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were recognized.  Some of the  gangl ion  cells were non-  
f luorescent ,  o the r s  showed  a low to fa i r ly  h i g h  green  cyto-  
p lasmic  f luorescence (Figlire 3). I n  m a n y  ins t ances  b o t h  
types  of ne rve  cells were closely s u r r o u n d e d  b y  ne rve  
t e rmina l s  i nd ica t ive  of a synap t i c  a r r a n g e m e n t .  T h i c k  
bund le s  Of smooth ,  m o d e r a t e l y  green-f luorescen~ ne rves  
were seen to leave t h e  gangl ia  (Figure 3b). 

A smal l  to  m o d e r a t e  n u m b e r  of g reen- f luorescen t  m a s t  
ceils (Figure 3), wh ich  in r u m i n a n t s  ca r ry  d o p a m i n e  13, 
were found  a t  va r ious  sites in  t he  gen i ta l  organs.  T h e y  
occur red  m o s t l y  in  r e l a t i on  to  t he  t h i ck  adrenerg ic  ne rve  
bund l e s  close to  t i le organs  r a t h e r  t h a n  in t he  a c t u a l  
s m o o t h  muscle  t issue.  

Discussion. I n  ana l ogy  w i th  ear l ier  d e n e r v a t i o n  exper i -  
m e n t s  on va r ious  species, inc lud ing  the  r a m  5, i t  seems 
reasonab le  to  assume t h a t  also in the  b u l l  t he  v e r y  dense  
adrenerg ic  i n n e r v a t i o n  of t he  i n t e rna l  male  accessory  
gen i t a l  o rgans  e m a n a t e s  f rom gangl ia  loca ted  close to  t he  
t a r g e t  organs  as, for example ,  those  p r e s e n t l y  d e m o n -  
s t r a t e d  in t he  p r o s t a t e  wall. F u r t h e r m o r e ,  i t  is a p p a r e n t  
t h a t  the  b u l k  of n o r a d r e n a l i n  granules  i so la ted  f rom these  
o rgans  b y  EUL/~R a n d  LISHAJKO 6 and  b y  STJfi~RN/E a n d  
LISHAJKO ~ der ives  f rom the  t e r m i n a l  po r t i ons  of short 
adrenerg ic  neurons .  

The  mode  of b e h a v i o u r  of these  granules  f u r t h e r  sup-  
por t s  the  v iew t h a t  s h o r t  adrenerg ic  neu r ons  c o n s t i t u t e  
a special  k ind  of pe r iphe ra l  adrenerg ic  sys tem,  d i f fe ren t  
f rom o rd ina ry  long adrenerg ic  neu rons  a n d  c h r o m a f f i n  
cells. I n  th i s  connec t ion  i t  is of in t e res t  t h a t  i m m u n o -  
s y m p a t h e c t o m y  has  l i t t le  effect  on  t he  adrenerg ic  inner -  
v a t i o n  of ce r t a in  o rgans  14,~5 k n o w n  to be  i n n e r v a t e d  b y  
sho r t  adrenerg ic  neurons ,  such  as t he  i n t e r n a l  male  
gen i ta l  organs  4,6, or on  the  ad rena l  medul la .  

In  v iew of the  a s s u m p t i o n  t h a t  s h o r t  ad renerg ic  
neu rons  r ep resen t  a specific e n t i t y  in  the  pe r iphe ra l  
adrenerg ic  sys tem,  i t  is t e m p t i n g  to sugges t  t h a t  also t he  
wide-spread  s y s t e m  of i n t ense ly  g reen- f luorescen t  b r a n c h -  
ing ch romaf f in  cells 16 m a y  c o n s t i t u t e  a special  t y p e  of 
ch romaf f in  t issue, h a v i n g  func t iona l  s imi lar i t ies  w i t h  
adrenerg ic  neurons .  Thus ,  t h e y  of ten  occur  in  large n u m -  
bers  in adrenerg ic  ganglia .  Usual ly ,  one or more  s lender  
processes emerge f rom the  cell. In  m a n y  ins t ances  such  a 
process  can  be  followed for a cons iderab le  l e n g t h  in 
adrenerg ic  ne rve  bund l e s  or in  t he  t e r m i n a l  adrenerg ic  
ne rve  plexus. A small ,  i n t ense ly  f luorescen t  c h r o m a f f i n  

cell, loca ted  in the  r a b b i t  u te rus ,  has  even  b e e n  seen to  
d i rec t ly  issue 3 de l ica te  processes  w i t h  the  t yp i ca l  ap-  
p e a r a n c e  of var icose  adrenerg ic  ne rve  terminals17.  

