

p o s te r io r  margin o f  the head cap su le  and behind i t  l i e s  the rath er  

narrow p o sto cc ip u t (P o c ).

The v e n tr a l surface o f the head (B) shows the m a x illa e  and 

labium  to  be r e tr a c te d , lea v in g  a narrow b rid ge between the foramen 

(For) and the p o s te r io r  a r t ic u la t io n s  o f the card in es (a 11) . In th is  

b rid g e  are the p o s te r io r  t e n to r ia l  p i t s  (p t) which l i e  in  the ends o f  

the a n te r io r ly  extended p o s to c c ip ita l  suture (p o s ) . Behind and between  

th e  te n to r ia l  p i t s  i s  the g u la  (G u), which although somewhat sm a ll, i s  

a tru e example o f  th is  s tr u c tu r e . The m ax illae  and the labium  are 

seen  to  be u n ited  fo r  approxim ately h a lf  th e ir  len g th s  by a la rg e  

membranous area which, however, a llow s o f separate a c tio n . D iscu ssio n  

o f  th ese  p arts  i s  g iven  e lsew h ere.

In order th at the r e la t io n s h ip  between the la b ia l  and hypo- 

pharyngeal m uscles may be more r e a d ily  understood, a la t e r a l  view  of  

th e  labium i s  shown (C ). In a d d itio n  to the r e tr a c to r s  o f  the prementum 

( r s t )  and the v e n tr a l adductors o f the labium (2 a d lb ) , which are 

d escrib ed  below (Pg. 30) there are p resen t the d orsa l adductors of the 

labium (P I. I ,  C, la d lb ) .  These a r is e  on the base o f the postm ental 

s c l e r i t e  (Pmt) very  c lo s e  to  the v e n tra l adductors, and in s e r t  on the 

base o f the f i r s t  prementum ( iFrmt) , dorsa l to the v e n tra l adductors.

The r e tr a c to r s  o f the hypopharynx (E, rhphy) a r is e  from the te n to r ia l  

arms ( Tent) c lo s e  to th e ir  b a se s . This s e t  o f m uscles in s e r t s  on the  

hypopharynx about midway between the a n ter io r  margin o f the l ig u la  (Lig)
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and the mouth (lith ) •

The m a x illa  o f S ilp h a  (D) shows only  a s l i g h t  in d ic a t io n  

o f a d iv is io n  "between the la c in ia  (Lc) and g a le a  (G a). T ith  th e ir  

ra th er  complete fu s io n  in to  one part there have "been l o s t  the s t i p i t a l  

f le x o r s  o f th ese  p a r ts . However the cr a n ia l f le x o r  o f  the la c in ia  

( f l e e )  i s  p r e sen t. I t  a r is e s  on the p o sto cc ip u t and i s  a sh ort muscle 

a ttach ed  to a lon g  apodeme which in s e r t s  on the in n er margin o f  the  

b a se  o f the l a c in ia ,  s l i g h t ly  a n te r io r  to  the in s e r t io n  o f  the adductor 

o f  the s t ip e s  ( a d s t ) .

In the s t ip e s  (S t)  a r is e  two opposing m u scles, the depressor  

( dplp) and le v a to r  ( lp lp ) o f  the pa lp u s. The t e n to r ia l  m uscles o f  the 

s t ip e s  c o n s is t  o f a large  bundle having i t s  o r ig in  on the te n to r ia l  

arm (T en t). This m uscle, the adductor o f  the s t ip e s  ( a d s t) in s e r t s  

j u s t  w ith in  the s t i p e s ,  c lo s e  to i t s  inner margin.

Near the o r ig in  o f the la t t e r  muscle there a r is e s  from the 

tentorium  a m uscle o f the cardo, the adductor o f the cardo ( ad cd ). I t  

in s e r t s  in  the cardo on i t s  la t e r a l  su rfa ce . A lso in s e r t in g  on the 

cardo, or more p rop erly  on an apodeme from the base o f the cardo, i s  

a short muscle the promotor o f the cardo (pmcd) ♦ I t  o r ig in a te s  from 

the postgena about halfw ay between the cardo and the p o s te r io r  angle  

o f the head.

As was s ta te d  above in  the d isc u ss io n  o f the e x te r n a l view  

of the head, the areas are w e ll  s e t  o f f  by su tu r es . The d e lim ita t io n  

o f  th ese  areas i s  fu r th er  aided  by a study o f the m uscles o f  the 

a n te r io r  part o f the stomo&eum. The presence o f  the fr o n ta l  ganglion
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(E , ErGng) sep a ra tes  the m uscles a r is in g  on the clyp eu s from those  

a r is in g  on the fr o n s . The former in s e r t  on the stomodeum a n te r io r  to  

the g a n g lio n , the la t t e r  p o s te r io r  to the g a n g lio n . In g ilp h a  there i s  

o n ly  one p a ir  o f m uscles which a r is e s  on the c ly p e a l reg io n . These, 

the d i la to r s  o f the buccal c a v ity  ( d lb c ) , in s e r t  on the stomodeum ju s t  

p o s te r io r  to the true mouth opening (Midi). The fu n c tio n  o f t h is  p a ir  

o f m uscles i s ,  o f  cou rse, to en large the buccal c a v ity  to admit passage  

o f food .

The a n te r io r  ( id lp h y ) and p o s te r io r  (2dlphy) d i la t o r s  o f the 

pharynx a r is e  on the fro n s  and in s e r t  on the d o r so la te r a l su rfa ce  o f  

the pharynx. The a n te r io r  s e t  a tta ch es in  very  c lo s e  proxim ity  to the 

f r o n ta l  g a n g lion . The p o s te r io r  d i la to r s  a r is e  somewhat behind the 

form er and in s e r t  on the pharynx ju s t  b efore the bra in  (!Br). Between 

the o r ig in s  o f th e se  two groups o f  m uscles there a r is e  the r e tr a c to r s  

o f  the mouth a n g les  ( rao) which in s e r t  on the p o s te r io r  end o f the 

o ra l branch o f the su sp en so r ia l s c le r i t e  o f  the hypopharynx (HS). This 

m uscle, as i t s  name im p lie s , serv es  to r e tr a c t  the margins o f  the  

mouth opening*

The v e n tr a l muscles o f the pharynx have th e ir  o r ig in  on the 

tentorium , but not on the same part as that from which the r e tr a c to r s  

o f  the hypopharynx ( rhphy) o r ig in a te . The v e n tra l d i la to r s  01  the 

pharynx ( vdlphy) a r is e  from a p o s te r io r  ex ten sio n  o f the tentorium , 

on which are a lso  attached  the v e n tra l m uscles from the prothorax. A 

tentorium  w ith  t h is  p o s te r io r  ex ten sio n  seems unique in  th is  la rv a  and 

i t  w i l l  be d iscu ssed  in  another part o f the paper.



The p o s te r io r  la b r a l muscle ( ralrp) has been in clu d ed  in  t h is  

f ig u r e  (E) to show the r e la t io n sh ip  of i t s  o r ig in  w ith  th at o f the 

d o rsa l pharyngeal m uscles.

The head o f Chauliognathus sp .

The head o f Chauliognathus viewed d o r s a lly  (P I. I I ,  A) has the 

g en era l form o f  a r e c ta n g le , w ith  the two la t e r a l  margins n ea r ly  p a r a l le l  

but in c lin e d  s l i g h t ly  towards one another on the p o s te r io r  h a l f  o f  

the head. I t s  le n g th , in c lu d in g  the m axillae  and p a lp i ,  i s  approxim ately  

one and o n e -h a lf  tim es i t s  g r e s t e s t  width measured im m ediately behind  

the o c e l l i  (A, O c). The head capsu le  i s  not s e t  d eep ly  in to  the  

prothorax and the c e r v ic a l  membrane (Cvx) a tta c h e s  c lo s e  to the p o st

e r io r  margin o f the head.

There are no boundary markers in  the form of su tu res  which 

would a s s i s t  in  the d e f in i t e  sep aration  of the areas on the d orsa l 

su r fa ce  o f the head. By a study o f  the pharyngeal m uscles (P) however, 

th e  general reg io n  of the fro n s  (A, Pr) i s  shown by the o r ig in s  oi' the 

d ila to r s  o f  the pharynx (P , dlphy) . The c lyp eu s and labrum (A, Cl? + Lm) 

are com p letely  fused  and the c ly p e a l margin o f the head i s  n ea r ly  

tra n sv e r se , w ith  a s e r ie s  of f i v e  tee th  on e ith e r  s id e .

There i s  on ly  one p a ir  o f o c e l l i  (O c). They are p laced  on 

tne la t e r a l  margins o f  the head cap su le , im m ediately p o s te r io r  to the  

b a ses  o f the antennae.

The antennae (Ant) are three segmented. The second segment 

i s  s l i g h t ly  longer than the f i r s t .  The th ird  has become g r e a t ly



reduced and appears to be l i t t l e  "better than a term inal sensory  

appendix w ith  a s e ta .

The m andibles (Md) are com paratively long and s le n d e r . An 

a ccesso ry  tooth  or retinaculum  i s  found about midway on the inner fa ce  

o f each m andible. There i s  no molar area p resen t and none would be 

ex p ected , co n sid er in g  the sy stem atic  r e la t io n s h ip , the nature o f the  

fo o d , and the method o f feed in g  o f th is  in s e c t .  The m andibles a r t ic u la te  

d o r s a lly  a t the d orsa l condyle ( c ) .

On the v e n tra l su rface  o f the head (B) there appear to be 

no in d ic a t io n s  o f su tures which would separate the two e p ic r a n ia l  

h a lv e s , which are thus con sid ered  as being  com p letely  fu sed . The p o st

o c c ip i t a l  suture has l o s t  a l l  connection  w ith  the p o s te r io r  te n to r ia l  

p i t s  ( p t ) , which u s u a lly  l i e  in  the form er. The t e n to r ia l  p i t s ,  except  

where th e ir  p o s te r io r  margins are jo in ed  w ith th e  head c a p su le , are 

surrounded by membrane.

Im m ediately in  fr o n t  o f the p i t s  are the card in es (Cd) of 

the m a x illa e . They are much reduced in  s iz e  and are o f a shape n early  

e l l i p t i c a l .  The s t ip e s  (S t)  have a rath er t y p ic a l  shape but they  

b ea r , in  th is  s p e c ie s , no ev idence o f a g a lea  and only  a rudimentary 

la c in ia  (D, Lc) .  Other members o f th is  fa m ily , however, p o sse s  both  

g a le a  and la c in ia .  The s t i p i t e s  l i e  on a l e v e l  w ith  the postm ental 

s c le r i t e  (Pmt) o f  the labium, and the m axillae togeth er  w ith  the labium, 

are p ro jected  n o tic e a b ly  from the head (C ). The m ax illary  p a lp i (B, HxPlp) 

are three segmented, the th ird  segment being s l i g h t ly  sh orter  than the 

other two which are n ear ly  equal in  len g th .



A d e s c r ip t io n  o f the labium of Chauliogna thus i s  g iven  

s e p a r a te ly , w ith  th a t o f the var iou s other la b ia .

The d o rsa l la b ia l  m uscles and the m ax illary  m uscles are 

shown (D) as viewed from w ith in . The t e n to r ia l  arms (Tent) extend  

a n te r io r ly  from th e ir  union w ith  the head w all and f la t t e n  out in to  

r a th er  broad p la t e s .  From them o r ig in a te  two p a ir s  o f  m u scles, the 

adductors o f the cardo (adcd) in s e r t in g  on the card in es (Cd) and the 

adductors of the s t ip e s  ( a d st) which in s e r t  on the s t ip e s  ( .S t) .

A ris in g  from the s c l e r i t e  o f the s t ip e s ,  three bundles o f  

m uscle f ib e r s  are found. Two o f th ese  are long and slen d er and cro ss  

one another between th e ir  o r ig in s  and in s e r t io n s .  These m uscles are 

the depressor ( dplp) and le v a to r  ( lp lp ) o f the p a lp u s. The p o in t o f  

o r ig in  o f the depressor i s  la t e r a l  to  th at o f the le v a to r . I t  l i e s  

v e n tr a l to  the l a t t e r  and in s e r t s  on the base o f the palpus in  the 

r eg io n  o f the m edial su rface  o f  the l a t t e r .  The lev a to r  m uscle a tta ch es  

on the base o f the palpus and in  keeping w ith  i t s  fu n ction  o f opposing  

th e  depressor i t s  p o in t o f  in s e r t io n  i s  on the la te r a l  su rface  o f the 

b a sa l segment.

As was s ta te d  above both  g a lea  and la c in ia  are suppressed  

in  th is  s p e c ie s  excep t fo r  a remnant o f the l a t t e r  in  the form o f  a 

sm all s c l e r i t e  (D, Lc) .  On t h is  s c le r i t e  two m uscles are in se r te d  

which a re , as cu stom arily  found when the la c in ia  i s  w e ll  d evelop ed , the  

s t i p i t a l  f le x o r  o f the la c in ia  ( f l e s ) and the c r a n ia l f le x o r  o f the 

la c in ia  ( f l e e ) . The former o r ig in a te s  on the s t i p i t a l  s c le r i t e  near 

i t s  p o s te r o la te r a l margin and proceeds d ia g o n a lly  to  i t s  attachm ent
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on the s c le r o t ic  remnant d escrib ed  above. The c r a n ia l f le x o r ,  a 

com paratively  lon g  and slen d er  m uscle, o r ig in a te s  from the p o s to c c ip ita l  

r id g e  (jB, PoR). I t s  p o in t o f o r ig in  i s  in  the neighborhood o f th at of 

the v en tra l adductor o f the labium (P I. IX, C ,  2adlb)

The d o rsa l adductors o f  the labium (P I . I I ,  D, la d lb ) have 

th e ir  o r ig in  to g eth er  w ith  the v e n tra l adductors on the p o s to c c ip ita l  

r id g e . C lose to  th e ir  p o in t o f  in s e r t io n  the d o rsa l adductors u n ite

and a tta ch  on a median s c l e r i t e .

In order to  d escr ib e  more c le a r ly  the te n to r ia l  m uscles o f  

the cardo and o f the s t ip e s  a la t e r a l  view i s  shown (E ). The p o s te r io r  

end of the cardo (Cd) very c lo s e ly  approaches the t e n to r ia l  arm (Tent) 

and, in  fu n c tio n  a t  l e a s t ,  a r t ic u la te s  w ith  the l a t t e r .  S ince the 

t e n to r ia l  m uscle o f  the cardo (adcd) in s e r t s  c lo s e  to  the a n te r io r  

margin o f the l a t t e r  i t  can be seen  that when the m uscle co n tra c ts  the 

cardo swings in  an a r c , w ith  i t s  p o s te r io r  end as a p iv o t , and thus 

fo r c e s  the s t ip e s  and connected p arts a n te r io r ly . R etraction  i s  

accom plished by the adductor m uscle o f the s t ip e s  ( a d st) which, when 

i t  c o n tr a c ts , withdraws the la b io m a x illa ry  complex to  i t s  o r ig in a l  

p o s i t io n .  Without doubt the c r a n ia l  f le x o r  o f the la c in ia  (D, f l e e )

i s  o f some a s s is ta n c e  in  t h is  la t t e r  procedure.

The d o rsa l m uscles o f  the pharynx are q u ite  r e a d ily  seen  

and the fr o n ta l  nerve con n ective  (P , FrCon) makes i t  p o s s ib le  to  

determ ine th e ir  hom ologies. The compressors o f the labrum (c lp r )  

a r is e  on the a n te r io r  margin o f the u n ited  c lyp eu s and labrum 

(A, Clp Ini). The la te r a l  h a lv e s  o f th is  muscle are c lo s e ly
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approximated a t th e ir  p o in ts  o f o r ig in , being a ttached  on a short 

in te r n a l median r id ge  (A, r ) • As they proceed to th e ir  in s e r t io n  the 

two h a lves  d iverge la t e r a l ly  and in s e r t  on a tran sverse  s c le r o t iz e d  

p la te  ly in g  im m ediately d orsa l to the hypopharyngeal sclerom e (F , Hphyg) . 

