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Fig. 3. Etectrophoretograms of gradient fractions shown in Figure 2 that band at ~ = 1.43 g/cm a (a), ~ = 1.18 glcm a (b) and 0 = 1.33 g/ 
cm ~ (c). Conditions ol electrophoresis as in Figure 1. 

h e m a g g l u t i n i n  b a n d s  a t  ~ = 1.18 g /cm z, a n d  v i ra l  cores  
b a n d  a t  0 = 1.33 g/cm ~. I n t a c t  v i r ions  h a v e  t he  b u o y a n t  
d e n s i t y  of 1.24 g/era  ~ (ref. ~). 

T h e  g r a d i e n t  f r ac t ions  were  col lected,  so lubi l ized a n d  
s t u d i e d  b y  m e a n s  of p o l y a c r y l a m i d e  gel e lec t rophores is .  
The  resu l t s  a re  shown  in F igu re  3. I t  is seen t h a t  t h e  
p r o t e i n  of t h e  i n t e r n a l  c o m p o n e n t  of V E E  v i rus  is iden t i ca l  
w i t h  t h e  f i r s t  m a j o r  p r o t e i n  s h o w n  in  F igu re  1. T he  p r o t e i n  
of v i rus  h e m a g g l u t i n i n  is iden t i ca l  w i t h  t he  second m a j o r  
p r o t e i n  of t h e  v i rus .  Vi rus  cores c o n t a i n  2 p ro te ins ,  one  
ot w h i c h  is iden t i f i ed  as t h e  p r o t e i n  b o u n d  w i t h  v i r a l  
R N A  a n d  t h e  o t h e r  as t h e  p r o t e i n  of t he  i nne r  m e m b r a n e  
( the  t h i r d  m a j o r  p r o t e i n  of t he  vi rus) .  

To  e v a l u a t e  t h e  m o l e c u l a r  we igh t s  of 3 p r o t e i n s  of 
V E E  vir ions ,  e x p e r i m e n t s  were  c o n d u c t e d  in  w h i c h  
coe lec t rophores i s  of V E E  p ro t e in s  was ca r r ied  o u t  w i t h  
severa l  p r o t e i n  m a r k e r s  of k n o w n  molecu la r  weight .  W e  
selected for  t h i s  pu rpos e  b o v i n e  s e rum a l b u m i n  (tool. wt.  
69,000), t r y p s i n  (mol. wt.  24,000), p a n c r e a t i c  r ibonuc lease  
(tool. wt .  13,000). 

Based  on  the se  da t a ,  t h e  molecu la r  we igh t s  were  est i-  
m a t e d  as 59,000-61,000 d a l t o n s  for t h e  p r o t e i n  of nucleo-  
capsid,  34,000-38,000 d a l t o n s  for  t h e  p r o t e i n  of h e m a g g l u -  
t in in ,  a n d  15,000-18,000 d a l t o n s  for  t he  p r o t e i n  of t h e  
i n n e r  m e m b r a n e .  

B b l B O ~ b l .  ~ n ~  Hccae~ona~Hn 6enKo8 8npHonon neHecy- 
3~bcK0ro 3m~e~aaoMHeJmTa ~oma~e~ 6~na  npHMeHeHa KOM- 
6HHa~IHa ~aeT0~OB pa3~eneHn~ ey68~pyc~h~x KoMnone~ToB a 
rpaaHeHTe x.qopncvoro aeaHfl ~ aJ~eKTpoqbopeaa n noa~a~p~-  
JIaMHjIHOM reJ~e. ~THMH ~eToaa i~  o6Hapy~eao Tplt 6ea~a : 
6eno~ Hy~neo~ancn/la (Mon. nec. 59,000-61,000 ~anSTOHOB), 
6enon r e i a r r a ~ T ~ a H ~ a  (34,000-38,000) a 6eao~ 6aaansuo~  
meM6pam,~ (15,000-18,000). 
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T h e l y t o e h o u s  P a r t h e n o g e n e s i s  i n  Cereus p e d u n c u t a t u s  ( A c t i n i a r i a )  

A dense  p o p u l a t i o n  of Cereus pedunculatus l ives  in  t h e  
L e g h o r n  a q u a r i u m  where  n u m e r o u s  i n d i v i d u a l s  cove r  t h e  
d r a i n  channe l s ,  t h e  wal ls  a n d  t h e  b o t t o m  p e b b l e s  of t h e  
be s t  i l l u m i n a t e d  t anks .  No  s am p l e s  of t h i s  species h a v e  
h i t h e r t o  been  f o u n d  e i t h e r  a long  t h e  coas t  of L e g h o r n  
or  in  t h e  sha l low b a n k s  of t h e  Meloria ,  desp i te  close 
i nves t iga t ion .  

