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A M a n d i b u l a r  P r o p r i o c e p t o r  i n  t h e  L o b s t e r ,  H o m a r u s  v u l g a r i s  

There  h a v e  been  numerous  s tudies  of a r t h r o p o d  pro-  
p r iocep t ive  sense organs  in r ecen t  yea r sL  The decapod  
c rus t acea  have  p rov ided  m a n y  of t he  examples ,  and  
ana lyses  of ref lex ac t iv i t ies  invo lv ing  these  organs  h a v e  
been  of p r ime  i m p o r t a n c e  in an  u n d e r s t a n d i n g  of ce r ta in  
aspec ts  of behav iour  2,3. F u n d a m e n t a l  physiological  
fea tures  have  also, of course,  been  well inves t igated*.  

In  decapoda  p ropr iocep to r s  are known  to occur  in 
several  s i tua t ions ,  e.g. t h e  walk ing  legs ~, the  an t ennu le s  6, 
t h e  a n t e n n a e  ?, t h e  a b d o m e n  (MRO)s,  t he  dorsal  p a r t  of 
t he  t h o r a x  * a n d  ven t r a l  a b d o m i n a l  sof t  cuticle x°. Sur-  
pr is ingly  no th ing  is k n o w n  of the  p ropr iocep t ive  i n p u t  
f rom the  appendages  t h a t  p rov ide  a classical zoological 
s tudy,  t he  m o u t h p a r t s .  As t h e  func t ion  of these  appen-  
dages  differs  f rom t h a t  of t he  appendages  for which  pro-  
p r iocep to r s  are  k n o w n  i t  m a y  be  an t i c ipa t ed  t h a t  some 
va r i a t ion  in r ecep to r  s t r uc tu r e  exists.  We  are mak ing  a 
su rvey  of these  recep tors  and  repor t  here  on one  sys t em 
t h a t  is p r o b a b l y  involved  in moni to r ing  m o v e m e n t s  of 
t he  mandib le .  

The  s t ruc tu re  of the  floor of t he  t h o r a x  and  the  in te rna l  
surface of t h e  mand ib l e  in Hornarus is basical ly  s imilar  
to  t h a t  of Astacus  as descr ibed  b y  SCHMIDT n .  The  
mand ib l e  is h inged  a t  2 po in t s  and  is m o v e d  by  2 sets  of 
an tagon i s t i c  muscles.  The  bi la tera l ly  s y m m e t r i c a l  re- 
cep tor  organs  arise as smal l  b ranches  f rom each inferior  
oesophagea l  nerve  (Figure 1). The  inferior  oesophageal  
nerves  or ig ina te  a t  t he  commissura l  gangl ion on each  side 
of t h e  oesophagus  and  run  to  t he  media l  oesophagea l  
gangl ion ~2. Soon a f te r  leaving the  commissu ra l  gangl ion 
each inferior  oesophageal  nerve  gives off a smal l  nerve  
t r u n k  t h a t  courses fo rward  to  i nne rva t e  t he  l ab rum 
(anter ior  bo rde r  of the  mouth) .  A m u c h  larger  ne rve  t r u n k  
which  also runs  an te r io r ly  arises s o m e w h a t  closer to  the  
mid-l ine of t h e  animal .  The  smal l  ou t e r  labral  nerves  in 
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Fig. 1. A diagram of the interior of the left oesophageal-mandibular 
region of Homarus vulgaris. The main strand (ms) is attached pos- 
terioraUy (p) to the apodeme of the posterior adductor muscle of the 
mandible (apd). It runs forward to the base of the ventral strand of 
the basal ocular muscles (b). Near the anterior of the tegumental 
gland (tg) this strand has been cut away to show the receptor 
strand (rs) which runs from the main strand to the carapace just 
above the inner anterior corner of the mandible. This receptor strand 
is innervated by cells which lie in the outer labral branch (oln) of the 
inferior oesophageal nerve (ion). This nerve and the superior oeso- 
phageal nerve (son) run to the commissural ganglion (cg) from which 
the connective has been cut away. All these nerves lie on the side 
wall of the deflected oesophagus. M, mandible; L, labrum; scale 
mark is 1 cm. 

t u r n  give off a b r an ch  t h a t  progresses  la tera l ly  and  runs  
to  t he  an te r io r  corner  of t he  mandib le .  This  b r an ch  con- 
t a ins  a smal l  g roup  (4 or 5) of ne rve  cells which  i nne rva t e  
p a r t  of a d iscre te  s t r a n d  of t issue (Figure  2A). 