The d i la to r s  o f the buccal c a v ity  (d lb c) o r ig in a te  from the p o s te r io r  

p a rt o f the c ly p eo la b r a l reg ion  and in s e r t  on the dorsa l w all o f the 

pharynx, ju s t  p o s te r io r  to  the mouth ( ! th ) .

The m uscles ly in g  behind the fr o n ta l nerve co n n ectiv e  c o n s is t  

o f two bundles o f f ib e r s  on each s id e . These, the d i la to r s  o f the  

pharynx ( d lp h y ), o r ig in a te  from the fr o n ta l reg ion  o f  the head (A, Fr) 

and in s e r t  d o r sa lly  and la t e r a l ly  on the pharynx.

In comparison w ith  most other co leop terou s larvae  stu d ied  

th e  hypopharyngeal sclerom e (F , HphyS) in  Chauliognathus i s  developed  

to  a rath er unusual degree. 1'To doubt th is  i s  an adaptation  to the h a b its  

o f feed in g  on a l iq u id  or sem iliq u id  d ie t ,  the food  being  conducted  

to  the mouth by mandibular can a ls  or grooves. Thus there i s  no 

n e c e s s i ty  fo r  a la rg e  opening from the mouth to the e x te r io r ,  and i t  

has been p a r t ia l ly  c lo se d  by the development o f the hypopharyngeal 

sclerom e.

The head o f Orthosoma sp .

The d o rsa l surface o f the head cap su le  o f Orthosoma (P I. I l l ,  A) 

i s  d iv id ed  by the fr o n ta l sutunes ( f s )  which extend d ia g o n a lly , 

approaching the a n te r io r  margin o f the head in  c lo s e  proxim ity  to the 

antennae ( Ant) . The tr ia n g u la r  area between and in  fro n t o f th ese



- 12 -

su tu res  i s  the fron s (Fr) although included  in  t h is  area i s  a p ortion  

o f the clyp eu s ( Clp) as may "be seen from a study o f the pharyngeal 

m u scles. The labrum (Lm) i s  sem ic ircu la r  and p a r t ia l ly  covers the  

m andibles when in  repose (B> Lm) • The m andibles (A, Md) are robust 

and w e ll f i t t e d  fo r  gnawing the passageways which th is  in s e c t  makes 

through s o lid  tim bers.

The foramen magnum (B, For) i s  d iv id ed  by the c r o ss  bridge  

o f  the tentorium . Through the a n te r io r  opening thus formed p asses the 

v e n tr a l nerve cord . The d ig e s t iv e  tr a c t  proceeds in to  the thorax  

through the p o s te r io r  and la rg e r  o f th ese  two openings. The hypostomal 

su tu re  (hs) i s  very  apparent on the v en tra l su rface  o f the head end i s  

marked in te r n a lly  by a stron g  r id g e .

The m uscles o f the m a x illa  (C) are strong and w e ll developed. 

From a n te r io r  e x ten sio n s  o f the p o s te r io r  tentorium  ( Tent) a r is e  

adductors o f the cardo and o f the s t ip e s .  The adductor o f the cardo 

( adcd) in s e r t s  on the m edial edge o f the s c l e r i t e  o f the cardo (Cd).

In th is  resp ect Qrthosoma d i f f e r s  somewhat from the g e n e r a lize d  form 

in  which th is  m uscle in s e r t s  on the la te r a l  boundary of the cardo 

(P I. I ,  By adcd) . The adductor o f the s t ip e s  (P I. I l l ,  C, a d s t) c o n s is t s  

o f  a double m uscle, the elem ents o f which are e n t ir e ly  sep a ra te . One 

branch of th is  m uscle in s e r t s  on the v e r y  p o s te r io r  l im it  o f the la te r a l  

margin of the s t ip e s  (j3 t). The medial part o f th is  muscle o r ig in a te s  

d ir e c t ly  dorsa l to the adductor of the cardo, on the ten torium , and 

in s e r t s  a t the bottom  of the fo ld  between the s t ip e s  and the membranous 

part o f the cardo, i . e . ,  a t the p o s te r io r  margin o f the s t io e s .
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The la c in ia  (Lc) i s  rep resen ted  by a thumblike ex te n s io n  of 

the in te r n a l margin o f the m a x illa  and extends p o s te r io r ly ,  on the d orsa l  

su rface  o f the m a x illa , n ea r ly  to  the l e v e l  o f  the edge o f the head 

ca p su le . In ser ted  on the p o stero d o rsa l margin o f the la c in ia  i s  a 

la rg e  m uscle, the c r a n ia l f le x o r  o f the la c in ia  ( f l e e ) , which a r is e s  

from the v e n tra l w a ll o f the head. I t s  p o in t o f  o r ig in  i s  approxim ately  

on a le v e l  w ith  the cen ter  o f the a n ter io r  part o f the foramen (B, F or).

A risin g  a lso  from the head w a ll, ju s t  a n te r io r  to the above 

m uscle , i s  the promotor o f the cardo (C, omcd) . This nmscle l i e s  

v e n tr a l to the la c in ia  muscle and in s e r t s  on a short apodeme extending

backwards from the membranous part o f the cardo.

O rig in atin g  on the v e n tra l surface o f the s t ip e s  are the

m uscles o f the palpus (F lu )• These m uscles are the le v a to r  ( lp lp ) and

d epressor (dplp) o f  the pa lp u s.

As in d ic a te d  p r e v io u s ly , a p o rtio n  o f the c lypeus i s  included  

in  the d orsa l w a ll o f the head capsu le and i s  to  be d e f in i t e ly  separated  

from the fron s on ly  by the in s e r t io n  o f  the d i la to r s  o f the buccal 

c a v ity  (D, d lb c ) . Ju st p o s te r io r  to th is  muscle there a r is e  the robust 

a n te r io r  d i la to r s  o f the pharynx ( ld lphy) . Between the in s e r t io n  of 

th ese  m uscles and the b ra in  (Br) there a tta ch  the p o s te r io r  d i la to r s  

of the pharynx (2dlphy) c o n s is t in g  o f rather slen d er stra n d s, d iverging  

toward th e ir  o r ig in  on the fron s (F r ) .

The v e n tra l d i la to r s  o f the pharynx ( vdlphy) are sev era l  

slen d er  strands o r ig in a t in g  on the te n to r ia l  b rid ge ( Tent) and in s e r t in g  

on the v e n tr o la te r a l surface o f the pharynx (Phy) •
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The p o s te r io r  la b ra l m uscles (E, mlrp) a r is e  on the fro n s , 

more s p e c i f ic a l ly  from an in te r n a l r id ge which d iv id e s  the fron s in  

the m id lin e . They in s e r t  on the p o s te r io r  margin o f the v e n tra l  

su rface  o f the labrum. The r e la t io n sh ip  w ith  the d i la to r s  o f the

b u cca l c a v ity  (d lb c) i s  in d ica te d  in  the f ig u r e .

The s a liv a r y  ducts (E, SID) in  Orthosoma c o n s is t  o f two

com p letely  separated  tubes. Because o f the openings o f  th ese  glands 

(S10) which l i e  in  the fo ld  between the m a x illa e  and the labium , they  

are known as m a x illa ry  g lan d s. Such glands occur in  many co leo p tero u s  

la rv a e  but they are u su a lly  sm all and inconsp icuous (Snodgrass, 1935).

In Orthosoma they extend w e ll in to  the th oracic  c a v ity  as long  convoluted  

tu b es .

The b ra in  o f th is  in s e c t  (D, Br) i s  sm a ll. Erom i t  a r is e  the

n erves o f the sim ple eyes (G-, OpITv) , the antennae (AntlTv) , the labrum

(Lml-Tv) , and the fr o n ta l con n ective  (ErCon) by which i t  connects w ith  

the fr o n ta l g a n g lio n .

The sub oesophageal gan glion  (H, G-ng) l i e s  ju s t  w ithout the 

head ca p su le , i t s  p o s it io n  b ein g  d ir e c t ly  v e n tra l to the t e n to r ia l  

bridge (B, Tent) . Erom i t ,  as custom arily , a r is e  the nerves o f the 

v e n tra l mouthparts and i t  con n ects w ith  the brain  by the circumoesoph

agea l con n ective  (CoeOon). The la b ia l  nerve (LbEv) and the hypopharyn

g ea l nerve (^phylTv) have a common ro o t. The m axillary  nerve ( I.'xITv) and 

the mandibular nerve (MdiTv) a r is e  sep a ra te ly  from the g a n g lio n , the 

l a t t e r  nerve being more rob u st, as would be expected  co n sid er in g  the 

com parative amount o f  muscle f ib e r  which i t  in n e r v a te s .
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GEBEHAL DISCUSSION OF THE INSECT LABIUM.

The labium  o f  in s e c t s  in  i t s  s im p lest g e n e r a lize d  form  

c o n s is t  o f  two major d iv is io n s*  These p a r ts  have "been g iv en  variou s  

names by prev iou s workers, a s i s  shown in  the ta h le  fo llo w in g , hut 

the most lo g ic a l  system  o f term inology i s  th a t suggested  hy Snodgrass 

(1931) because i t  r e s u lt s  from com parative s tu d ie s  o f  th ese  s tr u c tu r e s  

in  a l l  in s e c t s  and s ig n i f i e s  homologous p arts  through the e n t ir e  c la ss*  

For the proxim al d iv is io n  o f the labium he su g g e sts  the term postmentum. 

This d iv is io n  supposedly in c lu d es  the fu sed  card in es o f  the second  

m a x illa e  and the part o f the la b ia l  sternum which i s  g e n e r a lly  accepted  

as b ein g  u n ited  w ith  the c a r d in es . The d i s t a l  d iv is io n  o f the labium, 

th a t  part which always c a r r ie s  the p a lp i and l ig u la r  lo b es  when these  

p a r ts  are p r e se n t, i s  now ra th er  g e n e r a lly  known as the prementum. I t  

un q u estion ab ly  re p r ese n ts  the s t i p i t e s  o f  the second m a x illa e .

The main d iv is io n s  o f the labium may remain as s in g le  p a r ts  

or each may be subdivided  in to  two or more s c l e r i t e s .  Snodgrass 

(1931, p . 483-484) s ta te s  in  regard to the postmentum th at ’’i t s  s c le -  

r o t iz a t io n  may take the form o f  one, two, or even th ree  d i s t in c t  p l a t e s .”

The term inology o f  the labium o f in s e c t s  in  gen era l seems 

somewhat more com p licated  than th e  morphology. Perhaps more a tte n t io n  

has been g iven  the s c le r i t e s  than they d eserve , co n sid er in g  th e ir  

secondary s ig n if ic a n c e . The o r ig in  of the term menturn and i t s  connec

t io n  w ith  a d e f in i t e  reg ion  o f the labium i s  ra th er  obscure but in  as 

much as i t  means "chin” i t  was d o u b tless  intended to  apply to  th a t
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p art o f the fu sed  second m a x illa e  which supports the “l i p . 11 Since  

the word labium has a common d e r iv a t io n  w ith  “l i p 11 i t  would seem 

b e t t e r ,  perhaps, to r e fe r  to the d i s t a l  reg io n  o f  the second m a x illa e ,  

th a t part which i s  movable by m u scles, as the labium. Crampton (1921) 

h as apparently  th e  same id e a  when he c a l l s  the d is ta lm o st d iv is io n  o f  

th e  u n d erlip  reg io n  the “eu lab iu m .“

system s o f  term inology fo r  the p arts  o f  the labium , the fo llo w in g  

ta b le  has been com piled. I t  shows the names th a t have been ap p lied  to  

the same d iv is io n s  by the in d ic a te d  workers.

m uscles om itted) based on the c o n d itio n  as found in  some of the more 

g e n e ra lized  forms (Roach, P I. 17, B. C rick et, Snodgrass, (1931) P ig . 24) 

i s  shown in  the diagrammatic rep resen ta tio n  (P I . 17, A). I t  shows 

the labium as made up o f  two main d iv is io n s ,  the prementum ( P r a t ) , 

and the postmentum (prat). The postmentum i s  in  turn d iv id ed  by a 

suture in to  the mentum (Mt) and the submen turn (Sm t). These are the 

p a r ts  in  the u su a l th ree-p a rt labium , although t h is  seems in fr e q u e n tly

In order to a s s i s t  in  understanding and c o r r e la t in g  the

Comstock Kadic Snodgrass Walker
(1924) (1902) (1923) (1931)

Modern usage  
adopted in  
t h is  paper

L ig u la  -  -  Mentum Mentum Mentum Prementum

f Secondary sub 
m ental p la te

Mentum -  -  V orderp latte  
o f  sub menturn Mentum

Sub mentum < Postmentum
Primary sub
m ental p la te

Submentum -  Submental- 
p la t t e Submentum

The com plete m usculature o f the labium ( s a l iv a r y  pump
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to  "be the case in  co leo p tero u s la r v a e , as w i l l  be shown l a t e r .

Kadic (1902) showed th at the mentum and submentum are to be 

con sid ered  as secondary su b d iv is io n s  o f the b a sa l part o f the labium  

and th a t th erefo re  the labium  i s  fundam entally made up o f two r e g io n s . 

Walker (1 9 3 1 ), a f t e r  a study o f  the la b ia l  m u scles , su b s ta n t ia te s  K adic's  

v iew , namely th a t the mentum i s  in  r e a l i t y  a s c le r i t e  o f  the b a sa l  

r e g io n . While h o ld in g  to  the same view point as to the im portance o f the  

d iv is io n s  i t  has been thought b e s t  in  t h is  paper to  u se the terms mentum 

and submentum fo r  the two b a sa l su b d iv is io n s , and adopt the term p o st

mentum fo r  the combined areas as suggested  by Snodgrass (1 9 3 1 ).

The prementum bears the p a lp i (P I. IV, A, Pin) and the 

l i g a l a  (b ig ) . The la t t e r  c o n s is t s  t y p ic a l ly  o f  fo u r  lo b e s , a median 

p a ir  o f g lo ssa e  ( G-l) and a l a t e r a l  p a ir  o f p arag lo ssae  (P g l) . The 

postmentum i s  subdivided  in to  two d iv is io n s ,  the mentum (Mt) and the  

submentum ( Smt) •

A d e s c r ip t io n  o f the seven p a ir s  o f  m uscles found in  the 

p r im itiv e  labium fo llo w s:

The d ep ressors o f the palpus (P I. IV, A, dpIn) a r is e  in  the 

prementum near or on the margin o f a median s l i t  which in  some cases  

d iv id e  s the prementum n ea r ly  to i t s  b a se . These m uscles in s e r t  on 

the d i s t a l  margin o f the b a sa l segment o f  the palpus ( P lo ) .

Opposing the m uscles ju s t  described  are the le v a to r s  o f  the 

palpus ( Ip lp ) . These a lso  o r ig in a te  in  the prementum c lo s e  to i t s  

p o s te r o la te r a l  a n g le s . In some ca ses  (P eriuL aneta, P I. IV, B) th ese  

m uscles a r is e  from a p a ir  o f sm all separate s c l e r i t e s  which l i e  c lo s e
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to  the base o f the prementum. In keeping w ith  th e ir  fu n c tio n  o f opposing

the depressors th ey  in s e r t  on the proxim al margin o f  the b a sa l segment

o f  the pa lp u s.