These  obse rva t i ons  would  t h e n  sugges t  t h a t  d u r i n g  
d e v e l o p m e n t  t he  a u t o n o m i c  gangl ion  p r i m o r d i a  give rise 
to  essen t ia l ly  4 types  of pe r iphe ra l  c a t echo lamine -con -  
t a i n i n g  cells : on  t h e  one h a n d  ad rena l  m e d u l l a r y  ceils and,  
on  t he  o ther ,  long adrenerg ic  neurons ,  in  b e t w e e n  wh ich  
are found  2 s tep-wise t r a n s i t i o n  forms,  t he  b r a n c h i n g  
ch romaf f in  cells and  t h e  short adrenerg ic  neurons .  The  
p rope r t i e s  of t h e  specific n o r a d r e n a l i n  g ranu les  in  t h e  
accessory  male  gen i t a l  o rgans  f u r t h e r  s u p p o r t  t he  v iew 
t h a t  t he  s h o r t  neu rons  f rom wh ich  these  granules  o r ig ina te  
r ep re sen t  a special  t r a n s i t i o n  fo rm be tween  c h r o m a f f i n  
cells and  long adrenerg ic  neurons .  

Zusammen/assung. B a s i e r e n d  auf  d e m  speziel len 13e- 
t r a g e n  de r  i so l ier ten  N o r a d r e n a l i n g r a n u l a  de r  i nne ren  
m/ inn l i chen  Gesch lech tsdr t i sen ,  die v o n  k u r z e n  ad rener -  
g i schen  N e u r o n e n  i n n e r v i e r t  s ind,  w e r d e n  Def in i t i onen  
ffir 4 <c~bergangsformen~) der  p e r i p h e r e n  k a t e c h o l a m i n -  
e n t h a l t e n d e n  Zellen d i s k u t i e r t :  ch romaf f i ne  Zellen de r  
Adrenomedu l l a ,  kle ine verzweigte ,  n i c h t  ad rena le  chro-  
maf f ine  Zellen, kurze adrenerg i sche  Neu rone  u n d  lange 
adrenerg i sche  Neurone .  
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The Courting Habits in Atherigona spp. (An- 
thomyidae, Dipt.) and the Probable Role of the 

So-Called 'Clover Leaf Appendage' 

The  males  of m a n y  species of Atherigona h a v e  a t  t he  
end  of the  a b d o m e n  a n  appendage ,  the  so-called 'Klee-  
b l a t t a n h a n g '  or ' c lover  leaf appendage ' .  Th i s  is a f lexible  
rod  a t  the  t ip  of wh ich  are 3 leaf lets  wh ich  are b l a c k  in 
colour. 

U p o n  inqui r ies  t a x o n o m i s t s  s t u d y i n g  D i p t e r a  could no t  
p rov ide  a n y  i n f o r m a t i o n  on the  func t ion  of th i s  o rgan ;  i t  
is used as a t a x o n o m i c  charac te r i s t i c ,  s ince t he  leaf lets  
differ  in shape  and  p ropor t i ons  in  each  species 1. The  
clover  leaf a p p e n d a g e  p r o t r u d e s  f rom b e n e a t h  p r o b a b l y  
t he  7 th  tergi te .  I t s  t o t a l  l eng th  is a b o u t  1 ram,  of wh ich  
t he  pet iole  is a b o u t  800 /~ and  t he  leaflets  a b o u t  200 ,a 
each. 