T h e  A q u a r i u m  p o p u l a t i o n  is r e p r e s e n t e d  b y  i n d i v i d u a l s  
w h i c h  n e v e r  r each  b ig  s izes  ( m a x i m u m  h e i g h t  20-30  m m )  ; 
t h e  m e a n  n u m b e r  of t e n t a c l e s  is 235 w i t h  a m i n i m u m  
of 104 a n d  a m a x i m u m  of 345 in n o r m a l l y  deve loped  

ind iv idua l s ,  Th i s  species is sa id  to  r e a c h  90 m m  in  h e i g h t  
a n d  t en t ac l e s  o f ten  excede  700 in n u m b e r  (STEPHENSON 1 
ANDRES2). 

Cereus pedunculatus is k n o w n  as a h e r m a p h r o d i t e  
species  (LELoUP 3, PAX a n d  M/~LL~R 4) a n d  is n o r m a l l y  
v i v i p a r o u s  (STEPHENSON1). S p e c i m e n s  f r o m  t h e  p o p u l a -  
t i on  o5 t h e  A q u a r i u m  t a n k s  h a v e  b e e n  e x a m i n e d  in  o rde r  
to  i nves t i ga t e  t h e  r e p r o d u c t i v e  a n d  s e x u a l  c o n d i t i o n  of 
t h e  popu la t ion .  

Samples  h a v e  r egu la r ly  b e e n  t a k e n  f r o m  t h e  t a n k s  a t  
two  m o n t h  i n t e r v a l s :  some of t h e m  h a v e  b e e n  f ixed  for  
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h i s to log ica l  i n v e s t i g a t i o n  a n d  s o m e  were  t a k e n  i n to  cul-  
t u r e  c o n t a i n e r s  w h i c h  were  k e p t  a t  a c o n s t a n t  t e m p e r a -  
t u r e  of 18 °C u n d e r  n a t u r a l  i l l umina t i on .  

Col lec t ions  a n d  o b s e r v a t i o n s  were  s t a r t e d  in  N o v e m b e r  
1967 a n d  are  st i l l  go ing  on. All t h e  i n d i v i d u a l s  t h a t  were 

h i s to log ica l ly  e x a m i n e d  so fax a t  a n y  s e a son  of t h e  y e a r  
were  females .  No  t r a c e s  e i t he r  of  s p e r m a t o z o a  or  of  
s p e r m a t o g e n e t i c  p rocesses  were  eve r  f o u n d  in  t h e  nu -  
m e r o u s  s a m p l e s  w h i c h  were  f ixed  a n d  t h o r o u g h l y  ex-  
a m i n e d .  

Fig. 1. Oogonia and small oocytes in a specimen at 14 months of 
age. × 700. 
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Fig. 2. Growing ooeytes in adult specimen. × 700. 

Fig. 3. Planules in mother's cavity. 
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In  July 1968 10 specimens were isolated in different 
glass containers and within 13 months 370 young actiniae 
were obtained from them. The 10 specimens were sub- 
sequently fixed and sectioned and showed oocytes at 
different developmental stages along their septa and 
some free eggs, planulae and actinulae in their cavities 
(Figures 1-3), No traces of spermatogenesis were detected. 

The young actinians which were obtained by such 
isolated specimens were also isolated and they represent 
the first generation. They developed very slowly and 
only a few of them, which were fixed at  14 months of 
age, showed a few small oocytes (Figure 1). The specimens 
which were kept alive began to produce actinulae at  the 
age of 17-20 months. 

Specimens of the second generation are now being 
cultured and the individuals of the first generation are 
still reproducing. I t  is thus demonstrated beyond any  
reasonable doubt  tha t  C. peduncutatus can reproduce 
parthenogenetically. 

Difficulties inherent to cytological research on the 
actinians did not allow us so far to ascertain whether 
parthenogenesis is mictic or apomictic. A single instance 
of parthenogenetic reproduction has been described so 
far among Cnidaria. Margelopsis haeckeli, an Antho- 
medusa of the North Sea, appears in springtime and, 
according to WgRNZR 6, reproduces apomictically by 
thelytochous parthenogenesis and produces both subi- 
taneous and resting eggs. 

The reproductive conditions of the Leghorn's aquarium 
population of C. pedunculatus can be interpreted in two 
different ways. The peculiarities of the aquarium popula- 
t ion may have been induced by purely phenotypic 
influences which may inhibit  the development of male 

elements in an originally proterogynous species and 
induce the development of purely parthenogenetic eggs. 
On the other hand, the population from the Leghorn 
aquarium may be regarded as a distinct subspecies which 
is genotypically characterized both by the peculiar type 
of reproduction and by such characters as reduced size, 
lower medium number  of tentacles etc. 