The  ma in  s t r a n d  e x t e n d s  f rom the  pos te r io r  region of 
the  oesophagus  to  the  ca rapace  a t  a pos i t ion  an te r io r  to  

t T. H. BULLOCK and G. A. HORRIDGE, Structure and Function in 
the Nervous Systems o] Invertebrates (Freeman and Co., San Fran- 
cisco and London 1965), vol. 2, p. 1006. 

s H. L. FIELDS, W. H. EvoY and D. KENNEDY, J. Neurophysiol. 30, 
859 (1967). 

s B. BusH, Comp. Biochem. Physiol. 15, 567 (1965). 
4 W. GRAMPP, Acta physiol, scand. 66, Suppl. 262 (1966b). 
5 H. B. HARTMAN and E. G. BOETTIGER, Comp. Biochem. Physiol. 

22, 651 (1967). 
e G. A. WYSE and D. M. MAYNARD, J. exp. Biol. d2, 521 (1965). 
? R. C. TAYLOR, Comp. Bioehem. Physiol. 20, 719 (1967). 
s j .  S. ALEXANDROWICZ, Q. Jl mierosc. Sci. 92, 163 (1951). 

C. A. G. WIERSMA and R. L. C. PILGRIM, Comp. Biochem. Physiol. 
2, 51 (1961). 

10 H. PABST and D. KENNEDY, Z. vergl. Physiol. 57, 190 (1967). 
it W. SCUMIDT, Z. wiss. ZOOI. 113, 165 (1915). 
ts j .  ORLOV, Z. mikrosk.-anat. Forsch. 4, 101 (1926a). 

/ 

Fig. 2. Preparations of MPRI from Homarus vulgaris stained with 
methylene blue. (A) The right MPRI. The small branch from the 
inferior oesophageal nerve runs towards the labrum (to the right). It 
gives off a small branch laterally which contains a group of nerve 
cells (c). These cells innervate'the receptor strand (rs) Scale mark is 
250 .u. (B) The dendritic processes (d) of cells (e) innervating a 
receptor strand (rs). Scale mark is 100~. 
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t he  f r o n t  corner  of t he  m a n d i b l e  a n d  i t  also is c o n t i n u o u s  
w i t h  t h e  v e n t r a l  s t r a n d  of t he  basa l  ocu la r  musc les  
(F igure  1). Along  i ts  l eng th  i t  is closely assoc ia ted  w i t h  
t h e  oesophagus  a n d  is also i n v o l v e d  in t he  loca t ion  of 
severa l  o t h e r  r ecep to r  sys tems ,  de ta i l s  of wh ich  will be  
descr ibed  elsewhere.  T h e  r ecep to r  desc r ibed  here  (called 
b y  us M P R  1, m o u t h - p a r t  r e cep to r  1) is i n se r t ed  on the  
v e n t r a l  side of t he  m a i n  s t r a n d  on  a s e p a r a t e  p o r t i o n  
wh ich  lies be low the  m a i n  s t r ip  (nearer  t he  a n t e r i o r  h inge  
of t h e  mand ib l e ) .  Th i s  r ecep to r  s t r a n d  does  n o t  a p p e a r  to  
be m u s c u l a r  (hav ing  no s t r i a t ions )  a n d  is p r e s u m a b l y  
elast ic  since i t  is s t r e t chab le .  

The  sensory  cell bod ies  lie close to  t he  s t r and .  T h e  
a x o n s  p roceed  u n d i v i d e d  to  t h e  c i r cumoesophagea l  con-  
nec t i ve  a t  t h e  c o m m i s s u r a l  gangl ion.  Pe r i phe ra l l y  t h e  
d e n d r i t i c  reg ion  is c o m p l e x  (Figure  2B). E a c h  celt gives 
rise to  a m u l t i p l i c a t e  d e n d r i t i c  t ree  w h i c h  ramif ies  on  t h e  
lower  s t r and .  T h e  a r r a n g e m e n t  of d e n d r i t i c  b r a n c h e s  is 
v a r i a b l e ;  some cells be ing  c lass ical ly  b ipo la r  w i t h  on ly  
d i s t a n t  d e n d r i t e  b r a n c h i n g ;  o the r s  be ing  m u l t i p o l a r  w i t h  
one b r a n c h  as a x o n  a n d  a v a r i a b l e  n u m b e r  of o t h e r  twigs  
i n n e r v a t i n g  t he  r ecep to r  s t r and .  Th i s  o r g a n i z a t i o n  differs  
cons ide rab ly  f rom t h a t  of t he  fami l ia r  d e n d r i t i c  o rganiza-  
t i on  of t he  a b d o m i n a l  M R O  is, of leg r ecep to r s  ~ a n d  of 