I n  t he  course of b reed ing  t he  species of Atherigona 
varia soccata Rond .  a t  1Rehovot, a pecul ia r  mode  of cour t -  
ing was observed .  Close inspec t ion  of the  b e h a v i o u r  of t he  
species in  t he  b r eed ing  cage, us ing  low-power  b inocula rs ,  
revea led  t h a t  in  t he  course of cou r t i ng  t he  c lover  leaf  ap-  
pendage  is in  func t ion .  W h e n  no t  in  use, the  a p p e n d a g e  
is h idden ,  cu rved  ove r  the  h y p o p y g i u m  inside the  t ip  of 
the  a b d o m e n ,  in  a p o c k e t  the  sl i t  of wh ich  is b e n e a t h  t he  
3rd s t e rn i t e  (consider ing t he  vis ible  s egmen t s  in  t he  ab-  
d o m e n  are  2-5) (Figure 2). 

Tile male  a p p r o a c h e s  t he  female  la tera l ly ,  w i t h  t he  las t  
a b d o m i n a l  s egmen t s  s t r e t c h e d  ou t  a n d  the  c lover  leaf  
a p p e n d a g e  e x t e n d e d  poster ior ly .  "With t he  lower  p a r t  of 

1 W. HENNIG, in: Muscidae (Ed. E. LINDNER, Stuttgart, Germany; 
1955-1964) vol. \711, p. 493. 



762 Specialia EXPERIENTIA X X l I / l l  

t h e  head ,  t he  male  cl ings to  t h e  u p p e r  surface of t he  fe- 
male  wing, a n d  o r i e n t a t e s  t he  a b d o m e n  obl iquely,  b r ing-  
ing i ts  t i p  as nea r  t he  h e a d  of t he  female  as possible  
(Figure  1). T h e  a p p e n d a g e  is t h e n  swung  f rom side to side 
a c c o m p a n i e d  f rom t i m e  to  t i m e  b y  j e rk ing  t h r u s t s  a n d  
qu iyer ings  of t he  wings.  T he  pos i t ion  of t he  a b d o m e n  m a y  
r e m a i n  obl ique  or  para l le l  to  t he  female  body.  T he  dura -  
t i on  of c o n t a c t  va r ies  f rom one  to severa l  minu tes .  Long  
c o n t a c t  t imes  were obse rved  in  5 couples  of 12, 19, 22, 23 
a n d  24 rain  d u r a t i o n  respect ive ly .  

Of ten  t he  ma le  clasps t h e  female  a b d o m e n  w i t h  his  
midd le  or h i n d  legs, b u t  no  copu la t ion  was obse rved  to  
t ake  place  i m m e d i a t e l y  a f t e r  t h i s  con tac t .  Occasional ly ,  
2 males  cl ing to  1 female  a t  t he  same t ime,  a ma le  to  each  
wing.  

Fig. 1. Schematic presentation of courting position in Atherigona. 

a 

Fig. 2. The tip of the male abdomen of Atherigona. Side view. 
S = sternite; T = tergite. 

The  fac t  t h a t  t h i s  b e h a v i o u r  t akes  place  pr ior  to  m a t i n g  
suggests  t h a t  i t  is a imed  a t  ho ld ing  t he  female s t a t i o n a r y  
a n d  in a pos i t i on  in wh ich  she can  receive a vo la t i l e  
p h e r o m o n e  w h i c h  is di f fused f rom t h e  appendage ,  t he  
p e t i o l e  of w h i c h  is a n  e longa t ed  tubu le .  The  effor ts  to  
b r ing  t he  a p p e n d a g e  as close as possible  to  the  h e a d  of t he  
female  f u r t h e r  h i n t  t h a t  t he  recep tors  to  th i s  p h e r o m o n e  
are loca ted  in t h e  head  of t he  female.  The  func t ion  of th i s  
vola t i le  s u b s t a n c e  is obscure,  a n d  f u r t h e r  s tud ies  are 
needed  to  a s c e r t a i n  i ts  role. 

