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The 2 cent ra l  cavi t ies  and  the i r  di la t ions are l ined wi th  
a layer  of large gland cells, which  secrete  the  egg-shell 
substance .  The g landular  ep i the l ium of t he  cent ra l  cav i ty  
- not  the  one of the i r  d i la t ions  - is here  and  there  inter-  
r up t ed  by  masses  of male  germ cells, which  are somet imes  
s i tua ted  in lobes p ro t rud ing  into the  haemocoel  (Figure 1). 

In  these  tes t icu lar  regions, male  germ cells appear  to 
be a r ranged  irregularly,  and only  a few stages of the i r  
m a t u r a t i o n  are ev iden t ly  visible.  The spermatogenes is  
closely resembles  the  one of No tos t r aca  5, bu t  it  seems 
abor t ive ,  because sperms  are no t  formed,  or are p roduced  
in ve ry  small  number .  

Therefore  t he  histological  e x a m i n a t i o n  of the  repro- 
duc t ive  sys tem has  shown t h a t  all the  observed  individuals ,  
wi th  female somat ic  features,  really were he rmaphrod i t e s .  
The h e r m a p h r o d i t i s m  in Phy l lopoda  was known only in 
No tos t r aca  ~, ~; now the  au tho r  has found i t  also in Con- 
chos t raca  7. 

W h e n  the  oocytes,  a t  the  end of vitellogenesis,  have  
fallen into the  cent ra l  cavi ty,  t hey  are covered With the i r  
shell, and all a t  the  s tage of me taphase  of the  f i rs t  meiot ic  
divison are found  wi th  5 bivalents .  The oocytes  cont inue  
and accompl ish  the i r  m a t u r a t i o n  af ter  t h e y  have  been 
p u t  on the  back  of the i r  mother .  

The s tudy  of oocyte  m a t u r a t i o n  wi th  aceto-orceJn 
squash  m e t h o d  s has  shown t h a t  10-15 rain af ter  the  
oocytes  have been  pu t  on the  back  of the  mother ,  ana-  
phase  I wi th  d i s junc t ion  of the  5 b iva len ts  takes  place 
(Figures 2, 3 and  4). Typica l  te lophase  I is omi t ted .  Af ter  
anaphase  I, 2 haplo id  groups of 5 dyads  are formed,  cor- 
responding  to t he  f i rs t  polar  nucleus and to the  secondary  
oocyte  1 respect ive ly  (Figure 5). The 2 haploid  chromo-  
some groups r ema in  well separa te  a t  the  pe r iphery  of the  
ooplasln for 70-80 rain, t hen  they  ga ther  in 1 diploid 
me taphase  p la te  (Figures 6 and 7). The second m a t u r a t i o n  
division follows wi th  the  separa t ion  of the  2 ch romat ids  of 
each dyad,  and  the  format ion  of i diploid polar  body,  which 
is p robab ly  ex t ruded ,  and of the  ma tu r e  ovum nucleus, 
which  enters  a res t ing stage. The in te rphase  pronucleus  
remains  a t  the  pe r iphery  of the  ooplasm unti l  3 h af ter  
oviposit ion,  t h e n  it migra tes  into the  middle  of the  ovum. 
4 h and  10 rain af ter  the  eggs have  been pu t  on the  back  
of the  mother ,  the  first  cleavage mitosis  begins wi th  a 
diploid set  of 10 chromosomes  (Figure 8). 

Conclusions. On the  basis of these observa t ions  it 
appears  t h a t  the  popula t ion  of L. lenticularis examined  

consists  of r u d i m e n t a r y  he rmaphrod i t es ,  which reproduce  
by  au tomic t ic  par thenogenes is .  2 meiot ic  divisions occur, 
bu t  only diploid polar  body  is formed.  The res to ra t ion  
of the  diploid set  of ch romosomes  takes  place th rough  
the  fusion of the  f i rs t  polar  nucleus w i th  the  secondary  
oocyte  one 9,10. 
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Fig. 7. Metaphase II with 10 dyads. • 2000. 

Fig. 8. Mitotic metaphase plate of late cleavage stage showing 10 
chromosomes. • 2000. 

Riassunto.  E s ta ta  s tud ia t a  una  popolazione di L i m n a -  
d is  lenticularis cos t i tu i ta  da individui  con cara t te r i s t iche  
es terne femminil i ,  ma  con un appa ra to  r ip rodu t to re  erma-  
frodi ta .  
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S i n g l e  G i a n t  L a r v a e  of  Ascidia malaca f r o m  D o u b l e  E g g s  

E x p e r i m e n t s  of fusion of two  eggs in inve r t eb ra tes  (sea 
urchin,  nematodes ,  nemer t ines)  as well in ve r t eb ra t e s  
(Urodeles) have  p e r m i t t e d  the  analysis  of m a n y  prob lems  
of embryonic  deve lopment ,  in par t icu lar  those  concerning 
the  nuc leo-cytoplasmic  relations.  

FAUTREZ 1 has  ob ta ined  the  fusion of 2 unfer t i l ized 
ascidian eggs and the  deve lopmen t  of the  resul t ing g iant  
eggs up to t he  larva stage. According to  th is  author ,  
the  giant  larvae  are no t  single but ,  a t  least  for some 
organs, more  or less double. F r o m  th is  result  FAUTREZ 
has deduced t h a t  in the  unfer t i l ized ascidian egg there  
are p re fo rmed  s t ructures .  This  conclusion con t ras t s  wi th  

the  conclusion d rawn  by  R E V E R B E R I  2 and I~EVERBERI 
and ORTOLANI 3 f rom the  resul ts  of the  d e v e l o p m e n t  of 
the  egg f r agment s :  according to  these au thors  the  unfer-  
t i l ized ascidian egg is to t ipo ten t .  