The f le x o r s  o f  the g lo ssa e  ( f g l ) have th e ir  o r ig in  v e n tr a lly  

(p o s te r io r ly )  on the prementum. They in s e r t  on the base o f the g lo ssa e .  

The f le x o r s  o f the g lo ssa e  and th ose  o f the p arag lo ssae  l i e  v e n tr a l

(p o s te r io r )  to the d epressors of the p a lp i.

The f le x o r s  o f the p arag lo ssae  ( f p g l ) o r ig in a te  a lso  on the 

prementum and extend  more or l e s s  p a r a l le l  to  the f le x o r s  o f  the g lo s s a e .  

They in s e r t  on the base o f  the p a ra g lo ssa e .

The d o rsa l (a n te r io r )  adductors o f  the labium ( la d lb ) a r is e  

on the tentorium  ( Tent) c lo se  to the p o in t o f o r ig in  of the v e n tra l  

addu ctors, but as a ru le  la t e r a l  to  the l a t t e r .  They in s e r t  on the  

d orsa l (a n te r io r )  su rface  o f  the prementum near the b ases o f  the para

g lo s s a e .  In the la rg e  m ajority  o f c a ses  th e ir  p o in ts  o f in s e r t io n  are 

d i s t a l  to those o f the v e n tra l adductors.

The v e n tr a l (p o s te r io r )  adductors ( 2ad lb) u s u a lly  o r ig in a te ,  

as s ta te d  above, on the tentorium  m ed ia lly  to  the dorsa l adductors.

They in s e r t  on the base o f the prementum, u s u a lly  on the main s c le r i t e  

but sometimes (a s in  P e r io la n e ta ) on a p a ir  o f  sm aller s c l e r i t e s  (B, b ,b ) . 

This p a ir  o f m uscles and that d escrib ed  in  the preced ing paragraph 

may work togeth er  or oppose one another.

The r e tr a c to r s  (or f le x o r s )  o f the preaientuin ( r s t ) are median 

m uscles which o r ig in a te  from the submental su b d iv is io n  (A, Smt) o f the 

postmentum (Pm t). They in s e r t  on the base o f the prementum, and in
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n e a r ly  a l l  c a ses  th e ir  p o in ts  o f in s e r t io n  are p o s te r io r  to  those of 

any other p a ir  o f la b ia l  m u scles.

From the preced ing d e sc r ip t io n s  i t  can be seen th at the  

ty p ic a l  labium may be separated  in to  i t s  two major d iv is io n s ,  the pre

mentum and the postmen turn, on the b a s is  o f the in s e r t io n s  o f the  

d orsa l and v e n tr a l adductors o f  the labium, and the r e tr a c to r s  o f the 

prementum. I t  has become w e ll e s ta b lish e d  by p rev iou s in v e s t ig a to r s  

th at the r e tr a c to r s  and adductors in s e r t  in  a l l  ca ses  on ly  on the pre

mentum. That the mentum, a su b d iv is io n  o f the postmentum, co n ta in s no 

nruscle in s e r t io n s  i s  shown by examples: P e r ip la n e ta  (F I. IV, B) and 

the labium o f a d u lt Harpalus (P I. IV, C) ♦ I t  i s  n ecessary  to accept 

t h is  in te r p r e ta t io n  i f  we are to  ga in  the c o n s is te n c y  e s s e n t ia l  to a 

comprehensive understanding o f the la b ia l  s tr u c tu r e .

In the larvae  o f C oleoptera the prementum and the postmentum 

are again  the p r in c ip le  reg ion s o f the labium . The postmentum i s  made 

up o f two d i s t in c t  su b d iv is io n s  in  Orthosoma (P I. X, A) and in  

P t ilo d a c ty la  (P I. IX, B ) , but i t  may be a s in g le  area as in  Byrrhus 

(P I . IV, D ). The prementum in  co leop terou s larvae  i s  very o fte n  sub

d iv id ed  so that con fu sion  has a r ise n  in  g iv in g  the proper con n otation  

to  the p a r ts . Taking Byrrhus as a ty p ic a l example o f th is  co n d itio n  

we f in d  the prementum made up o f  two s c le r i t e s  or d iv is io n s  which are 

here c a lle d  the f i r s t  prementum ( IPrmt) and the second prementum (UPrm t). 

F e ith e r  one o f th e se  i s  to be considered  as secondary to  the otner  

s in ce  they both have the same value m orp h o log ica lly . The second pre

mentum, in  a l l  sp e c ie s  s tu d ied , serves as the area on which tne r e tr a c to r s
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o f the prementum in s e r t .  In  gen era l t h is  su b d iv is io n  has been con

sid ered  by p rev iou s in v e s t ig a to r s  to be the mentum, but the f a c t  that 

m uscles do in s e r t  on i t  shows th a t i t  i s  im p ossib le  c o r r e c t ly  to c a l l  

i t  the mentum in  the sense o f the term as a p p lied  to  the more general

is e d  forms* The term second prementum shows th at i t  i s  a part of the  

prementum, to wnich i t  b e lo n g s .

s io n  may have cau sed , the p o s s i b i l i t i e s  of su b d iv is io n  in  the labium  

o f the larvae o f  C oleoptera , based on the f a c t s  as a c tu a lly  observed, 

are shown in  the fo llo w in g  ta b le .

c o n s is t in g  o f four p a r ts , i . e . ,  a f i r s t  prementum, a second prementum, 

a mentum, and a submentum. In no case did a true mentum occur together  

w ith  a second prementum. The f i r s t  prementum corresponds to  the pre

mentum o f p rev iou s stu dents o f th ese  la rv a e . I t  c a r r ie s  the p a lp i ,  

and the v e n tra l adductors o f the labium are in se r te d  in  n ea r ly  a l l  

c a se s  on i t s  b a se .

In the drawings o f th e  la b ia , rep resen tin g  the var iou s fa m il ie s ,

the v e n tra l m uscles only have been shown, w ith a few e x c e p tio n s . These, 

the v en tra l adductors o f the labium and the r e tr a c to r s  o f the prementum

In order to  c le a r  up any con fu sion  th a t the preced ing discus-

F ir s t  prementum 1 
.Second prementumj

Prementum Prementum
Labium

Mentum
.SubmentumPostmentumPostmentum

Gula

In the forms stu d ied  th ere  was found no example, o f a labium
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(when p resen t) d e f in i t e ly  determ ine the m orphological r e la t io n sh ip s  

o f the d iv is io n s  o f the labium  and serve as c r i t e r i a  fo r  d e f in in g  them.

The gu lar  reg ion  in  the larvae o f  C oleoptera has "been the 

su b je c t  o f co n sid era b le  d iffe r e n c e  of op in ion  as to i t s  d e f in i t e  

bou n d aries. Crampton (1921) shows th at in  c e r ta in  in s e c t s  (te r m ite s  

and o th ers) the g u la  and submentum are fu sed  in to  a s in g le  "gulamental 

p la te ,"  and th at the p o s te r io r  p o rtio n  o f th is  s c l e r i t e ,  fu sed  w ith  the 

head, i s  the g u la . The conspicuous e lon ga tion  o f t h is  reg ion  in  c e r ta in  

co leo p tero u s larvae  (a s  fo r  example Tenebrionidae p i.  V III, C) has 

been shown by Snodgrass to be an adaptation  fo r  p reserv in g  the v e r t ic a l  

plane o f the foramen magnum in  the development o f the prognathous type 

o f head.

The gu la  i s  d efin ed  by Boving and Craighead (1932) as the 

"area behind submentum, separated  from th is  by a r e a l or im aginary  

su ture between p o s te r io r  a r t ic u la t io n s  o f the two ca rd in es."  S in ce , 

however, there are numerous c a ses  (K eloidae P I. X, C) in  which the 

r e tr a c to r  m uscles o f the prementum o r ig in a te  on the a n ter io r  p ortion  

o f th is  area, th at part from which th ese  m uscles a r is e  should be con

s id ered  as a t  l e a s t  malcing up a part o f the postmentum. Por t h is  reason  

i t  i s  p re fera b le  to con sid er  the gu la  as the area  between the a n te r io r ly  

extended lower ends o f  the p o s to c c ip ita l  suture ly in g  behind a l in e  

drawn between the p o s te r io r  t e n to r ia l  p i t s .

Comparison o f v a r io u s types o f la b ia l  s tr u c tu r e .

As has been p r e v io u sly  s ta te d , the labium  of in s e c t s  in  i t s



p r im itiv e  s ta te  (P I . IV, A) i s  made up of two major d iv is io n s ,  the pre

men tom (Print) ly in g  d i s t a l  to  the in s e r t io n s  o f a l l  la b ia l  m uscles, 

and the postmentum ( Pmt) ly in g  proxim al to the in s e r t io n s  o f  a l l  

l a b ia l  m uscles.

The roach, P e r ip la n e ta , (P I . XV, B) conforms to th is  scheme, 

although the v e n tr a l adductors o f the labium (2adlb) in s e r t  on small 

l a t e r a l  s c le r i t e s  (b , b ) .  These are , however, unq uestionab ly  but 

secondary su b d iv is io n s  o f  the prementum (Print). The submental (Smt) 

d iv is io n  o f  the postmentum (Pmt) which i s  made up in  the roach and the 

a d u lt C oleoptera ( C )  o f the submentum and the mentum ( f t ) , serves  as 

the area from which the r e tr a c to r s  o f the prementum (B, r s t ) o r ig in a te .

The v e n tra l adductors o f the labium ( 2adlb) a r is e  in  the ty p ic a l  arrange

ment from the tentorium .

In a d u lt C oleoptera, o f which Harpalus (C) serves us as an 

exam ple, the m uscles again  correspond to  the p r im itiv e  c o n d itio n . The 

r e tr a c to r s  o f the prementum ( r s t ) a r ise  from a short and low in te r n a l  

r id g e , which i s  common to  the two components o f th e  m uscle. This 

r id g e  i s  marked e x te r n a lly  by a slen d er band of e x tr a  heavy s c le r o t iz a t io n  

ly in g  in  the submentum (Sm t). The v en tra l adductors (Sadlb) again  

a r is e  from the ten torium , but th e ir  p o in t of o r ig in  i s  n ea r ly  c o n tig 

uous w ith  the submentum, being in  the angle formed in te r n a l ly  between  

the l a t t e r  and the t e n to r ia l  arms. These m uscles in s e r t  on the pre

mentum at the p o s te r io r  margins o f segm ent-like b ases o f the p a lp i (F lu ).

As a ty p ic a l example o f the labium of co leop terou s la rv a e , 

Byrrhus was chosen (P I. IV, D). "Typical" i s  used here in  the sense



th a t the c o n d itio n s  o f  muscular arrangement and la b ia l  d iv is io n ,  as 

shown in  Byrrhus, rep resen t those found in  the m ajority  o f the larvae  

s tu d ie d . That i s ,  more larvae  conform to  t h is  arrangement than to 

any o th er .

The prementum of Byrrhus i s  made up o f two d iv is io n s ,  the 

f i r s t  and the second prementum ( B, IPrmt, IlPrm t) . The postmenturn (Pm t), 

hov/ever, i s  not subdivided and c o n s is t s  of a s in g le  s c l e r i t e .  E ither  

the mentum, as found in  the g en e r a lize d  forms and in  some la r v a e , has 

been l o s t  or i s  in sep arab ly  fu sed  w ith the submental s c le r i t e  to form 

the postmentum.

On the base o f the second prementum are in se r te d  the r e tr a c to r s  

o f  the prementum ( r s t ) , which in  common w ith the gen era lized  co n d itio n , 

a r is e  from the postmentum. The v e n tra l adductors o f the labium ( 2adlb) 

in s e r t  on the base o f the f i r s t  prementum, c lo s e  to  the m idventral 

margin o f the l a t t e r .  They l ik e w ise  conform w ith the p r im itiv e  labium  

in  having th e ir  o r ig in  on the tentorium  ( Tent) .

The d orsa l adductors ( lad lb ) are ty p ic a l  in  so far  as th e ir  

in s e r t io n  i s  concerned, s in ce  they  a tta ch  on the f i r s t  prementum.

T heir p o in t o f  o r ig in , however, shows con sid erab le  d ivergence, s in ce  

they a r is e ,  not from the t e n to r ia l  bar but from the in te r n a l su rface  o f  

the postmentum, near the p o in t o f o r ig in  o f the r e tr a c to r s  o f the 

prementum.

That Byrrhus i s  not a lone in  having m uscles other than the 

r e tr a c to r s  o f  the orementum, a r is in g  from the postmentum, i s  shown by 

se v e r a l ou tstand in g exam ples, among which are Pytho s p . , ( P l .  V III, h ) ,
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L agriid ae (P I. V III, F ) , Cucujus c la v ip e s  (P I. VI, F ) , and Languria 

l a e t a  (P I. VI, E) • Such, f in d in g s  are in  d ir e c t  c o n tr a d ic tio n  to the 

statem ent o f Snodgrass (1935, p . 149) and to make the f a c t s  agree we 

must con sid er  th a t the o r ig in s  o f m uscles may m igrate to a c e r ta in  

d egree. I t  i s  to he noted , however, th at excep t in  v e r y  unusual cases  

o f  m igration  ( Chauliognathus P I. IX, C) the muscular o r ig in s  have not 

moved very fa r .  In most ca ses  when the p o in t o f o r ig in  i s  on the p o st

mentum, i t  i s  d ir e c t ly  v e n tra l to  the t e n to r ia l  har which extends across

the head between the t e n to r ia l  p i t s ,  as shown in  Byrrhus (P I. IV, D).

DESCRIPTIONS OF LIBIA OP COLEOPTEROUS LARVAE. 

C icin d elid ae*  (P I . V, A, B)

The labium  o f C ic in d e la  sp . i s  made up o f a rath er compact 

and f ir m ly  u n ited  prementum (A, Prmt) which i s  a ttached  to the head 

cap su le  by a membranous area which, as in  other r e p r e se n ta tiv e s  of the 

Adephaga, i s  c a lle d  the mentum (M t). The submentum ( Smt), i f  i  t should  

be considered  as being  p r e se n t, has l o s t  what membranous con n ection  i t  

may have had w ith  the head cap su le  and i s  in sep arab ly  u n ited  w ith  the 

v e n tr a l w all o f the head.

At the base of each palpus ( P ip) in  the sp e c ie s  stu d ied

th ere  i s  a sm all s c le r o t ic  area d iv id ed  by a suture which a c ts  as a

hinge* This s c l e r i t e  i s  in  very c lo s e  union w ith the palpus and a lso

* The fa m ilie s  o f C oleoptera have been arranged in  the sy stem atic  
order o f Boving and Craighead (1930 ), pp. 70-80 .
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w ith  the "basal s c l e r i t e  o f the prementum, v/hich p a r t ia l ly  surrounds 

i t  a t  the base and extends forward, as a bar, beyond the b a ses  o f the 

p a lp i .  The l a t t e r  s c le r i t e  stop s a t the margin o f the head capsu le  

to  which i t  i s  connected by the membranous mentum, but the above-m entioned  

bar extends p o s te r io r ly  in to  the head fo r  some d is ta n c e . Thus we 

must con sid er  the bar as a co n tin u a tio n  o f the b a sa l s c l e r i t e  o f  the 

prementum.

Two bundles o f m uscle f ib e r s  (A, 3 , l u l p ) , one on e ith e r  

s id e ,  a r is e  from t h is  bar, w ith in  the head ca p su le . They in s e r t  on 

th e  s c le r i t e  a t the base o f the pa lpus, th e ir  p o in ts  o f in s e r t io n  

b e in g  in d ica te d  by a b lack  spot on each s c le r i t e  ju s t  p o s te r io r  to 

th e  h inge or su tu re , p r e v io u sly  m entioned.