coxo- thorac ic  o rgans  14. S imi la r  s enso ry  cells are,  however ,  
well  k n o w n  in insec t s  15 a n d  c rus t aceae  9 

T h e  o p e r a t i v e  s t imu lus  for  t h i s  p r e s u m e d  m e c h a n o -  
r ecep to r  is p r o b a b l y  a m o v e m e n t  of t h e  m a n d i b l e  r a t h e r  
t h a n  of t h e  a d j a c e n t  oesophagus .  Phys io log ica l  inves t iga -  
t ions  are  in h a n d  to d e t e r m i n e  t h e  p rope r t i e s  of t h e  
r ecep to r  neurones .  

Zusammen/assung. Nachwe i s  u n d  B e s c h r e i b u n g  eines 
p r o p r i o z e p t i v e n  S inneso rgans  an  d en  M a n d i b e l n  des 
H u m m e r s  (Homarus wdgaris). 
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On the Brain of the Amazon Dolphin Inia geoffrensis de Blainville 1817 (Cetacea, Susuidae)1 

The  b r a i n  of t h e  A m a z o n  d o l p h i n  (F igure  1) ha s  n o t  
ye t  been  inves t iga t ed .  The  c e n t r a l  n e r v o u s  s y s t e m  of 4 
tnia geo//rensis (Table  I) were  p r e p a r e d  d u r i n g  a n  expedi -  
t i on  in t h e  t rop ica l  r a in  fo res t  of  Bo l iv ia  (Beni  d is t r ic t ) .  

Seen  dorsa l ly  (F igure  2), t h e  b r a i n  is t r a p e z o i d  w i t h  
r o u n d e d  corners .  I t  is w ides t  in  t h e  pos t e r i o r  t h i r d  of t h e  
ce rebra l  hemisphe re .  T h e  f i ssura  sag i t t a l i s  gapes  a t  t h e  
c a u d a l  end  a l lowing p a r t  of t h e  dorsa l  ce rebe l lum to  be  
seen. Seen ros t ra l ly ,  t he  b r a i n  is do r so - l a t e ra l ly  r egu la r ly  
rounded .  The  base  of t h e  fo re -b ra in  w i t h  t he  o l f ac to ry  
tube rc l e  lies qu i t e  low t o w a r d s  t he  basa l  p lane .  T h e  f issure 
of Sylv ius  fo rms  a n  angle  of 40-45  ° w i t h  t h e  basa l  p lane .  
Seen f rom t h e  f ront ,  t h e  t e m p o r a l  lobe is qu i t e  sma l l  a n d  
leaves  m o s t  of t h e  med ia l  f o r m a t i o n s  ( amygda la ,  a rch i -  
cor tex)  uncovered .  Seen cauda l ly ,  t h e  basa l  c o n t o u r s  of 

t h e  occ ip i ta l  b r a i n  fo rm a n  angle  of a p p r o x i m a t e l y  120 ° 
w i t h  t h e  f i ssura  sagi t ta l i s .  T h e  ce rebe l lum e x t e n d s  hor i -  
zonta l ly .  I t  is n o t  as  b r o a d  as t h e  c e r e b r u m  a n d  is f l a t t e n e d  
on  t h e  lower  surface.  T h e  v e r m i s  cerebel l i  is s e p a r a t e d  

1 Carried out with the support of the Swiss National Fund (Grant 
No. 4606). Contributions to the morphology of Cetacea: XXXV. 

Fig. 1. I. geo[[rensis, Photo G. PILLERI II. 1968. Fig. 2. Dorsal view of the brain (T 417, Collection of the Brain 
Anatomy Institute Waldau/Berne). 