O b s e r v a t i o n s  were m a d e  w i t h  o t h e r  insec ts  in  wh ich  i t  
was found  t h a t  males  of insects  m a y  e m i t  vola t i le  a t t r a c -  
t a n t s  or  aphrod i s iacs  2. I n  th i s  connec t ion  the  cou r t ing  
h a b i t s  of some o t h e r  D i p t e r a  should  be  recalled,  n a m e l y  
t h a t  of t he  M e d i t e r r a n e a n  f ru i t  f ly Ceratitis capitata Wied.  
and  t he  olive f ly  Dacus oleae Gml. I n  these  species t he  
male,  w h e n  sexua l ly  m a t u r e ,  emi t s  a s ta le  odour  a n d  
changes  t a k e  place  in t he  shape  of h is  a b d o m e n ,  wh ich  
becomes  f l a t t ened ,  l a t e ra l ly  swollen a n d  is cocked dor-  
sal ly;  a t  i ts  t i p  a m i n u t e  p i n h e a d  swell ing becomes  
visible.  

The  male  a s sumes  a pos i t ion  close to  t h e  female,  w i t h  
his  h e a d  oppos i te  to  hers,  a n d  t h e n  beg ins  to  v i b r a t e  w i t h  
his  wings  a g a i n s t  her.  A p p a r e n t l y  t h e  purpose  of th i s  
v i b r a t i o n  is to  ensure  t h a t  t he  vola t i le  p h e r o m o n e  reaches  
t he  recep tors  of t he  female,  wh ich  are p r o b a b l y  in t he  
head  also. 

Zusammen/assung. I n  Z u c h t e n  v o n  Atherigona varia 
soccata Rond .  wurde  ein besonderes  Ba l zve rha l t en ,  bei  
d e m  der  s o g e n a n n t e  ~ K l e e b l a t t a n h a n g ~  eine funk t ione l l e  
Rolle  spielt ,  b e o b a c h t e t .  Das  M g n n c h e n  se tz t  s ich m i t  d e m  
Kopf  a n  e i n e m  Flt igel  des W e i b c h e n s  fest, die Spi tze  des 
A b d o m e n s  m i t  d e m  , K l e e b l a t t a n h a n g ~  wird he rvorge -  
schoben  u n d  m6gl i chs t  n a h e  an  den  Kopf  des W e i b c h e n s  
h e r a n g e b r a c h t .  WAhrend  des Vorgangs  sche in t  das  MAnn- 
chen  sein fl t ichtiges,  auf  das  W e i b c h e n  wirkendes  Phe ro -  
m o n  abzugeben .  
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Z u m  V o r k o m m e n  v o n  R N S  i m  

N e r v e n f a s e r b e r e i c h  

F t i r  die F rage  n a c h  d e m  O r t  de r  N e u r o p l a s m a s y n t h e s e  
u n d  d a m i t  a u c h  n a c h  d e m  A u s g a n g s p u n k t  ftir den  Stoff-  
t r a n s p o r t  im  N e r v e n g e w e b e  is t  die B e s t i m m u n g  de r  R N S -  
Loka l i sa t ion  in de r  Nervenze l l e  yon  aus sch l aggebende r  
Bedeu tung .  Mi t  Hilfe  m i k r o c h e m i s c h e r  M e t h 0 d e n  k o n n -  
t e n  in  den  A x o n e n  (und Myel insche iden)  de r  M a u t h n e r -  
schen  R i e s e n n e u r o n e  geringe M e n g e n  y o n  R N S  m i t  r ibo-  
s o m a l e m  C h a r a k t e r  nachgewiesen  werden  1-3. I m  Gegen-  
sa tz  h ierzu  sp rechen  h i s tochemische ,  e l e k t r o n e n m i k r o -  
skopische  u n d  U V - A b s o r p t i o n s u n t e r s u c h u n g e n  e indeu-  
f ig gegen das  V o r h a n d e n s e i n  v o n  R N  S in N e r v e n f a s e r n  4-s. 

UTAKOJI u n d  H s c  7 f a n d e n  a u c h  m i t  Hilfe de r  Mikro-  
a u t o r a d i o g r a p h i e  n a c h  3 H - U r i d i n - I n k o r p o r a t i o n  ke ine  
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