No other m uscles w ith in  the labium may be found, and w ith  

the p a lp i as w e ll developed as they are , i t  i s  apparent th a t th ese  

are le v a to r s  o f the p a lp u s. At le a s t  th is  i s  c e r ta in ly  th e ir  fu n c tio n a l  

s ig n if ic a n c e .

In serted  on the inner end o f the b a r - lik e  stru c tu re  above 

d escr ib ed , i s  a p a ir  o f m uscles (A, 3 , 2 a d lb ). These m uscles o r ig in a te  

from the tentorium , but not from i t s  base near the p o s te r io r  te n to r ia l  

p i t s .  In stead , the o r ig in s  have m igrated d o r sa lly  along the p o s te r io r  

arms and even onto the a n te r io r  arms (B, AT). That they do o r ig in a te  

from the a n te r io r  arms, in  p art a t l e a s t ,  i s  shown by the f a c t  th at the 

d orsa l arms ( DT) o f the tentorium  which a r is e  as secondary outgrowths 

o f the a n ter io r  arms, are g iven  o f f  v en tra l to the attachm ent of the 

dorsalm ost f ib e r  o f t h is  la b ia l  m uscle. That the dorsal arm i s  present
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i s  proven by the f a c t  that the antennal m uscles ( MAnt) a r is e  therefrom .

A pparently, th e r e fo r e , the labium c o n s is t s  e n t ir e ly  o f a 

prementum w ith  i t s  appended p a r ts , connected w ith  the head by a membran

ous mentum. The s c le r i t e  o f  the b a sa l segment o f the palpus has 

become se co n d a r ily  broken up* Whether or not the submenturn i s  presen t  

i s  d i f f i c u l t  to s ta t e  s in ce  from what i s  con sid ered  t h is  reg ion  in  

c lo s e ly  r e la te d  forms (se e  b e lo w ), there a r is e  the adductors of the 

s t ip e s  (A, a d s t) , although a p o r tio n  o f th is  m uscle o r ig in a te s  a lso  

from the p o s te r io r  te n to r ia l  arm c lo s e  to the p o s te r io r  te n to r ia l  

p i t  ( £ t ) .

When the v e n tra l adductors o f  the labium co n tra ct th ey  cause  

the prementum to t ip  outward from the head, or v e n tr a lly , w ith  the 

fulcrum  o f the le v e r  a t  the margin o f  the head cap su le .

Carabidae (P I. V, C)

The labium o f Earpalus sp . i s  separated in to  a well-marked  

prementum (Print) , a membranous mentum (Mt) and a much narrowed sub- 

mentum (Smt) and g u la  (g u ) . The p o s te r io r  t e n to r ia l  p i t s  (p t)  l i e  

c lo s e  to g eth er , ju s t  la t e r a l  to the sutures which mark o f f  t h is  narrowed 

area*

The v e n tr a l m uscles o f  the labium c o n s is t  o f  on ly  one p a ir ,  

the v e n tr a l adductors o f  the labium ( Sadlb) . They a r is e  on the arms 

o f the p o s te r io r  tentorium  ( Tent) and in s e r t  a t the base o f the pre

mentum. Since the s c le r o t is a t io n  o f the mentum i s  la ck in g , these  

m uscles serve to r e tr a c t  the prementum.
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D y tisc id a e  (P I. V, E)

The labium  o f D ytiscu s s p . , as in  the other r e p r e se n ta tiv e s  

o f  the Adephaga, has the prementum (Prmt) and the m ental (Mt) su b d iv i

s io n  of the postmentum d is t in g u is h a b le  from the head ca p su le . The 

remainder o f the postmentum, i . e . ,  the submentum ( Smt), has become 

immovably u n ited  w ith  the head. The prementum bears the p a lp i .  The 

mentum i s  short and does not show in  a l iv e  specimen when the prementum 

i s  r e tr a c te d . K orschelt (1924) s t a t e s ,  in  regard to  D ytiscu s m arg in a l!s , 

th a t ,  "Das Mentum i s  rudim entar. Das Submentum f e h l t  ganz, und ebenso 

i s t  d ie  L igu la  v o lls ta n d ig  r u c k g e b ild e t ." The submentum ( Smt) as a 

sep arate  s c le r i t e  has d isappeared but i t  i s  in te r p r e te d  as ly in g  

a n te r io r  to the t e n to r ia l  p i t s  (£ * )•

The m uscles in s e r t in g  on the prementum c o n s is t  o f two p a ir s  

o f  adductor m u scles. The v e n tra l adductors ( 2adlb ) o r ig in a te  on the 

tentorium , a t or c lo s e  to the p o in t o f in v a g in a tio n  o f the l a t t e r ,  and 

in s e r t  on the base o f the prementum. Their p o in ts  o f  in s e r t io n  are 

c lo s e r  to the m id line than i s  the case in  many la r v a e . The d orsa l 

adductors o f the labium ( la d lb ) o r ig in a te  a lso  on. the tentorium  b u t, 

contrary  to th e ir  custom, they in s e r t  v e n tr a lly  on the base o f  the  

prementum. Proof th a t th ese  are r e a lly  the m igrated d orsa l adductors 

l i e s  in  the fa c t  th a t th e ir  p o in t o f o r ig in  i s  as u su a l, v e n tra l to  

th a t o f the v e n tr a l adductors. Furthermore the p o in t o f  in s e r t io n  of  

the v e n tra l adductors has m igrated p e r c ep tib ly  toward the m id lin e  of the  

base o f the prementum, a llow in g  room fo r  the d orsa l adductors.



Anrphizoi&ae ( P i .  V, D)

Amphizoa shows the ty p ic a l ex tern a l s tru ctu re  o f the labium  

o f  the Adephaga. The prementum (Prmt) i s  movable and jo in ed  to the

head capsu le  by a ra th er  sh o r t, membranous mentum (M t). The submentum

(Smt) i s  fused  w ith  the ex o sk e le to n  o f the head. There i s  no l ig u la  

in  the labium o f th is  in s e c t ,  the prementum bearing  only  the p a lp i .

The v e n tr a l m uscles are somewhat more complex than i s  the

ca se  in  the above s p e c ie s . The v e n tra l adductors ( Sadlb) apparently  

c o n s is t  o f double m u scles, appearing as two p a irs*  One o f th ese  

a r is e s  on the tentorium  ( Tent) and in s e r t s  on the base o f the prementum 

s l i g h t l y  la t e r a l  to the median p a ir . The la t t e r  o r ig in a te  on the head 

w a ll ,  p o s te r io r  to  the t e n to r ia l  p i t s  and thus behind the submentum. I t  

seems apparent, th e r e fo r e , th a t h a l f  t h is  muscle has m igrated p o s te r i

o r ly  from the u su a l p o s it io n . That both these s e t s  o f muscle f ib e r s  

should be con sid ered  as v e n tra l adductors i s  shown by the presence of  

the d orsa l adductors o f the labium (la d lb ) which o r ig in a te  on the 

tentorium  and in s e r t  d o r sa lly  on the base o f the prementum.

G yrinidae (P I. V, F ) .

In D ineutes the two p a r ts  of the labium which are presen t  

and separate from the head cap su le  are the mentum (Mt) and a s p l i t  

prementum ( Print) . The submentum ( Smt) has become com pletely  fused  

w ith  the sk e le to n  of the head, and i s  not d is t in g u ish e d  from the la t t e r  

by any in d ic a t io n  of a su tu re . The prementum in  D ineutes i s  unique 

among the larvae stu d ied  in  th at i t  i s  very deep ly  fu rca te  in  the
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raid l in e .  The two p a r ts  have the appearance o f b a sa l segments o f  a 

th ree  segmented p a lp u s, but th e ir  m usculature proves them to be h a lves  

o f  a c l e f t  prementum. The mentum (Mt) i s  b e t te r  developed than was the 

case  in  the la rv a e  p r e v io u s ly  d isc u sse d .

The m uscles o f the labium  are the two p a ir s  o f adductor 

m uscles wnich u s u a lly  in s e r t  on the prementum. The v en tra l adductors 

(2ad lb ) o r ig in a te  on the submentum, apparently  having m igrated there  

from th e ir  more p r im itiv e  p o s it io n  on the t e n to r ia l  arms. They in s e r t  

on the b ases o f  the h a lv es  o f the prementum and judging from th e ir  

p o s i t io n , no doubt a c t as d ep ressors o f the p a lp u s - lik e  s tr u c tu r e , which 

i s  made up o f a palpus ( P ip ) and one h a l f  the prementum (Prm t). The 

d o r sa l adductors ( la d lb ) have th e ir  o r ig in s  on the t e n to r ia l  invagin a

t io n s  and in s e r t  on the b ases o f the d iv id ed  prementum. F u l f i l l in g  

th e ir  usual r o le  o f opposing the v en tra l adductors, they  apparently  

a c t as le v a to r s  o f the combined palpus and h a lf  prementum.

S ilp h id a e  (P I. VI, A)

The labium o f the la rv a  o f  S ilp h a  shows fo r  the f i r s t  tim e, 

in  our study o f the la b ia  by fa m il ie s ,  a th ree  part labium, a l l  compo

n en ts o f  which are d i s t i n c t l y  separated  from the head. As in  Byrrhus 

( P I .  IV, D) the f i r s t  prementum (P I. VI, A, IPrmt) , the second pre

mentum ( IIPrmt) and the postmentum ( Pmt) cooperate in  the form ation  

of the three part labium. They are s e t  o f f  from one another by d is t in c t  

membranous a rea s. Furthermore the postmentum i s  d e f in i t e ly  separated  

by a suture from an in c ip ie n t  gu la  (Gu).
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Si Ipha d i f f e r s  from Byrrhus in  th a t the v e n tra l adductors 

o f the lahium ( 2adlb) a r is e  on the postmentum rath er than on the 

tentorium  (P I. IV, D ). In  the form stu d ied  the t e n to r ia l  p i t s  (P I. VI, 

A, p t ) l i e  very  c lo s e ly  approximated and im m ediately behind the base 

o f the postmentum. Apparently the v en tra l adductor m uscles have moved 

th e ir  p o in ts  o f o r ig in  from the t e n to r ia l  arms to the base o f the p ost

mentum. Up to t h is  p o in t in  our co n sid era tio n  o f the labium o f  the 

v a r io u s fa m ilie s  no r e tr a c to r s  o f  the prementum have been observed.

In S ilp h a  however th ese  m uscles ( r s t )  are p r e sen t. They o r ig in a te  

from the postmentum and in s e r t  on the base o f the second prementum.

S tap h y lin id ae (P I. VI, B)

The labium o f Hesperus appears to  c o n s is t  o f on ly  two p arts  

which are d i s t in c t  from the head. The submentum ( Smt) i s  again  combined 

w ith  the head c a p su le , as in  the r e p r ese n ta tiv e s  o f the Adephaga. I t  

d i f f e r s  from them however in  having the submentum d e f in i t e ly  marked 

o f f  la t e r a l ly  by su tu res or grooves. The prementum (Prmt) bears the 

p a lp i and a sim ple l ig u la .  The mentum (Mt) i s  membranous alm ost 

throughout but has a narrow s c l e r i t e  a t i t s  b ase .

There i s  p resen t only  one p a ir  o f v e n tra l m u scles. These, 

the v en tra l adductors o f the labium (2 a d lb ) , o r ig in a te  on the bases  

of the t e n to r ia l  arms and in s e r t  on the base o f  the prementum.

H ister id a e  (P I. VI, C)

In H o lo lep ta  the labium  i s  s im ila r  to se v er a l o f the preceding
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in  th a t i t  c o n s is t s  o f a c le a r ly  marked prementum ( Prmt) s e t  o f f  from 

the head cap su le  "by a membranous mentum ( Mt)« A lso the submentum 

( Smt) i s  com p lete ly  fu sed  w ith  the head cap su le  a lthough demarcated 

"by d e f in i t e  l a t e r a l  grooves or su tu r es . The g u la  i s  narrowed to the 

e x te n t  that the su tu res which u s u a lly  bound i t  la t e r a l ly  have fu sed  

co m p le te ly , form ing a s o -c a l le d  gu lar suture ( g s ) .

There i s  on ly  one p a ir  o f  v en tra l m uscles to  be found in  

the labium o f th is  in s e c t .  These, the v e n tra l adductors o f the labium  

( 2ad lb ) , o r ig in a te  from the p o s te r io r  tentorium . They in s e r t  on the 

b ase  o f the prementum.

H ydrophilidae (P I . YI, D)

The postmentum (Pmt) 3 the second prementum ( UPrm t) , and the 

f i r s t  prementum ( IPrmt) cooperate in  the form ation o f the labium of 

Hydrous. The f i r s t  prementum bears the p a lp i and the l ig u la  (b ig ) .

The l a t t e r  i s  sm aller  than in  most members o f t h is  fam ily  but i t  i s  

n e v e r th e le s s  c le a r ly  d i f f e r e n t ia te d . The second prementum i s  broad 

and i t s  la t e r a l  a n te r io r  margins are g r e a tly  extended. In th is  

r e sp e c t  i t  resem bles the mentum o f  many adu lt b e e t le s  (P I, IV, C).

I t  i s  separated  by a w e ll-d e f in e d  membranous area from the postmentum. 

About midway o f  the la te r o p o s te r io r  margins o f  the l a t t e r  are found 

the t e n to r ia l  p i t s  ( p t ) .

Prom th e co n d itio n  o f  the labium as above described  i t  would 

be expected th at there are two v e n tra l p a ir s  o f m uscles, the v en tra l  

adductors o f the labium (P I. VI, D, 2adlb) and the r e tr a c to r s  of the
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premen turn ( r s t ) . 'Hie adductor m uscles o r ig in a te  from the t e n to r ia l  

arms near th e ir  b a se s , the p o s te r io r  t e n to r ia l  p i t s  (]a t). They con

verge somewhat and in s e r t  on the base o f the f i r s t  prementum. The 

r e tr a c to r  m uscles c o n s is t  o f a s in g le  broad bundle in  p lace  o f the 

more u su a l two stra n d s. They o r ig in a te  from n ea r ly  the com plete  

p o s te r io r  w idth o f  the postmentum and in s e r t  a long the base o f the 

second prementum*

Languriidae (P I . VI, E)

The labium o f Languria i s  d iv id ed  in to  three d is t in c t  d iv i 

s io n s ,  the f i r s t  prementum ( IPrmt) , the second prementum ( IIP rm t), 

and the postmentum (Pint) . P o s te r io r  to  the base o f  the d i s t a l  d iv is io n  

i s  the gu la  ( Gu). The p a rts  o f  the labium are separated by d is t in c t  

su tu res but not by areas o f membrane as in  some forms*

There are two p a ir s  o f v en tra l m uscles whicn serve as c r i t e r ia  

fo r  p roperly  naming the c o n s t itu e n ts  o f th is  labium . The sh orter  o f  

th e se , the r e tr a c to r s  o f the prementum ( r s t ) , a r is e  from the postmentum 

and in s e r t  on the base o f the second prementum. The second p a ir , the 

v e n tr a l adductors o f  the labium ( 2adlb) , as in  Byrrhus, o r ig in a te  

from the postmentum and not from the tentorium . They in s e r t  on the 

base o f the f i r s t  prementum*

S ilv a n id a e  (P I . VI, G-)

The customary d iv is io n  o f the labium in to  a f i r s t  prementum 

(XPrmt)  , a second prementum ( UPrm t) and a postmentum (Prat) i s  found
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in  O ryzaephilus. The f i r s t  prementum c a r r ie s  the p a lp i and one pair  

o f  s e ta e . The second prementum a lso  hears a p a ir  o f se ta e  s itu a te d  

j u s t  b efore the m iddle. The postmentum i s  sh orter  than the second pre-  

mentun and a t i t s  p o s te r o la te r a l  margins are lo c a te d  the p o s te r io r  te n t

o r ia l  p i t s  (]o t). On the postmentum a lso  are found two s e ta e , near i t s  

a n te r io r  boundary.

