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On the Question of American Eels, Anguilla rostrata versus European Eels, Anguilla anguilla 

Eels  of t h e  genus  Anguilla are c a t a d r o m o u s  fish. Only  
two,  E u r o p e a n  eels, A. anguilla, a n d  A m e r i c a n  eels, A. 
rostrata, are r ep r e sen t ed  in t he  At lan t i c .  

A l t h o u g h  t he  two  h a v e  been  r ega rded  as s epa ra t e  species, 
t he  differences  are small .  The  chief  d i s t i nc t ive  cha rac t e r -  
is t ic  is t he  dif ference in t he  n u m b e r  of v e r t e b r a e :  110-119 
for  A. anguilla a n d  103-111 for A. rostrata 1. F u r t h e r m o r e ,  
i t  is be l i eved  t h a t  t h e y  share  c o m m o n  or a d j a c e n t  
s p a w n i n g  areas  in  t he  Sargasso Sea nea r  B e r m u d a  wh ich  
is t he  a rea  of h ighes t  sa l in i ty  in  t he  N o r t h  A t l a n t i c  ~. 

I n a s m u c h  as t he  d i s t ance  be tween  E u r o p e  a n d  t h e  
Sargasso Sea is v e r y  great ,  a n d  since t he  m i g r a t i o n  of 
m a t u r e  s i lver  A. anguilla to  t he  Sargasso Sea has  n o t  
been  conclus ive ly  d e m o n s t r a t e d  3,4, TUCKER 5 proposed  a 
v e r y  ingenious  hypothes i s .  He regards  A. anguilla an d  
A. rostrata as one and  t he  same  species a lways  o r ig ina t ing  
f rom the  Sargasso Sea. Those  eggs h a t c h e d  in t he  s o u t h e r n  
p a r t  dr i f t  t o w a r d  E u r o p e  a n d  become  recognized  in f resh 
a n d  l i t t o r a l  wa te r s  as A. anguilla. B u t  A. anguilla re- 
p r e sen t  dead -end  popula t ions ,  as t h e i r  fa te  is no t  to  
r e t u r n  o t  t he  or igin of b i r th .  Those  eggs h a t c h e d  in t h e  
n o r t h e r n  p a r t  of t he  Sargasso Sea dr i f t  t o w a r d  N o r t h  
Amer i ca  a n d  become  recognized  as A. rostrata. I t  is A .  
rostrala which  r e t u r n s  to  t he  Sargasso Sea to  func t i on  as 
t he  b r e e d i n g  s tock  for t he  n e x t  gene ra t ion  of b o t h  A. 
anguilla a n d  A. rostrata. 

I n a s m u c h  as t he  k a r y o t y p e  of A. anguilla has  r ecen t ly  
been  p re sen t ed  b y  CttIARELLI et  al. s, we decided to  exam-  
ine t h e  c h r o m o s o m e  c o m p l e m e n t  of A. rostrala. 

Materials and methods. Five  s i lver  eels w i t h  body  weigh ts  
of 210-350 g a n d  b o d y  l eng ths  of 52.0-57.5 cm were 
c a p t u r e d  in T a y l o r  County ,  Flor ida,  and  a i rma i l ed  a l ive  
to  us b y  t h e  Gulf  Spec imen  Co. For  t he  Chromosome  
analysis ,  each  eel rece ived  a single s u b c u t a n e o u s  injec- 
t ion  of 2 ml  of 0 .5% colchicine so lu t ion  2 h before t h e  
killing. S q u a s h  p r e p a r a t i o n s  were m a d e  f rom gills, spleen, 
k i d n e y  and  gonads  accord ing  to our  m e t h o d  p rev ious ly  
descr ibed in de ta i lL  Gonads  were also used for h is to-  
logical  examina t i on .  

