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Fine  S truc ture  and F u n c t i o n  of the  S e n s o r y  P e g s  
on  the  S c o r p i o n  Pec t ine  

Along  t he  d is ta l  p a r t  of one side of each  lamel la  of t h e  
pec t ine  of the  scorpion  Leiurus quinquestriatus is a field of 
some 400 sensory  pegs. E a c h  peg (Figure  1) is b l u n t -  
ended,  a b o u t  2 # in  d i a m e t e r  and  2 # long, m o u n t e d  on a 
cy l indr ica l  base  5 ~ in d i a m e t e r  inser ted  in to  a p i t  in  t h e  
cuticle. The  pegs h a v e  a t h i n  cu t i cu la r  cover ing  an d  are 
no t  h i n g e d  in a n y  way  a t  t h e i r  j u n c t i o n  w i t h  the  b o d y  
cuticle.  U n d e r  the  e lec t ron  microscope each  peg is seen to 
c o n t a i n  a cyl indr ica l  m e m b r a n e  poss ib ly  composed  of 
cu t i cu la r  mater ia l .  This  is concen t r i c  w i t h  the  peg a n d  
has  a dome- shaped  u p p e r  end  which  bears  i nward ly -  
d i rec ted  pleats ,  usua l ly  e igh t  in  n u m b e r  (Figure  2). This  

Fig. 1. Electron micrograph of median section through a sensory peg. 
Scale -= 1 t ~. 

s t r u c t u r e  lies in  t h e  cen t re  of t h e  peg base  a n d  is sur-  
r o u n d e d  b y  cy top la smic  m a t e r i a l  w i t h o u t  a n y  a p p a r e n t  
f ine s tuc ture .  Pressure  f rom a n y  d i rec t ion  upon  t h e  na r -  
rower  po r t i on  of t h e  peg will cause  d e f o r m a t i o n  of t he  
p lea ted  a r r a n g e m e n t .  Thus ,  th i s  fi ts well  w i t h  HOOF- 
MAN'S 1 suppos i t ion  f rom his  e lec t ro-physiological  f ind ings  
t h a t  the  pegs are m e c h a n o r e c e p t o r s  sens i t ive  to  de fo rma-  
t ion.  F u r t h e r ,  to  each  p l ea t  is a t t a c h e d  a f ibre wh ich  in  
cross sect ion can  be  seen to  c o n t a i n  n ine  fibri ls  a r r a n g e d  
r o u n d  i ts  pe r iphery .  T h r o u g h  these,  d i s p l a c e m e n t  of t he  
p lea t s  m a y  be  conveyed  to  t h e  sensory  cells deeper  in  t he  
lamel la  (a comple te  desc r ip t ion  of the  sensory  s y s t e m  will 
be pub l i shed  elsewhere).  

T h e  e lec t rophysiological  f ind ings  coupled w i t h  t he  
morpho logy  of t h e  pegs suggests  t h a t  t h e  func t ion  of t he  
sensory  field m a y  be t h a t  of sensing the  par t ic le  size of t h e  
s u b s t r a t u m .  ABUSHAMA2 has  s h o w n  t h a t  b o t h  males  a n d  
females  of th i s  species are u n a b l e  to  d i s t ingu i sh  surfaces  
composed  of par t ic les  of 0.5 m m  d i a m e t e r  f rom a s m o o t h  
surface,  b u t  t h a t  t h e y  avo id  surfaces  m a d e  up  of la rger  
part icles ,  p re fe r r ing  a s m o o t h  surface.  P a i n t i n g  t h e  pec-  
t ines  w i th  v a r n i s h  r ende red  ti le scorpions  insens i t ive  to  
the  s u b s t r a t u m ,  i n d i c a t i n g  t h a t  t h e y  were essent ia l  for 
th i s  d i sc r imina t ion .  

A n y  one sensory  field is a p p r o x i m a t e l y  0.5 m m  in 
l eng th  an d  0.05 m m  b r o a d  a long  m o s t  of i ts  l eng th .  I f  
t he  s u b s t r a t u m  were m a d e  up  of un i fo rm spheres  of 0.5 
m m  d iamete r ,  such  a field could be  s t i m u l a t e d  a t  i t s  two 
ends  if i t  were p laced  l eng thwise  across two a d j a c e n t  
spheres.  W i t h  larger  par t ic les ,  however ,  t he  field would  be  
expec ted  to be  s t i m u l a t e d  in one p a r t  on ly  of i ts  l eng th ,  
s ince if he ld  h o r i z o n t a l  i t  would  n o t  be  long e n o u g h  to  
br idge  the  gap be tween  spheres.  On a s m o o t h  sur face  t he  
p ropor t i on  of the  pegs s t i m u l a t e d  would a p p r o a c h  100 %. 
Thus ,  d i s t i nc t ion  b e t w e e n  par t ic le  size could be  based  on  
the  p r o p o r t i o n  of t h e  pegs s t imu la t ed .  

S u b s t r a t u m  selec t ion is i m p o r t a n t  du r ing  cou r t sh ip  
w h e n  the  male  depos i t s  his  s p e r m a t o p h o r e  an d  leads t he  
female to  i t  s. The  male  selects t h e  place  v e r y  care fu l ly  
an d  prefers  if possible  a solid surface.  R e m o v a l  of t he  
pec t ines  b r ings  cou r t sh ip  to a ha l t .  I n  t h e  pa s t  i t  has  b e e n  
a rgued  t h a t  the  presence  of pec t ines  on  b o t h  sexes v i t i a t e s  
the  t h e o r y  t h a t  t h e y  are of i m p o r t a n c e  in th i s  a p p a r e n t l y  
un ique ly  mascu l ine  role. However ,  choice of s u b s t r a t u m  
clear ly  is of i m p o r t a n c e  a t  o the r  t imes  2; b o t h  sexes show 
the  same preferences ,  T h u s  t h e  presence  of pec t ines  bear -  
ing these  sense organs,  in  b o t h  sexes is no  obs tac le  b u t  
s u p p o r t  for t h e  t h e o r y  t h a t  t h e y  are used to d e t e c t  t h e  
form of the  s u b s t r a t u m  as e lec t rophysio logica l  an d  e lect ro-  
microscopic  ev idence  suggests.  

Zusammenfassung. E l e k t r o n e n m i k r o s k o p i s c h e  U n t e r -  
s u c h u n g e n  der  Sensi l len auf  d e m  k a m m f 6 r m i g e n  Organ  
des Skorp ions  Leiurus quinquestriatus zeigen e inen  Bau ,  
welcher  e iner  R e a k t i o n  auf  mechan i sche  D e f o r m i e r u n g e n  
besonders  a n g e p a s s t  schein t .  Die F u n k t i o n  dieser  Sinnes-  
o rgane  w~re die E r k e n n u n g  de r  P a r t i k e l b e s c h a f f e n h e i t  
des U n t e r g r u n d s .  

J. D. CARTHY 

Department o~ Zoology, Queen Mary College, 
University o/London (England), 
October 7, 1965. 

Fig. 2. Electron micrograph of cross section of peg base showing 
pleated membrane. Scale = 1/z. 
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