The v e n tr a l m uscles c o n s is t  o f two p a ir s ,  tne v e n tra l ad

ductors o f the labium ( 2adlb) and the r e tr a c to r s  o f the prementum ( r s t ) .  

The l a t t e r  have th e ir  o r ig in  on the postmentum in  the region  o f the  

t e n to r ia l  p i t s  and in s e r t  on the base o f the second prementum. The 

adductor m uscles a lso  a r is e  from the inner su rface  o f the postm ental 

s c l e r i t e ,  m edial to  the r e tr a c to r  m uscles. They in s e r t  on the base o f  

me f i r s t  prementum.

Cucujidae (P I. VI, P)

The labium  o f  Cucuius shows the u su a l three su b d iv is io n s .

The d i s t a l  p a r t , which bears the p a lp i and i s  separated  from the prox

im al p arts by a d i s t in c t  membranous area , i s  tne f i r s t  prementum ( iPrmt) . 

The second prementum ( UPrm t) i s  separated from the postmentum by a 

second membranous area . The postmentum (Pmt) and the g u la  ( Gu) are 

fu sed  in to  one s c l e r i t e  w ith  no d iv id in g  su tu re. This s c le r o t iz e d  

area i s  bounded la t e r a l ly  by the p o s te r io r  te n to r ia l  p i t s  (p t)  and the 

p o s t o c c ip i ta l  suture (no_s) , end p o s te r io r ly  by the margin o f tne  

foramen. The g u la  i s  in te r p r e te d  as that p ortion  o f th is  s c le r i t e  

which l i e s  p o s te r io r  to an im aginary l in e  connecting  the p o s te r io r
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t e n to r ia l  p its*

The v e n tr a l adductors o f  the labium (2ad.lt)) ,  as in  Byrrnus. 

a r is e  from the postmentum in s te a d  o f from the tentorium . these p o in ts  

ox o r ig in , however, are on a l in e  w ith  tne p o s te r io r  t e n to r ia l  p i t s  

and i t  i s  apparent th a t they  have m igrated from the t e n to r ia l  bridge  

to tn e ir  p resen t lo c a t io n . Their p o in ts  o f in s e r t io n , on the base  

o f the f i r s t  prementum, are c o n s is te n t*  The r e tr a c to r s  o f the prementum 

( r s t ) a r is e  from the customary p la ce  on the postmentum, s l i g h t ly  an terior  

to a l in e  con n ectin g  the t e n to r ia l  p its*

Laemophloeidae (P I. VI, H)

In Sunausib ius the labium  i s  separated in to  three r e g io n s , 

the f i r s t  and second su b d iv is io n s  o f the prementum, and the postmentum*

The f i r s t  prementum ( IPrmt) bears the p a lp i .  The second prementum ( UPrmt) 

i s  marked o f f  a n te r io r ly  and p o s te r io r ly  by d is t in c t  sutures* The 

l a t t e r  area bears a p a ir  o f  s e ta e  which are s itu a te d  s l i g h t ly  before  

the m iddle, and a sm aller  p a ir  lo c a te d  near the p o s te r o la te r a l margins*

The postmentum (Pmt) i s  marked la t e r a l ly  by the p o s te r io r  t e n to r ia l  

p i t s  (jut) and p o s te r io r ly  by the v e n tra l margin o f the foramen.

The v e n tr a l adductors o f the labium (Sadlb) a r ise  on the 

cr o ss  bar or b r id ge  o f  the tentorium  and in s e r t  on the base o f the 

f i r s t  prementum. The r e tr a c to r s  o f the prementum ( r s t ) a r is e  on the  

proxim al part o f the postm ental area and in s e r t  on the base o f  the 

second prementum*



M itid u lid a e  (F I . V II, A)

The labiim i o f t h is  fa m ily  i s  made up o f three d iv is io n s ,  

on ly  one o f which belongs to the prementum. The p o s te r io r  two parts  

are su b d iv is io n s  o f the postmentum. The prementum (Prmt) bears one 

p a ir  o f se ta e  which a r is e  from the rath er d i s t i n c t l y  shaped s c le r i t e  

o f  the prementum* I t  a lso  c a r r ie s  the p a lp i which c o n s is t  o f  on ly one 

segment in  c o n tra st  to  the u su a l co n d itio n  o f two segm ents. The mentum 

(Mt) i s  separated  from the p reced ing  d iv is io n  by a com paratively  broad 

membranous area . I t  bears one p a ir  o f la rg e  s e ta e .  In the sp e c ie s  

f ig u r e d  the mentum and submentum ( Smt) are separated  by a weakly in d i

ca te d  groove but in  other sp e c ie s  o f the fam ily  the sep aration  i s  very  

c le a r ly  marked (Boving and Craighead (1930) P I. 35 , F ig . 5 ) .  The sub

mentum has a ra th er  p e c u lia r  urn shape and extends to the p o s te r io r  

margin o f the head.

There i s  on ly  one p a ir  o f v en tra l m uscles in  the labium.

The la t e r a l  elem ents of t h is  m uscle , the v e n tra l adductors o f the labium

( Sad lb ) , a t  th e ir  p o in t o f o r ig in , u n ite  in  the m id line o f the submentum

and d iverge s l i g h t ly  to th e ir  in s e r t io n  on the s c le r i t e  a t the base o f

the prementum.

Endomycidae (P I. V II, B)

The labium o f Endomychidae shows two d iv is io n s ,  the prementum 

(Prmt) and the postmentum (Pmt) . The prementum bears the p a lp i and a 

short l ig u l a .  I t  a lso  has on i t s  v e n tra l su rface  a p a ir  o f se tae  

which are s itu a te d  s l ig h t ly  proxim al to the neck membrane and makes up
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the la rg e r  p o r tio n  o f  the labium . On i t  are lo c a te d  two p a ir s  o f  

se ta e  and an unpaired median s e ta  near the d i s t a l  margin. Bounding 

the postmentum on i t s  p o s te r o la te r a l  margins are the p o s te r io r  te n to r ia l  

p i t s  ( p t ) .

The v e n tr a l m uscles, as would be exp ected , are on ly  one p a ir , 

the v e n tra l adductors o f the labium ( 3adlb) . They o r ig in a te  on the  

tentorium  ( Tent) and proceed o b liq u e ly  from th e ir  p o in ts  o f o r ig in  to 

in s e r t  on the base o f the prementum, where they n ear ly  meet in  the m id lin e .

Dacnidae (P I. 711, D)

The r e p r e se n ta tiv e  o f  t h is  fam ily , Tritoma u n ic o lo r  Say, 

agrees w ith  the gen era l type in  having a three part labium made up 

o f  the f i r s t  prementum (iPrm t) , the second prementum ( UPrm t) and the 

postmentum (Pmt) . The f i r s t  prementum c a r r ie s  the p a lp i and one p a ir  

o f s e ta e . I t  i s  separated  from the second prementum by a su tu re . The 

postmentum i s  somewhat unusual in  that i t s  la t e r a l  margins are extended  

a n te r io r ly  to the l e v e l  o f the base o f the f i r s t  'prementum. The p o ste 

r io r  margin o f the postmentum i s  marked by a d e f in i t e  su tu re , separating  

i t  from the gu la  ( G-u) ♦

The v e n tr a l adductors o f  the labium ( 2adlb) o r ig in a te  on the 

p o s te r io r  arms o f the tentorium , c lo s e  to the te n to r ia l  p i t s  (p t ) »

They in s e r t  on the base o f the f i r s t  prementum* The r e tr a c to r s  of the 

prementum ( r s t ) o r ig in a te  a t or very near the t e n to r ia l  p i t s .  h e ir  

p o in t o f o r ig in  so c lo s e ly  approaches the tentorium  that i t  i s  impos

s ib le  to  d e f in i t e ly  s ta te  from where they a r is e .  I t  i s  thought that
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th ey  o r ig in a te  in  the angle between the t e n to r ia l  arms and the p ost

men turn, They in s e r t  on the base o f  the second prementum.

A n th icid ae (P I . V II, E)

Anthicus has a labium which shows the u su a l three d iv is io n s  

o f f i r s t  prementum ( IPrmt) , second prementum ( IIFrmt) , and postmentum 

(Pm t). In a d d itio n  there i s  p resen t a d is t in c t  gu la  (Gu) separated  

from the postmentum by a d e f in i t e  su tu re . Each o f the d iv is io n s  o f the 

labium  i s  se t  o f f  from the o th ers  by a suture or groove.

There are two p a ir s  o f  v e n tra l m u scles, the r e tr a c to r s  o f  the 

prementum ( r s t ) and the v e n tra l adductors o f the labium ( 2adlb) . They 

have the g e n e r a lize d  o r ig in s  and in s e r t io n s .  The adductor m uscles 

a r is e  on the tentorium  ( Tent) and in s e r t  on the base o f the f i r s t  pre-  

mentum. The r e tr a c to r s  have th e ir  o r ig in  on the postmentum, ju s t  

a n te r io r  to the p o s te r io r  margin o f the l a t t e r ,  and in s e r t  on the base 

o f  the second prementum.

E yturidae (P I. V II, F)

In 3rytu rn s we again  have a th ree  n art labium but in  th is  

case  the d iv is io n s  are the prementum (Prm t), the mentum (jd t), and the 

submentum ( Smt) . The two la t t e r  d iv is io n s  togeth er  form the p o st

mentum (Pmt) . Behind the postmentum and marked la t e r a l ly  by the p oste

r io r  te n to r ia l  n i t s  (jat) i s  the gu la  (Gu).

There are two p a ir s  o f v e n tra l m uscles in  th is  s p e c ie s , both 

o f which in s e r t  on the prementum. The r e tr a c to r s  o f the prementum ( r s t )
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a r is e  from the submental d iv is io n  o f the nostmenturn from whence they 

proceed to th e ir  in s e r t io n  m ed ia lly  on the base o f  the prementum. The 

v e n tr a l adductors o f the labium ( 3adlb) a r is e  from the tentorium  ( Tent) 

and in s e r t  on the prementum, la t e r a l l y  to  the r e tr a c to r  m uscles.

C olyd iidae (P I . V II, <j)

The labium  o f the r e p r ese n ta tiv e  o f the fam ily  C olyd iidae  

shows no departure from the custom ary stru ctu re  o f th is  group. The 

u su a l three d iv is io n s  are c le a r ly  marked and r e a d ily  in te r p r e te d  from 

a study o f  the m uscu lature. The f i r s t  prementum ( I Prmt) bears the 

p a lp i and in  a d d itio n  two p a ir s  o f s e ta e , the proximal p a ir  much shorter  

than the d i s t a l  p a ir . The second prementum ( UPrm t) lik e w ise  c a r r ie s  

two p a ir s  o f s e ta e .  I t  i s  separated  by membranous areas from the f i r s t  

prementum d i s t a l l y ,  and from the postmentum ( Pmt) p rox im ally . The 

l a t t e r  b ears, near i t s  a n te r io r  margin, two p a ir s  of se ta e  the d is ta l  

p a ir  o f which i s  e x c e p tio n a lly  long  and s le n d er . The la te r o p o s te r io r  

margins of the postmentum are marked by the p o s te r io r  t e n to r ia l  n i t s  ( p t ) .

There are two p a ir s  o f v en tra l la b ia l  m uscles, n e ith e r  of 

which p resen ts  any unusual f e a tu r e s . The v e n tra l adductors of the 

labium  (2adlb) o r ig in a te  from the te n to r ia l  bridge ( Tent) and in s e r t  

on the base of the f i r s t  prementum. The r e tr a c to r s  o f the prementum 

( r s t )  a r is e  from th e p o s te r io r  region  o f the nostmentum and in s e r t  on 

the base o f the second prementum.



- 39 -

M ycetophagidae (P I . V II, C)

The prementum o f Mycetophagus i s  subd ivided  in to  the f i r s t  

prementum ( IPrmt) and the second prementum ( I IPrmt) . Each o f th ese  

d iv is io n s  bears one p a ir  o f  se ta e  and i s  separated  from the other by a 

membranous area . The second prementum i s  s e t  o f f  from the postmentum 

( Pmt) by a second membrane* The postmentum has one p a ir  o f s e ta e ,  

lo c a te d  s l i g h t ly  b efo re  and mesal to the a n te r io r  ends o f the te n to r ia l  

p i t s  ( p t ) . There i s  a s l ig h t  in d ic a t io n  o f a groove or suture (in d ic a ted  

in  the f ig u r e  by a broken l in e )  which connects the a n te r io r  ends o f the 

te n to r ia l  p i t s .  This may be a rudiment o f a p re v io u sly  well-m arked  

boundary l in e  between the postmentum and the gu la  ( Gu). This i s  q u ite  

p o s s ib le  because o f the f a c t  th at the r e tr a c to r s  o f the prementum 

o r ig in a te  on the postmentum ju s t  a n te r io r  to t h is  l in e .

The v e n tr a l adductors o f the labium (2adlb) have th e ir  o r ig in

on the tentorium  ( Tent) and in s e r t  on the base o f the f i r s t  prementum.

The r e tr a c to r s  o f the prementum ( r s t ) a r ise  from the p o s te r o la te r a l  

p o r tio n  of the postmentum and in s e r t  on the base o f the second prementum.

Synchroidae (P I. V III> A)

The f i r s t  prementum ( IPrmt) , which i s  c le a r ly  se t  o f f  from 

the second prementum by membrane, bears a p a ir  o f se ta e  s itu a te d  ju s t  

behind the bases o f  the p a lp i .  The l ig u la  i s  rath er more enlarged than 

o r d in a r ily  and i t  has a con sid erab le  group o f sensory se ta e  d is tr ib u te d  

on i t s  d i s t a l  p o r t io n . The second prementum ( IIPrmt) has two -nairs o f

se ta e  lo c a te d  c lo s e  to  the la te r a l  margins about midway from the d is t a l
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to  the proxim al boundary. The postmentum (Pmt) i s  separated a n te r io r ly  

from the prementum “by a suture and i s  in te r p r e te d  as extend ing to the 

p o s te r io r  margin o f  the head. The proximal p o r tio n  o f the postmentum 

l i e s  between the t e n to r ia l  p i t s  (p t) and probably in clu d es an u n d if

f e r e n t ia t e d  gu lar  r eg io n .

The v e n tr a l m uscles have the customary o r ig in s  and in s e r t io n s .  

The v e n tra l adductors o f the labium ( 2adlb) a r is e  on the tentorium  ( Tent) 

and in s e r t  on the base of the f i r s t  prementum near the m id lin e . The 

s c l e r i t e  o f the f i r s t  prementum has become extended s l i g h t ly  p o s te r io r ly  

in  the cen ter  to form a p o in t o f attachm ent fo r  these m uscles. The 

r e tr a c to r s  o f  the prementum ( r s t ) ,  a com paratively la rg e  p a ir  o f m uscles, 

a r is e  on the postmentum and in s e r t  on the base o f the second prementum.

Pyrochroidae (P I . V III, B)

The customary d iv is io n  o f the labium in to  the f i r s t  prementum 

and the second prementum, to g eth er  w ith  the postmentum, i s  shown by 

t h is  s p e c ie s . The labium i s  somewhat unusual in  that i t  has a consid

era b ly  elon gated  l ig u la  (L ig ) . The postmentum ( Pmt) i s  separated  from 

the second prementum ( IIPrmt) by a membranous area , and extends p oste

r io r ly  as fa r  a? the proxim al ends o f the p o s te r io r  t e n to r ia l  n i t s  ( p t ) . 

The g u la  (Gu) i s  a separate s c l e r i t e  ly in g  p o s te r io r  to the te n to r ia l  

p i t s  and the postmentum.