Observations. The  diploid  c h r o m o s o m e  n u m b e r  of all 5 
eels was  38, the  same  as t h a t  r epo r t ed  for A. anguilla s. 
The  c h r o m o s o m e  co mp l emen t ,  however ,  was s t r ik ing ly  
d i f fe ren t  f roln  t h a t  of A. anguilla. The  diploid  comple-  
m e n t  of A. anguilla whos found  to consis t  of 12 pairs  of 
m e t a c e n t r i c  chromosomes ,  4 pa i rs  of sub te rmina l s ,  a n d  
3 pa i r s  of acrocentr ics% W e  found  t h a t  t h e  38 ch romo-  
somes of A. rostrata consis t  of 7 pa i rs  of me tacen t r i c s ,  
3 pa i rs  of sub te rmina l s ,  a n d  9 pa i rs  of acrocent r ics  as 
shown  in t h e  Figure.  I n a s m u c h  as differences  b e t w een  the  
c h r o m o s o m e  c o m p l e m e n t s  of A. anguilla a n d  A. rostrata 
exceed e i the r  a s imple  R o b e r t s o n i a n  fus ion or a few 
per icen t r ic  invers ions ,  t he re  should  no  longer  be  a n y  ques-  
t ion  t h a t ,  desp i te  t h e  p r o x i m i t y  of s p a w n i n g  areas  in t h e  
Sargasso Sea, the  2 h a v e  been  in comple te  r e p r o d u c t i v e  
i so la t ion  for a long per iod  of t ime.  

I n  recenLyears ,  CHEN et  al. s began  to r epo r t  m o r p h o -  
logically d i s t ingu i shab le  sex ch romosomes  in a cons iderab le  
n u m b e r  of d ive rgen t  te leos t  species I t  is of i n t e r e s t  to  
no te  t h a t  t h e  c h r o m o s o m e  c o m p l e m e n t  of A. anguilla 
pre sen t ed  b y  CHIARELLI et  al. 8 inc luded  a v e r y  conspicuous  
h e t e r o m o r p h i c  pa i r  m a d e  of t h e  la rges t  an d  t h e  smal les t  
me tacen t r i c s .  The  sex of a spec imen  f rom wh ich  t h a t  
c h r o m o s o m e  c o m p l e m e n t  was der ived,  however ,  was n o t  
specified. The  gonads  of all  5 A. rostrata w h i c h  we exam-  
ined u n d e r  t h e  microscope were c lear ly  ovar ies  Conta in ing 
oocytes  in  var ious  s tages  of m a t u r a t i o n ,  a n d  t h e  chromo-  
some c o m p l e m e n t s  of all  5 appea red  to con ta in  a he te ro-  
m o r p h i c  pair ,  aga in  m a d e  of t h e  la rges t  a n d  t h e  smal les t  
m e t a c e n t r i c  (Figure).  I t  is t e m p t i n g  to say  t h a t  th i s  
indeed  is tile ZW-pa i r .  However ,  eels, even  in t h e  s i lver  
phase,  are no to r ious  for t h e i r  in te r sex l ike  charac te rs .  
Thus,  we should  re f ra in  f rom a def in i te  s t a t e m e n t  un t i l  
eels showing  spermiogenes is  are c o m p a r e d  w i t h  eels 
c o n t a i n i n g  m a t u r e  oocytes.  

Conclusion. The  diploid ch romosomes  c o m p l e m e n t  o~ 
A. rostrata (2 n = 38) is m a d e  of 7 pa i rs  of me tacen t r i c s ,  
3 pa i rs  of su te rmina l s ,  an d  9 pa i rs  of acrocentr ics .  I t  is 
d i s t i nc t ly  d i f fe ren t  f rom t h e  diploid  c o m p l e n t  of A. 
anguilla r epo r t ed  b y  CHIARELLI et  al. s. 

Zusammen/assung. Der  a m e r i k a n i s c h e  Aal  Anguilla 
rostrata ( 2 n  = 38; 20M + 18A) geh6r t  e iner  a n d e r e n  
Spezies a n  als der  europ/i ische Anguilla anguilla (2 n = 38; 
32M + 6A). 
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Diploid chromosome complements obtained from 2 individual eels. 
The one shown at the top shows a more severe effect of the eolehieine 
treatment than that shown at the bottom, In each karyotype, 7 pairs 
of metaeentries including 1 heteromorphie pair (extreme right) are 
arranged on the top row. 3 pairs of subterminals are arranged on the 
middle row, and 10 pairs of aeroeentries on the 2 bottom rows. 
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