Comparison with free living populations in the Leghorn 
coast, which are still being actively searched for, and 
the prosecution of cultures, will help to solve the problem. 

Rdsumd. Des individus de Cereus pedunculatus se 
reproduisant dans l 'aquar ium de Livourne n 'on t  produit 
que des femelles, sans aucune trace de spermatog6n~se. 
L'~levage d'exemplaires isol6s a donn6 une premiere et 
une seconde g6n~ration toujours de femelles. C'est le 
second cas de parth6nog6nb~se signal6 jusqu 'h  present 
chez les Cnidaires et le premier chez les Anthozoaires. 
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E i n  n e u e r ,  b i s h e r  u n b e k a n n t e r  E n t w i c k l u n g s m o d u s  b e i  e i n e m  S c y p h o p o l y p e n  

Der Lebenszyklus der Scyphozoa ist im typischen Fall  
durch die Metagenese gekennzeichnet, die Existenz der 
beiden Generationen des festsitzenden, sich ungeschlecht- 
lich vermehrenden Polypen und  der freischwimmenden 
Meduse, die sich geschlechtlich fortpflanzt. Die Medusen- 
bi ldung erfolgt b r im Scyphopolypen durch die Strobila- 
tion, die von oben nach unten  fortschreitende Querteilung 
des Polypenk6rpers. Bei diesem Vorgang entstehen die 
Ephyren, die Medusenlarven, die zun/ichst flach und 
scheibenf6rmig gebaut sind und anschliessend w/ihrend 
ihres planktischen Daseins zu den geschlechtsreifen, oft 
hochdifferenzierten Medusen heranwachsen. Aus deren 
Sexualprodukten entstehen die Wimperlarven (Planu- 
lae), die sich nach einer kiirzeren oder 1Angeren plankti-  
schen Phase an einem festen Substrat  anheften und zum 
Polypen umwandeln. 

Dieser kurzskizzierte Lebenszyklus ist fiir den Scyphi- 
stoma, den Polypen der Ordnungen Semaeostomeae und 
Rhizostomeae, seit langem bekannt.  Der Scyphistoma 
ist fast v611ig nackt  und besitzt nur  ein rudiment~res, 
becherf6rmiges Peridermh/~utchen an seiner Basis. Fiir  
den Stephanoscyphus, die Polypengeneration der Ordnung 
Coronatae, der sich durch eine feste, den WeichkOrper 
vollst~iaadig umgebende Peridermr6hre auszeichnet und 
sich durch dieses Merkmal unmit te lbar  an die Conulata, 
die fossilen Vorfahren der rezenten Scyphopolypen, 
anschliesst, sind die prinzipiell gleichartigen VorgAnge 
der Strobilation erst in neuerer und neuester Zeit genauer 
beobachtet und aufgekl/irt worden 1,~. 

Bei Untersuchungen fiber einen bisher unbekannten  
solit/iren Scyphopolypen aus submarinen H6hlen der 
Felskiiste yon Marseille, tier durch den Besitz einer 
typischen Peridermr6hre ebenfalls als zur Gat tung Ste- 
phanoscyphus geh6rig und somit als Coronaten-Polyp 
angesprochen werden musste, wurde kiirzlich ein v611ig 
neuer Entwicklungsmodus entdeckt, der in der Klasse 
Scyphozoa bisher keine Parallele hat  und durch die 
Rfickbildung der freien Medusengeneration charakteri- 
siert ist. Dadurch, dass es gelang, den Polypen in Labora- 
toriumskultur  zu nehmen und fiber den ganzen Lebens- 
kreislauf zu ztichten, war es m6glich, den neuen Entwick- 
lungsmodus in alien Einzelheiten aufzukliiren. 

Der Strobilationsvorgang als solcher folgt zunitchst 
allgemein dem fiir Scyphozoen typischen Muster: der 
terminale Tell des Polypenk6rpers teilt sich mehrfach 
quer. Dabei entstehen jedoch nicht die scheibenf6rmigen 
Ephyren, sondern relativ langgestreckte medusoide Ge- 
bilde, die eine deutliche Glockenform haben und Hydro- 
medusen ~ihneln (Figur 1). Zu den morphologischen Unter-  
schieden kommen in der weiteren Entwicklung andere 
ungew6hnliche Merkmale hinzu. Die in der R6hre des 
Polypen gebildete Kette yon Medusenanlagen 16st sich 
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