There are the usual m uscles in  th is  s u e d e s .  The r e tr a c to r s  

o f the prementum ( r s t ) a r is e  on the postmentum in  l in e  w ith the ante

r io r  ends o f the t e n to r ia l  p i t s  and in s e r t  on the base o f the second
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pre men turn* The v e n tra l adductors o f the labium  ( 3adlb) o r ig in a te  from 

the p o s te r io r  ten torium  ( Tent) and in s e r t  on the base of the f i r s t  

prementum (IP rm t).

Pythidae (P I . n i l ,  D)

In ex te r n a l appearance the labium o f Pytho shows no unusual 

fe a tu r e s  a lthough  i t  does carry  a prominent l ig u la  ( L ig) . The f i r s t  

prementum ( IPrmt) c a r r ie s  the p a lp i and i s  s e t  o f f  from the second pre

mentum ( I IPrmt) by a membrane. The postmentum (Pmt) i s  l ik e w ise  

separated  from the la t t e r  su b d iv is io n  by a membranous area .

There are two p a ir s  o f v e n tra l m uscles to be found in  the 

labium  o f t h is  s p e c ie s .  The r e tr a c to r s  o f the prementum ( r s t ) o r ig 

in a te  on the postmentum and in s e r t  on the base o f the second prementum* 

T heir p o in ts  of in s e r t io n  are n o tic e a b le  from the e x te r io r  as sm all 

o v a ls  more h e a v ily  s c le r o t iz e d  than the surrounding integum ent. The 

v e n tr a l adductors o f  the labium (2adlb) a r ise  a lso  from the postm ental 

s c l e r i t e  and in s e r t  on the base o f the f i r s t  prementum.

i l l e c u l id a e  (F I. V III, E)

The f i r s t  and the second prementum, in  th is  labium , are 

c le a r ly  marked o f f  from each other by a membranous area . The second 

prementum ( 11 Prmt) i s  l ik e w ise  s e t  o f f  from the postmentum ( Pmt) by a 

membrane. 'The postmentum has as i t s  p o s te r io r  l im it  an imaginary l in e  

con n ectin g  the p o s te r io r  te n to r ia l  p i t s  ( g t ) . Behind the postmentum, 

but in  no way marked o f f  from i t ,  i s  the gula  ( Gu). The l a t t e r  i s
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bounded along the s id e s  by f a in t  in d ic a t io n s  o f the p o s to c c i o i t a l  su ture.

The v e n tr a l m uscles again  c o n s is t  o f  tv?o p a ir s . The v en tra l  

adductors o f the labium  ( 2aAlb) o r ig in a te  on the tentorium  ( Tent) and 

in s e r t  on the f i r s t  prementum ( IPrmt) . The r e tr a c to r s  o f the prementum 

( r s t ) a r is e  on the postmentum s l i g h t ly  a n te r io r  to the t e n to r ia l  p i t s  

and in s e r t  on the base o f the second prementum.

T enebrionidae (P I . V III, C)

The d iv is io n s  o f the labium  o f Merinus are c o n s is te n t  w ith  

the b a s ic  scheme o f  the three part labium o f co leop terou s la r v a e . The 

g u la  i s  d e f in i t e ly  separated from the postmentum (Pmt) by a su tu re. I t  

i s  marked la t e r a l ly  by the p o s te r io r  t e n to r ia l  p i t s  (p t) and the p o st-  

o c c ip i t a l  suture ( p os) and p o s te r io r ly  by the v e n tra l margin o f the 

p o s t o c c ip i ta l  r id g e  (PoH) .

The v e n tr a l adductors o f the labium (2adlb) o r ig in a te  on the  

t e n to r ia l  arms ( Tent) and in s e r t  on the base o f the f i r s t  prementum.

The u s u a lly  p a ired  r e tr a c to r s  o f  the prementum ( r s t ) are u n ited  in  th is  

s p e c ie s  in to  a com paratively  la rg e  median bundle which a r is e s  from the 

p o s te r io r  margin o f  the postmentum. I t  in s e r t s  on the base o f the 

second prementum.

L agriid ae (P I . V III , P)

There are seen in  the rep r ese n ta tiv e  of th is  fam ily  the 

u su a l three d iv is io n s  o f the labium , the postmentum (Prat) , the second 

ore:.entum ( IIPrmt) and the f i r s t  ore, entum ( IPrmt) ♦ The f i r s t  prementum
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c a r r ie s  the p a lp i and a d i s t in c t  l ig u la .  The second prementum i s  

separated  from the preced ing su b d iv is io n s  by a membranous r in g . The 

postmentum, ly in g  behind the second prementum i s  separated  from the 

l a t t e r  by a d i s t in c t  membranous area . The la te r a l  margins o f  the post

mentum d iverge towards the proxim al margin.

The v e n tr a l m uscles c o n s is t  o f  two p a ir s ,  the r e tr a c to r s  of 

the prementum ( r s t ) and the v e n tr a l adductors o f the labium (2ad lb) .

The r e tr a c to r  m uscles, as i s  th e ir  custom, o r ig in a te  from the postm ental 

s c l e r i t e  and in s e r t  on the base o f  the second prementum. The v e n tra l  

adductors a lso  a r is e  on the postmentum, in stea d  o f on the tentorium .

Their p o in t o f o r ig in  i s  alm ost d ir e c t ly  p o s te r io r  to th at o f the 

r e tr a c to r  m u scles. As i s  the u su a l co n d itio n  they in s e r t  on the base  

o f  the f i r s t  prementum.

Eyrrhidae (P I. V III , G)

Since th is  fam ily  shows a type o f labium which might be consid

ered  g en era lized  fo r  co leo p tero u s larvae i t  was adopted as a b a sic  

example (P I. IV, D). I t  shows the three d e f in i t e  d iv is io n s  o f the 

labium, the f i r s t  prementum (P I. V III, G ,  IPrmt) , the second prementum 

( IIPrmt) , and the postmentum ( Pmt) . The two segmented p a lp i ,  conforming 

to  the gen era l c o n d itio n , are borne on the f i r s t  prementum. The la t t e r  

i s  marked o f f  from the second prementum by a membranous r in g , and the 

second prementum i s  separated from the postmentum in  a s im ila r  manner.

In ser ted  on the base o f the f i r s t  prementum are found the 

v e n tra l adductors o f the labium ( 2adlb) . They o r ig in a te  on the c r o ss -



"bar o f the tentorium  (T en t). The r e tr a c to r s  o f the prementum ( r s t ) 

in s e r t  on the "base o f  the second orementum, w ith  th e ir  o r ig in  on the 

postm ental s c l e r i t e .

H elodidae (P I . V III , H)

The labium o f Prioncyphon c o n s is t s  o f  "but two well-m arked  

d iv is io n s .  Most o f  the labium i s  made up o f a large  prementum (Prmt) 

which hears se v e r a l p a ir s  o f sc a tte r e d  s e ta e . Prom i t s  a n ter io r  margin 

a r is e  the p a lp i ,  which are ra th er  sm all in  comparison w ith other la rv a e . 

Between the prementum and the p o steroven tra l margin o f the head capsule  

i s  the postmentum ( Pmt) . At i t s  p o s te r o la te r a l margins are the p o ster io r  

t e n to r ia l  p i t s  ( £ t ) .

There are two p a ir s  o f  v en tra l m u scles, "both of which in s e r t  

on the prementum. The r e tr a c to r s  o f the prementum ( r s t )  o r ig in a te  

from the t e n to r ia l  arms and go d ia g o n a lly  to the base o f the prementum 

where they in s e r t  c lo s e  to g eth er  in  the m id lin e . The v e n tra l adductors 

of the lahium ( 2ad lh ) are a lso  p r e sen t. They o r ig in a te , however, from 

she postmentum. Their p o in t o f in s e r t io n  i s  s l i g h t ly  a n ter io r  o f the 

c e n te r  of the prem ental s c l e r i t e .  Thus in  t h is  in s e c t  the o r ig in s  of 

the two p a ir s  o f  v e n tr a l m uscles are reversed  from the more p r im itiv e  

c o n d itio n  as found in  the roach (P i .  IV, B).

Nosodendridae ( p i .  IX, A)

The labium of Nosodendron c o n s is t s  o f  three c le a r ly  marked 

d iv is io n s .  Prom a study o f the m usculature i t  i s  seen that these are
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the postmentum (Pmt) , the second prementum ( I IPrmt) , and the f i r s t  

prementum (IP rm t). The f i r s t  prementum c a r r ie s  the p a lp i and i s  d iv id ed  

oy a d i s t in c t  groove alm ost to  i t s  "base, where the groove jo in s  the apex 

o f  a d e f in i t e  tr ia n g u la r  p ie c e .  The second prementum i s  marked d i s t -  

a l l y  "by a membranous band which sep arates i t  from the f i r s t  prementum.

I t  bears near i t s  la t e r a l  m argins, s l ig h t ly  behind the m iddle, an 

o b liq u e ly  d ir e c te d  com b-like t u f t  o f h a ir s . The postmentum l i e s  behind  

tne p arts  d escr ib ed  above. I t  i s  n ea r ly  square and at i t s  p o stero 

la t e r a l  margins are found the t e n to r ia l  p i t s  ( p t ) .

The v e n tr a l m uscles in  the labium c o n s is t  o f the u su a l two 

p a ir s ,  the v e n tr a l adductors o f  the labium ( Sadlb) and the r e tr a c to r s  

o f the prementum ( r s t ) . The l a t t e r  o r ig in a te  from the postm ental 

s c l e r i t e ,  approxim ately on a l e v e l  w ith  the in te r n a l t e n to r ia l  bridge  

(T e n t). They in s e r t  on the base o f the second prementum. The v e n tra l  

adductors a r is e  on the t e n to r ia l  bar and proceed ing to th e ir  in s e r t io n  

a t the base o f  the f i r s t  prementum, converge and n early  meet in  the 

m idline at th e ir  p o in t o f attachm ent on the sm all tr ian gu lar  area  

p r e v io u s ly  m entioned.

P t ilo d a c ty lid a e  (P I . IX, B)

In the labium  of P t ilo d a c ty la  are found the prementum (Prmt) , 

a median mentum ( l i t ) ,  and a proxim al submentum (Sm t). The two la t t e r  

p a r ts  to g eth er  form the postmentum. The prementum bears the p a lp i 

and a prominent l ig u la  (L ig ) . The mentum, separated  from the prementum 

by a membranous a rea , i s  con sid erab ly  broader than the d i s t a l  d iv is io n .
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I t  i s  separated  from the submentum by a d is t in c t  suture and. h in ge . The 

l a t t e r  d iv is io n  i s  f ir m ly  u n ited  w ith the head although i t  i s  s e t  o f f  

from i t  "by a su tu re . In con n ection  w ith  th is  union i t  i s  in te r e s t in g  

to note th at the p o s te r io r  t e n to r ia l  oi t s  (£ t)  have invaded the sub- 

men turn. The la t e r a l  elem ents o f  the p o s to c c ip ita l  suture have become 

u n ited  in to  a median suture (g s) and u n ite  w ith  the ends o f the p o ste 

r io r  ends o f the p o s te r io r  t e n to r ia l  p i t s .

Although the t e n to r ia l  in v a g in a tio n s are lo ca te d  in  an unusual 

o o s it io n  i t  i s  d e f in i t e ly  assured  that th is  p o s te r io r  d iv is io n  i s  the 

submentum because from i t  o r ig in a te  the v e n tra l adductors o f the labium  

(S a d lb ) . They in s e r t  on the base of the prementum.

Cantharidae (P I. IX, C)

The labium  o f Chauliogna thus shows on ly  two p a r ts , the  

term in al prementum ( Prmt) and a median oval s c l e r i t e  surrounded by 

membrane, the postmentum ( Pmt) . AH sign s o f a gu la  have become o b l i t 

e r a te d . The p o s te r io r  t e n to r ia l  p i t s  ( p t ) , which at th e ir  p o s te r io r  

ends are f ir m ly  u n ited  w ith  the head ca p su le , extend in to  the membranous 

area  at the base o f  the labium .

There are two p a ir s  o f v en tra l m u scles, both o f which in se r t  

on the base o f the prementum* The f i r s t  p a ir , the r e tr a c to r s  o f the 

prementum ( r s t ) , o r ig in a te  near the p o s te r io r  margin of the postm ental 

s c l e r i t e  (Pmt) . They l i e  v e n tr a l to the second p a ir , the v en tra l  

adductors o f the labium ( P a llb ) which a r is e  on the p o s to c c iv ita l  ridge  

(P op ). These l a t t e r  m uscles are long and s le n d er , and th e ir  points of
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o r ig in  have apparently  m igrated to th e ir  p resen t lo c a t io n , p o s s ib ly  

in  con n ection  w ith  the lo s s  o f the gu lar area.

C ebrionidae (P I . IX, D)

A study o f the labium o f Cebrio shows i t  to c o n s is t  o f  three  

p a r t s ,  a prementum ( P m t ) ,  a mentum (M t), and a submentum ( Smt). The 

prementum hears the p a lp i and c lo s e  behind the "bases o f  th ese  are found 

tnree p a ir s  o f s e ta e ,  the ones on e ith e r  s id e  arranged in  a s tr a ig h t  

l in e .  The mentum i s  an e lo n g a te  oval s c le r i t e  tak in g  up the c e n tr a l  

reg io n  of the lahium . The submentum c o n s is t s  o f two sm all, tr ian gu lar  

s c l e r i t e s .  They are separate from one another and lo ca te d  near the 

p o s te r io r  margin o f  the labium .

The v e n tr a l m uscles are only  one p a ir , the v e n tra l adductors 

o f the labium ( 2 a d lb ) . They a r is e  from the tr ia n g u la r  submental p la te s  

and in s e r t  on the base o f  the prementum.

E la ter id a e  (P I. IX, H)

The labium of the E la ter id a e  shows e x te r n a lly  two d is t in c t  

p a r ts , the f i r s t  prementum ( IPrmt) and the postmentum (Pmt) , but upon 

d is s e c t io n  th ere  i s  found a th ird  d iv is io n , the second prementum ( IIPrmt) . 

This l a t t e r  su b d iv is io n  i s  f ir m ly  u n ited  w ith the f i r s t  prementum hut 

i s  com p letely  in vag in a ted  in to  the d i s t a l  end of the postmentum.

Between the p o s te r io r  margin o f the postmentum and the p o s te r io r  te n to r ia l  

o i t s  (£ t)  l i e  the c lo s e ly  approximated card in es (Cd) of the m a x illa e . 

P resen t a lso  i s  a gu lar region  (Gu) ly in g  between and behind the
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t e n to r ia l  p i t s .

There are two p a ir s  o f v en tra l m uscles presen t in  the labium  

o f  th ese  la r v a e . The r e tr a c to r s  o f  the prementum ( r s t )  o r ig in a te  

from th e d i s t a l  reg io n  o f  the postmenturn. They in s e r t  on the v en tra l  

margin o f the second prementum. The v e n tra l adductors (2adlh) a r ise  

from the t e n to r ia l  arms (Tent) and in s e r t  on the hase o f the f i r s t  

prementum.

P a ssa lid a e  (P I . IX, F)

The lahium  o f  P assa lu s i s  made up o f  th ree  d i s t in c t  areas  

which are the prementum (Print) , the men turn ( Mt) , and the sub men turn 

which i s  not separated  from the gu la  and hence forms a combined region  

(Gu + Smt) . The prementum c a r r ie s ,  as u su a l, the p a lp i .  The mentum 

i s  tr ia n g u la r  and devoid  o f s e ta e . I t  la ck  the ty p ic a l shape as found 

in  ad u lt "beetles (P I . IV, C, Mt) s in ce  i t s  a n te r o la te r a l an gles are 

not extended . There seems to  "be no membranous area between i t  and the 

prementum but the suture sep a ra tin g  them undoubtedly a llow s f l e x i b i l i t y .  