In  the  course of some expe r imen t s  we not iced t h a t  
d e m e m b r a n a t e d  eggs which remained  in sea wa te r  or 
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24 h some t imes  s tuck  and  fused. This  obs e r va t i on  led 
us to  follow the  de s t i ny  of these  g i an t  eggs a f te r  t h e i r  
fer t i l iza t ion.  I n  t h e  p r e s en t  c o m m u n i c a t i o n  we r e p o r t  
t he  resul t s  wh ich  we h a v e  ob ta ined .  

A t  fe r t i l i za t ion  t h e  g i a n t  eggs modi fy  t he i r  spher ic  
shape :  th i s  modif ica t ion ,  wh ich  is p r o b a b l y  d e t e r m i n e d  
or a c c o m p a n i e d  b y  t he  r e d i s t r i b u t i o n  of t he  p lasms,  
occurs  also in  t he  n o r m a l  eggs. I t  is followed b y  o t h e r  
modi f i ca t ions  a t  t he  ex t ru s ion  of t he  po la r  g lobules ;  
4 po la r  globules  are  ex t ruded .  I t  seems t h a t  on ly  one  
s p e r m a t o z o o n  en te r s  t he  egg. I n  fact ,  t h a n k s  to t h e  
t r a n s p a r e n c y  of t he  egg, 3 nuc lea r  vesicles  h a v e  been  
obse rved  m o v i n g  in t he  c y t o p l a s m  and  fusing. Some  
fused eggs cleave n o r m a l l y  a n d  develop,  b u t  on ly  a v e r y  
few a r r ive  a t  t he  l a r v a l  stage.  T he  eggs wh ich  deve lop  
n o r m a l l y  b e h a v e  in eve ry  de ta i l  as a s ingle  egg: t h e  
16-cell s tage  is cha rac t e r i zed  b y  t he  'mic romeres ' ,  also 
b i l a t e r a l  s y m m e t r y  is ev iden t .  The  b e h a v i o u r  of t he  eggs 
as a u n i t y  is u l t i m a t e l y  a t t e s t e d  b y  t he  b las tu la ,  ga s t ru l a  
a n d  neu ru l a  s tages  wh ich  do no t  differ, excep t  in  size, 
f r om t h e  controls .  Moreover ,  t h e  g i a n t  l a rva  is comple t e ly  
n o r m a l :  w i t h o u t  a n y  signs of dupl ica t ion ,  i t  has  3 pa lps  
l ike a n o r m a l  l a rva ,  2 p i g m e n t e d  sensor ia l  spots  (again, 

as in  a n  o r d i n a r y  larva)  a n d  on ly  1 row of n o t o c h o r d a l  
cells (Figure 1). The  s t u d y  of t h e  sec t ions  conf i rms  t he  
u n i t y  of t he  g i a n t  larvae.  

As r e m a r k e d  above ,  t h e  doub le  eggs showed, a f t e r  
fer t i l iza t ion,  3 nuc lea r  vesicles:  t h e y  shou ld  t h e n  be  t r i -  
ploids.  The  size of the  nuclei ,  m e a s u r e d  in d i f fe rent  cells, 
suppor t s  th i s  view. I n  t he  F igures  2 a n d  3 t he  sizes of 
nucle i  in  ec tode rmic  and  e n t o d e r m i c  ceils of g ian t  a n d  
n o r m a l  l a rvae  are repor ted .  

The  n u m b e r  of ceils in  t he  g i a n t  l a rvae  was  d e t e r m i n e d  
on  t h e  n o t o c h o r d a l  ceils, w h i c h  in n o r m a l  l a rvae  are a 
f ixed n u m b e r  (38). Counts  show t h a t  t h e  g i an t  l a rvae  
also possesses 38 n o t o c h o r d a l  ceils; however ,  as shown  
above ,  t h e y  are larger.  The  c o u n t i n g  of ch romosomes  
p r o v e d  diff icul t .  

Since t h e  doub le  g ian t  eggs behave ,  in  s e g m e n t a t i o n  
and  deve lopmen t ,  as a u n i t y  a n d  give r ise to  l a rvae  w h i c h  
are single in  all  t h e i r  sys tems ,  i t  appea r s  t h a t  also t he  
second cond i t ion  requi red  to  cha rac t e r i ze  a ' h a r m o n i c  
equ ipo t en t i a l  s y s t e m '  is fulfi l led in t he  asc id ian  egg. The  
f i rs t  condi t ion ,  i.e. t h e  c a p a c i t y  of t he  egg f r agmen t s  to  
give rise to  n o r m a l  dwar f  la rvae ,  was  a l ready  shown to  
be  presen t .  
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Fig. 1. (a) Giant larvae; (b) normal larvae. • 2500. 
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Fig. 3. Nuclei of entodermic cells (a) in a diploid and (b) in a giant 
larva. • 750. 

Riassunto. ~ s t a t a  o p e r a t a  la fus ione due  a due  di  
u o v a  ve rg in i  di Ascidia malaca. Le u o v a  g igan t i  cost o t te -  
nute ,  sono s t a t e  suecess iva lnen te  f econda te  e il loro svi- 
luppo  ~ s t a to  seguito.  D a  esse sono s t a t e  o t t e n u t e  in 
numeros i  cam delle l a rve  g igan t i  c h e  m o s t r a v a n o  un ic i t s  
in  t u t t i  i loro organi .  L 'osse rvaz ione  de l l ' uovo  gigante ,  
dopo fecondazione,  p e r m e t t e  di  asser i re  che le l a rve  
g igan t i  sono t r iploidi .  
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Fig. 2. Ectodermic cells (a) in a diploid and (b) in a giant larva. Istituto di Zoologia dell' Universith di Palermo (Italy), 
X 750. 23 December 1968. 