More than h a lf  the v e n tr a l su rface  of the labium c o n s is t s  o f the  

submentum. The d i s t a l  part i s  flan k ed  by a p a ir  o f  s c le r i t e s  which 

are s e t  o f f  from the remainder o f the reg ion  by su tu r es , but i t  i s  

d ou b tfu l i f  they have any s ig n if ic a n c e  beyond being  a part o f the sub

mentum. S l ig h t ly  behind the m iddle and somewhat removed from the 

l a t e r a l  margins o f the submentum are found the p o s te r io r  te n to r ia l  

p i t s  (F I. IX, F, p t ) , from which a r ise  the in te r n a l t e n to r ia l  

b rid ge  ( T en t).
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The v e n tr a l m uscles are only one p a ir , the v e n tra l adductors 

of the labium ( 2ad lb) « They a r is e  from the t e n to r ia l  bridge and in s e r t  

on the base o f the prementum.

Scarabaeidae (P I . XX, E)

In O chrosid ia  we have a three part labium made up o f a f i r s t  

prementum which has two p a ir s  o f s e ta e , a second prementum bearin g  one 

p a ir  o f s e ta e , and the postmenturn, l ik e w ise  having one p a ir  o f q u ite  

la rg e  s e ta e . The d iv is io n s  are r e a d ily  d is tin g u ish e d  by a membranous 

area  between the f i r s t  two and a f le x ib le  suture between the second  

prementum and the postmen turn.

The v e n tr a l adductors o f  the labium ( 2adlb) a r is e  from the 

tentorium  ( Tent) on the remnants o f the p o s te r io r  t e n to r ia l  arms 

(P I . XI, G, FT). They in s e r t  on the base o f  the f i r s t  prementum 

(P I . IX, E, IPrmt) .  The r e tr a c to r s  o f  the prementum (r s t ) a r ise  on 

the postmen turn near the m id lina and in se r t  on the base of the second  

prementum ( I IPrmt) • They are s l i g h t ly  asym m etrical in  th at the r ig h t  

m uscle i s  co n sid era b ly  s to u te r  than i t s  f e l lo w . This i s  an ad ap tation , 

in  O ch rosid ia , to  the u n u su a lly  asymm etrical hypopharyngeal s c le r o t iz a t io n .

L'elyridae (P I. IX, G)

The labium o f I-'elyridae c o n s is t s  o f a rath er in s ig n if ic a n t  

f i r s t  prementum ( IPrmt) , an e lo n g a te  second prementum ( I IPrmt) and 

an area ly in g  com p letely  between the p o ster io r  te n to r ia l  p i t s  (jot) 

which would appear to be a combined postmentum and gu la  ( Pmt + C-u).
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The v e n tra l la b ia l  m uscles again  c o n s is t  o f two p a ir s . The 

v e n tr a l adductors o f  the labium ( 2adlb) o r ig in a te  from the te n to r ia l  

"bar ( Tent) and in s e r t  on sep arate  s c le r i t e s  in  the sm all f i r s t  pre

men turn. The r e tr a c to r s  o f the prementum ( r s t ) a r is e  from the postmenturn 

and in s e r t  beyond the middle o f the e lon gate  second prementum.

M eloidae (P I. X, C)

The f i r s t  prementum ( IPrmt) and the second prementum ( UPrmt) 

are c le a r ly  s e t  o f f  from one another and from the remainder o f the  

labium . The postmentum and gu la  (Gu + Pint) form a con tin u ou sly  

s c le r o t iz e d  area  and n e ith e r  one i s  to be e a s i ly  d if fe r e n t ia te d  from 

the o th er . S ince the b ases o f  the te n to r ia l  arms have become g r e a tly  

elon gated  in to  low r id g es  the te n to r ia l  p i t s  are not c le a r ly  marked 

and can not be used  to separate the postmentum from the gu la .

Corresponding to the d iv is io n  o f the prementum there are 

two v e n tra l p a ir s  o f m uscles. The r e tr a c to r s  o f the prementum (r s t )  

a r is e  on the postm ental area and in s e r t  on the base o f  the second pre

mentum. The v e n tr a l adductors o f the labium ( 2adlb) a r is e  on the 

r id g e - l ik e  t e n to r ia l  arms and in s e r t  on the base o f the f i r s t  prementum.

Cerambycidae (P I . X, A)

The labium o f Ortho soma shows the d iv is io n s  which are ty p ic a l  

o f  ad u lt C oleoptera and o f O rthoptera (P I. IV, 3 , C) : a d i s t a l  pre

mentum (P I. X, A, Prmt) , and a postmentum (Pmt) subdivided in to  a 

men turn ( .it) and a submentum ( Smt) .
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The m uscles o f the labium  c o n s is t  o f one v e n tra l and one 

d o r sa l p a ir , the v e n tra l adductors o f  the labium ( 2adlb) and the dorsal 

adductors o f  the labium ( la d lb ) r e s p e c t iv e ly . They both have th e ir  

o r ig in  on an e x te n s io n  from the t e n to r ia l  bridge (T en t). The v en tra l 

adductors in s e r t  on the base o f  the prementum near the v e n tr a l m id lin e . 

The d o rsa l adductors a tta c h  d o r s a lly  near the la t e r a l  margins o f the 

base o f the prementum.

Pruchidae (P I. X, 3T)

The labium  o f  Spermophagus shows a remarkable departure from 

the la b ia  o f co leo p tero u s la rv a e  in  gen era l in  th a t the la b ia l  p a lp i  

are e n t ir e ly  la c k in g . The prementum (Print) sim ply ends b lu n t ly . The 

f i r s t  and second prementa are com p letely  u n ited  although the u n ited  

r e g io n  has two p a ir s  o f v en tra l m uscles. The postmentum (Fmt) a lso  

co n ta in s a s c l e r i t e  which has a shape much resem bling th at o f a new 

moon. The postmentum i s  con sid erab ly  broader than the prementum and 

extend s la t e r a l ly  n ear ly  to the median margin o f the cardo ( Cd)♦

In common w ith  the la b ia  o f Chrysomeloidea (se e  below) 

th ere  are two v e n tra l p a ir s  o f  m uscles. These are the v en tra l adductors 

o f the labium (2adlb ) and the r e tr a c to r s  o f  the prementum ( r s t ) .  As 

s ta te d  above, both  p a ir s  in s e r t  on the prementum, on the s in g le  s c le r i t e .  

The r e tr a c to r s  o f the prementum a lso  a r is e  on the t e n to r ia l  bridge  

l a t e r a l  to  the p o in ts  of o r ig in  o f the adductor m uscles. They a ttach  

on the base o f the s c le r i t e  o f the prementum.
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Camp to  soma tid a e  ( C ryptocephalinae) (P I. X, B)

The r e p r e se n ta tiv e  o f  t h is  fam ily  which was used in  the 

study has a labium  very  s im ila r  to th a t o f Eumolpidae (se e  b elow ).

The labium shows a f i r s t  prementum ( IPrm t), and a con sid erab ly  elongated  

second prementum ( IIPrmt) , the e lo n g a tio n  apparently  having r e su lte d  

at the expense o f  the postmentum (Pmt) which i s  ra th er  short and sm all.

The m uscles are s im ila r  to those o f the preceding fa m ily , 

both  v en tra l p a ir s  o r ig in a t in g  from the tentorium . The r e tr a c to r s  

o f the prementum ( r s t ) in s e r t  at a p o in t con sid erab ly  removed d i s t a l ly  

from the base o f  the second prementum. The v e n tra l adductors o f the 

labium  ( 2adlb) are lon g  and extend to the f i r s t  prementum where they  

in s e r t  on the base o f th at d iv is io n .

Eumolpidae (P I. X, E)

The labium  o f Eumolpidae shows a d i s t in c t  d iv is io n  in to  three  

p a r ts , the f i r s t  prementum ( IPrmt) , the second prementum ( IlPrm t) , 

and the postmentum ( Pmt) . The f i r s t  prementum bears the p a lp i .  The 

second prementum h as, near i t s  base and c lo s e ly  approaching one another 

in  the m id lin e , a p a ir  o f s c l e r i t e s ,  each of which bears a s e ta .

There i s  no gu la  p resen t and the base o f  the postmentum connects

d ir e c t ly  w ith  the neck membrane. The two h a lves o f  the head are firm ly

h e ld  togeth er  v e n tr a lly  by the t e n to r ia l  bar ( Tent) .

The v e n tra l m uscles c o n s is t  o f two p a ir s , the v en tra l ad

ductors of the labium  (2adlb) , and the re tr a c to r s  o f the prementum ( r s t ) . 

The former o r ig in a te  from the tentorium  and in s e r t  on the s c le r o t iz e d
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area  a t  the "base o f the f i r s t  prementum, near i t s  la t e r a l  m argins.

The r e tr a c to r s  o f the prementum ( r s t ) l ik e w ise  a r is e  on the te n to r ia l  

"bar "but in s e r t  near the base o f the second prementum on the s c le r i t e s  

r e fe r re d  to in  the preced ing paragraph,

G alerucidae (P I, X, D)

In G a leru ee lla  the labium c o n s is t s ,  apparently , o f but two 

d iv is io n s ,  the f i r s t  prementum ( IPrmt) and the second prementum ( IIPrmt) , 

The f i r s t  prementum c a r r ie s  the p a lp i and has across i t s  base a narrow 

s c l e r i t e  on which two se ta e  are s itu a te d  near the m id lin e . The second 

prementum ( IIPrmt) makes up the major p ortion  o f the labium. Covering 

much o f the median p art o f th is  d iv is io n  i s  a s c le r i t e  near whose 

a n te r io r  margin are lo ca ted  two s e ta e . The postmentum has become 

reduced, even more so than in  C ryptocephalinae (B ) , and does not show 

in  the f ig u r e . The labium in  t h is  group i s  very  prominent and protrudes 

from the v e n tra l l e v e l  o f the head as a la rg e  f la p .  The postmentum 

has become adapted fo r  connecting  the p o s te r io r  margin o f the second 

prementum w ith the neck membrane, and thus extends more or l e s s  

v e r t i c a l ly .

The v e n tr a l m uscles c o n s is t  of two p a ir s , the v en tra l adductors 

o f  the labium (D, 2adlb) and the re tra cto rs  o f the prementum ( r s t ) . The 

form er o r ig in a te  from the tentorium  ( Tent) and in s e r t  on the s c le r i t e  

at the base o f the f i r s t  prementum. The r e tr a c to r s  a lso  a r is e  from the 

ten torium , m ed ia lly  to the o r ig in  o f  the v en tra l adductors, and in s e r t  

in  about the cen ter  o f the s c le r i t e  o f the second prementum.
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THE TEHTCRIUM OF C O L E O P T E R O U S  LARVAE*

The tentorium  o f  in s e c t s  in  genera l i s  of con sid erab le  in te r e s t ,  

and a few examples o f  the s tru c tu re  as found in  co leop terou s larvae  

are in clu d ed  here* The probable evo lu tion ary  development o f th is  

in te r n a l "skeleton" has been g iven  by Snodgrass (1935) and no r e p i t i -  

t io n  o f the p resen t day view s w i l l  be included  in  th is  paper.

The tentorium  o f ap terygote  in s e c t s  a t  l e a s t  i s  composed 

o f two p a ir s  o f braces or arms. One p a ir  c o n s is t s  o f  two in v a g in a tio n s  

a r is in g  from the a n te r io r  t e n to r ia l  p i t s  (P I. I ,  A, at) in  the 

ep istom al suture ( e s ) .  The second p a ir  o f arms r e s u lt s  from in v a g in a tio n s  

from the p o s te r io r  te n to r ia l  p i t s  (P I. I ,  3 , jmt). These component 

p a rts  may be u n ited  in  variou s ways, as Snodgrass has shown (1935, F ig . 62) 

or the four p arts  may be e n t ir e ly  separate and g r e a tly  reduced. Often

tim es there i s ,  in  a d d itio n  to  the two p a ir s  o f  arms above mentioned, 

a th ir d  p a ir  o f  d o rsa l arms. These, however, are consid ered  to  be

secondary outgrowths o f the a n te r io r  arms and not in v a g in a tio n s  from

the d orsa l w all o f the head, s in ce  th e ir  connection  w ith  the head 

i s  u s u a lly  membranous or a t tim es e n t ir e ly  la ck in g .

In a d d itio n  to i t s  fu n c tio n  o f bracing the w a lls  o f the head, 

tne tentorium  serves  as a very important region  fo r  muscle attachm ents. 

From i t  u su a lly  o r ig in a te  the adductor m uscles o f the m ax illae  end

labium , the r e tr a c to r s  o f the hypopharynx and the v en tra l d i la to r s  o f

tne stonodaeum. he antennal m uscles are a lso  a ttached  to the ten

torium , u su a lly  to the dorsa l arms when p resen t.

Of the te n to r ia  of co leop terou s larvae which were stu d ied
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tn a t  o f S ilp h a  i s  the most n ea r ly  s im ila r  to the g e n e r a lised  trope.

The p o s te r io r  arms (P I. XI, A, B, P i) a r is in g  from the p o s te r io r  

t e n to r ia l  p i t s  (P I . I ,  B, p t ) are c lo s e ly  approximated at th e ir  bases  

but as they proceed a n te r io r ly  and d o r sa lly  they diverge somewhat.

A lso they are continued p o s te r io r ly  beyond the p i t s .  On th is  p o ster io r  

ex te n s io n  are a ttach ed  the v e n tra l d i la to r s  o f  the pharynx (P I. I ,  3 , 

vdluhy) and on i t  a lso  are in s e r te d  the v e n tra l m uscles which extend  

from the prothorax in to  the head. U nited w ith the d i s t a l  ends o f  

the p o s te r io r  arms are the a n te r io r  t e n to r ia l  arms (P I. XI, 3 , AT) ♦

Tnese a r is e  from the a n te r io r  t e n to r ia l  p i t s  (P I. I ,  A, a t) which l i e  

in  the ep istom al suture ( e s ) . The d orsa l arms (P I. XI, 3 , 3?) o r ig in a te  

from the a n te r io r  arms and extend d o r sa lly  to the head w a ll. The 

l a t e r a l  e lem en ts, each c o n s is t in g  o f a p o s te r io r , a n te r io r , and dorsal 

arm, are not u n ited  across the median l in e  in  S ilp h a .

In Merinus la e v is  (C) the p o ster io r  arms (PT) have lo s t  

con n ection  w ith  the a n ter io r  arms., they are short and have broadened 

out in to  rather f l a t  p la te s  which although c lo s e  togeth er  in  the mid- 

l i n e ,  are com p letely  sep ara te . On these arms are attached  at l e a s t  

the v e n tra l adductors of the labium (P I. V III, 0 , 2ad lb) .

Tenebroides (PI. XI, D) shows a co n d itio n  very s im ila r  to 

th a t o f M erinus, the p o s te r io r  arras (PT) being separate and not con

n ected  w ith  the a n te r io r  arms.

The p o s te r io r  tentorium  of Synchros (2 , P, PT) c o n s is t s  

m erely  o f a tran sverse  bar between the p o s te r io r  te n to r ia l  n i t s  and i s  

somewhat concave v e n tr a lly . ITo p r o jec tio n s  or e x te n s io n s , which might
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in d ic a te  con n ection  with, the a n te r io r  arms are ob servab le . On th is  

tra n sv erse  "bar are a ttached  the v e n tra l adductors o f  the labium.

A somewhat s im ila r  case to the above i s  found in  Och ro sid ia  

v i l l o s a  (G, H) where the tentorium  c o n s is t s  e s s e n t ia l ly  o f  a b ridge.

I t  i s ,  however, not in vagin ated  in to  the head but i s  continuous with the 

l a t e r a l  w a lls  in  such a manner as to form a smooth arch. From the 

in n er  d orsa l margin o f t h is  bar two ex ten sio n s  (G, H, PT) a r is e  which 

are e v id e n tly  p a r ts , a t  l e a s t ,  o f  the p o s te r io r  t e n to r ia l  arms. On 

th e se  are a ttach ed  the stron g  adductor m uscles o f the m axillae and the 

v e n tr a l adductors o f the labium (P I, IX, E, 2ad lb) .

The p o s te r io r  t e n to r ia l  apparatus o f  the s ta p h y lin id  larva , 

Hesperus b a ltim o re n s is  ( I ,  J ) , i s  made up o f two "Yn shaped s tr u c tu r e s , 

the base o f the t,Y” being  d ir e c te d  v e n tr a lly  and connected w ith  the 

p o s te r io r  t e n to r ia l  p i t s  ( I ,  p t ) . (See a lso  P I. 71, P, ]nt) These 

l a t e r a l  elem ents are com pletely  separated . On the base o f each i s  

a tta ch ed  i t s  corresponding p o r tio n  o f  the v e n tr a l adductors o f the labium.

In C ic in d e la  (K) the la te r a l  elem ents o f  the p o s te r io r  

tentorium  have grown together a t th e ir  bases and there has r e su lte d  

a f l a t  tra n sv erse  p la te  extend ing n early  p erp in d icu lar  in to  the head.

The inner ends are s l i g h t ly  separated  which in d ic a te s  that the tentorium  

as i t  i s  a t p r e se n t, has r e su lte d  by a c o a le sc in g  o f what was o r ig in a l ly

two o o s te r io r  arms.

The tentorium  o f co lso p tero u s la rv a e , although i t  may show 

v ar iou s form s, can be hom ologized w ith the p r im itiv e  s tr u c tu r e , as has 

been shewn above.
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C01TCLUSI0N.

The m uscles o f the head capsule of the larvae  o f Coleoptera  

conform , fo r  the most p a r t , w ith  those o f  a g e n e r a lize d  in s e c t  such as 

the roach. There a re , o f cou rse , variou s m o d ifica tio n s  which have 

taken p la ce  in  con n ection  w ith  the h a b its  of the p a r t ic u la r  s p e c ie s .

The l ig u la ,  when p r e sen t, was not observed to  be d iv id ed  in to  g lo ssa e  

or p arag lo ssae  in  any c a se , as i t  i s  in  the orth op tero id  in s e c t s .

There were found no larvae which showed an hypognathous head, a l l  the 

forms having the prognathous typ e , which has r e su lte d  in  a conspicuous 

e lo n g a tio n  of the postmentum or in  the a d d itio n  o f a gu lar reg ion  

behind the base o f the labium . In some cases the postgenae have 

com p letely  u n ited  and th is  has caused a len g th en in g  of the v e n tra l w all 

o f the head.

From the study thus fa r  i t  does not appear that any p a r tic u la r  

form of labium i s  more g e n e r a lize d  than another. I t  seems, however, 

th a t the labium o f  Byrrhus or o f S ilp h a  i s  ty p ic a l .  This type o f labium  

c o n s is t s  o f a prementum subd ivided  in to  a f i r s t  and a second prementum, 

and o f  a postmentum made up o f  on ly  one d iv is io n  or s c l e r i t e .  Too 

much emphasis should not be p laced  upon s c le r i t e s  as in d ic e s  o f primary 

m orphological a r e a s , s in ce  they are but the r e s u lt  o f secondary hard

en in g  p ro cesses  in  the integum ent; but u n t i l  some b e t te r  method i s  

d ev ised  fo r  d e lim it in g  or d e sc r ib in g  a part o f  the in s e c t  i t  i s  e s s e n t ia l  

th a t they be u sed . When they are stu d ied  togeth er  w ith  muscle o r ig in s  

and in s e r t io n s ,  they become a f a i r l y  sa fe  c r it e r io n  fo r  sep aratin g  parts  

o f  the ex tern a l anatomy.
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Hie tentorium  o f the la rv a e  stu d ied  shows variou s s p e c ia l

iz a t io n s  hut by means o f  a com parative study, i t  may be hom ologized  

fr ith , the c o n d it io n s  as found in  more g en e r a lize d  in s e c t s .

ABBREVIATIONS USED ON THE FIGURES.

a , p o s te r io r  a r t ic u la t io n
of m andible.

a ” , a r t ic u la t io n  of cardo. 

ACd, apoaeme o f cardo.

£dcd, adductor o f cardo. 

a d lb , adductor o f  labium  

a d s t , adductor o f  s tip e s#

Ant, antenna#

AntNv, antennal n erve.

AT, a n te r io r  arm o f  tentorium , 

a t ,  a n te r io r  t e n to r ia l  p i t .

b , secondary s c l e r i t e  o f pre
mentum in  P e r in la n e ta .

5 r , b ra in .

o_} a n te r io r  a r t ic u la t io n  
of m andible.

Cd, cardo.

C lp, c ly p eu s.

c lo r , compressor o f labruin. 

e l s ,  c ly p eo la h r a l su tu re .

CoeCon, circum oesophageal co n n ectiv e . 

c s , coronal su tu re .

Cvx, neck, c e r v ix .

d lb c , d i la to r  o f buccal c a v ity .  

dp lp , depressor o f  palpus. 

dluhy, d i la to r  o f pharynx.

DT, d orsa l arm o f tentorium .

e s , ep istom al su tu re.

f g l , f le x o r  o f  g lo s s a .

f l e e , c r a n ia l f le x o r  o f la c in ia .

f l c s , s t i p i t a l  f le x o r  o f la c in ia .

F or, foramen magnum. 

f p g l , f le x o r  o f p a ra g lo ssa .

Fr, fro n s.

FrCon, fr o n ta l co n n ec tiv e .

FrGng, fr o n ta l gan glion , 

f s ,  fr o n ta l su tu re .
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G-a, g a le a .

G l, g lo s s a .

ga n g lio n . 

g S i gu lar  su tu re .

Gu, g u la .

£u , much narrowed g u la .

HE, hypopharyngeal hraeon.

Ephy, hypopharynx.

Eph.vBv, hypopharyngeal nerve.

EphyS, hypopharyngeal sclerom e.

ES, su sp en so r ia l s c le r i t e  o f  
hypopharynx.

h s , hypo stomal su tu re .

b y , h ypostonal m argin.

Lb, labium .

LblTv, la b ia l  n erve .

LbFlp, la b ia l  p a lp u s.

I-c, la c in ia .  

l i g , l ig u la .

Lm, lab  rum.

Lmllv, la b r a l n erve . 

l u l p , le v a to r  o f  p a lp u s.

llAnt, antennal musc 1 e •

L'd, m andible.

MITv, mandibular nerve, 

m lru, p o s te r io r  la b r a l m uscle. 

Mt, menturn.

Mth, mouth.

MxlTv, m a x illa ry  nerve.

IvIxPlp, m a x illa ry  pa lpus.

Oc, o c e l lu s .

O yllv , o p tic  nerve.

P g l . p a ra g lo ssa .

Fhy, pharynx.

P ip , pa lpus.

pmcd, promotor o f cardo.

Pmt, postmentum.

Foe, p o s to c c ip u t .

PoB, p o s to c c ip ita l  r id g e .

p o s , p o s to c c ip ita l  su tu re.

P m t, prementum.

IPrmt, a n te r io r  su b d iv is io n  of  
prementum.

IIPrm t, p o s te r io r  su b d iv is io n  of  
prementum.

PT, p o s te r io r  arm o f tentorium .

p t ,  p o s te r io r  te n to r ia l  p i t .

r , r id g e .

rao , r e tr a c to r  o f mouth an g le .
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rhphy, r e tr a c to r  o f  hypopharynx. 

r s t , r e tr a c to r  o f  prementum.

S f s ,  su b fa c ia l s in u s .

SID, s a liv a r y  d u ct.

SIC, opening o f s a liv a r y  d uct. 

Sint, submentum.

SoeC-ng, suboesophageal gan g lion .

S t , s t ip e s .

TB, cr o ss  bar o f  tentorium .

T ent, tentorium .

vd lnby, v e n tr a l d i la to r  o f pharynx.



PLATES



E x p la n a t io n  o f  P l a t e  I .

S ilp h a sp. ( la r v a ) Dorsal view  o f head.

V entral view  o f head.

L atera l view  o f  la b ia l  and hypopharyngeal 
m u scles.

M uscles o f  m a x illa , v e n tra l v iew .

M uscles o f l e f t  s id e  o f pharynx, 
la t e r a l  v iew .
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LbPl
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E x p la n a t io n  o f  P l a t e  I I ,

Chauliognathus sp. (la rv a ) D orsal view o f h e a l.

-  V entral view o f  head.

-  L atera l view o f  head.

-  Dorsal view o f the m uscles o f
the v en tra l m outhparts, v e n tr a l  
prem ental m uscles om itted .

L atera l view  o f the t e n to r ia l  
m uscles o f  m a x illa ry  cardo 
and s t ip e s .

-  L a tera l view o f  d orsa l m uscles
o f  pharynx.
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f r tnt

A n t

Ovx- -

Ant

Cd
Vint C v x

/ A x f ’lp [ V m t

adcd
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A ' T e n t
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E x p l a n a t io n  o f  P l a t e  I I I .

Orthosoaa sp. ( la rv a ) D orsal view o f  head*

Ventral view o f  head.

Muscles o f m a x illa , v e n tr a l v iew .

-  M uscles o f  l e f t  s id e  o f  pharynx,
la t e r a l  view .

M uscles o f  1ahrum, la t e r a l  v iew .

-  Opening o f m ax illary  g land , la t e r a l
v iew .

-  B rain , d orsa l v iew .

Suboesophageal g a n g lio n , v e n tra l  
view .
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adcd

P r m t ' '
LbPlp

'T en t

\  l.bNv

MdNv

M xN v

|W l.inMv 
|n /nit I Iv
f/o .d c

Coe Con

PLATS I I I ,



E x p l a n a t i o n  o f  P l a t e  IV.

A. In tern a l view o f  h y p o th e tic a l labium showing o r ig in s  and 
in s e r t io n s  o f a l l  la b ia l  im iscles.

£• P e r ip la n e ta  amerieana L. (a d u lt)  External view  o f m uscles
o f  labium .

Harpalus sp . (a d u lt)  E xternal view o f m uscles o f labium* 

Byrrhus sp* (la rv a ) E xternal vie\7 o f  m uscles o f  labium*



b-
rst----

2adlb--

Tent-'



E x p la n a t io n  o f  P l a t e  V.

C ic in d e la  M r t i c o l l i s  Say. ( la r v a ) V entral view  of labium .

V en tro la tera l view  o f l e f t  ten 
t o r ia l  m uscles o f  labium and 
hypopharynx.

Earpalus sp. ( la r v a ) V entral view o f labium .

■Amphizoa ( in s o le n s  L ee .)?  ( la r v a ) V entral view  o f labium .

D ytiscu s sp . ( la r v a ) V entral view  o f labium .

S in eu tes  sp . ( la r v a ) V entral view  o f  labium .



PLATE V.



E x p l a n a t i o n  o f  P l a t e  VI.

S ilu h a  sp. ( la r v a ) V entral view  o f  labium .

Hesperus b a ltim o re n s is  G-rav. ( la rv a ) V entral view o f
labium .

H olo leu ta  sp . ( la rv a ) V entral view  o f labium .

Hydrous tr ia n ^ u la r is  Say. ( la rv a ) V entral view o f labium*

Lan,puria la e t a  Lee. ( la r v a ) V entral view o f  labium.

Cucujus c la v ip e s  Eab. ( la r v a ) Ventral view  of labium .

O ryzaephilus surinam ensis (L) ( la rv a ) V entral view  o f  labium .

Eunausibius w h ee ler i Schwartz and Barber, ( la r v a )  V entral
view o f labium .
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E x p la n a t io n  o f  P l a t e  V I I .

rTit id u l ia a e  ( la r v a ) V entral view  o f  labium.

Endomychidae (la r v a ) V entral view  o f labium. 

Hycetouhagus sp . ( la rv a ) V entral view  o f  labium .

Tritoma u n ic o lo r  Say- ( la r v a ) V entral view o f  labium . 

A nthicus sp. ( la r v a ) V entral view o f  labium .

Byturus (u n ic o lo r  Say)? (la r v a ) V entral view  o f labium . 

C olydiidae ( la r v a ) V entral view  of labium .
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E x p la n a t io n  o f  P l a t e  V I I I .

A. Synchroa pun ctata  Fewm. ( la r v a ) Ventral view  o f  labium .

bendroides b ic o lo r  3ewm. ( la r v a )  V entral view  o f labium .

C. Herinus la e v is  (O liv .)  ( la r v a )  Ventral view  o f  labium .

E. Pytho sp . ( la r v a ) Ventral view of labium.

E. Hymenorus sp . ( la rv a ) V entral view  o f  labium .

P. L agriid ae ( la r v a ) V entral vie?/ o f  labium.

G* Byrrhus sp . ( la r v a ) V entral view o f labium .

3 . Prioncyuhon d isc o id e u s  ( Say) ( la rv a ) V entral view  of labium .
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E x p l a n a t i o n  o f  P l a t e  IX.

ITosodendron sp . ( la rv a ) V entral view  o f labium .

P t ilo d a c ty la  s e r r i c o l l i s  (Say) ( la rv a ) V entral view  o f
lab ium.

Chauliognathus sp . ( la r v a ) C entral viev; o f labium .

Cebrio sp . ( la r v a ) V entral view o f labium .

Q chrosid ia  v i l l o s a  (Burm.) ( la r v a ) V entral view  of labium . 

P a ssa lu s cornutus F. ( la r v a ) V entral view of labium , 

lie ly r id a e  ( la r v a ) V entral view of labium .

■Delanotus sp . ( la rv a ) Tre n tr a l view  o f  labium .
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E x p l a n a t i o n  o f  P l a t e  X.

Orthosoma sp . ( la rv a ) V entral view o f labium .

Camptosomatidae (C ryptocephalinae) ( la rv a ) V entral view
o f  labium .

Henous co n fer tu s  Say. ( la r v a ) Ventral view  o f labium .

G -alerucella sp . (la rv a ) V entral view  o f labium .

Eumolpiaae ( la r v a ) V entral view  o f labium .

Spermophagus robinae Sch. ( la r v a )  V entral view  of labium
and m a x illa e .
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E x p la n a t io n  o f  P l a t e  X I .

S ilp h a  sp. ( la r v a )  Dorsal view  of p o s te r io r  tentorium .

L atera l view  o f  l e f t  h a l f  o f ten torium .

Herinus la e v is  (O liv .)  ( la r v a ) Dorsal view o f o o s te r io r
tentorium .

Denehroid.es m auritanicus (L .) ( la rv a ) D orsal view  o f pos
t e r io r  tentorium .

S.ynchroa p un ctata  ITewm. ( la r v a ) D orsal v iew  o f p o s te r io r
te n to r ia l  bar.

-  T en to r ia l bar and. p o s t -
mentum cu t in  the m id lin e .

Cetoninae ( la r v a )  Dorsal view  o f  p o s te r io r  t e n to r ia l
b r id ge .

-  T en to r ia l bridge cu t through the m id lin e .

Hesperus b a ltim o re n s is  Grav. ( la r v a ) Dorsal view o f  pos
t e r io r  tentorium .

L atera l view  of one 
of the elem ents o f  the  
p o s te r io r  tentorium .

C ic in d e la  sp . ( la rv a ) A nterodorsal view  o f  p o s te r io r
ten torium .
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