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ABSTRACT: During the 1979 Sargasso Sea Expedition, 423 larvae of Anguilla anguilla and 5 larvae 
of A. rostrata were  caught  on three Atlantic transects and  two cruises in the Sargasso Sea. Results of 
the identif icat ion of the larvae by  myomere  counts, and  limits of the occurrence of I- and  II-group 
larvae are presented.  Four s tandard f ishing depths  are compared. A range  shal lower than  25 m was 
found to be  the optimal f ishing dep th  by  n ight  for bo th  larval length  groups. The geographic  
distr ibution of length  group I was observed in central  and  eastern North Atlantic. Avai lable  data 
indicate  a migra t ion of these larvae in a nor th  easterly direction. Length measurements  of the II- 
group larvae t aken  from catches on the European  cont inental  slope dur ing the same expedit ion 
support  this assumption.  

I N T R O D U C T I O N  

S i n c e  S c h m i d t  (1925) p u b l i s h e d  h i s  c l a s s i c a l  s t u d y  o n  t h e  l i fe  h i s t o r y  of t h e  eel ,  t h e  

f a t e  of t h e  l a r v a l  s t a g e s  d u r i n g  t h e i r  A t l a n t i c  p h a s e  a n d  o t h e r  p r o b l e m s  h a v e  r e m a i n e d  a 

m a t t e r  of d e b a t e .  E s p e c i a l l y  t h e  l o n g  d i s t a n c e  m i g r a t i o n  of t h e  l a r v a e  h a s  b e e n  d i s c u s s e d  

b y  m a n y  a u t h o r s  (Schmid t ,  1924; T a n i n g ,  1938; H a r d e n  J o n e s ,  1968; V l a d y k o v  & M a r c h ,  

1975; K l e c k n e r  & M c C l e a v e ,  1980).  T h i s  p a p e r  p r e s e n t s  o b s e r v a t i o n s  o n  t h e  I- a n d  II- 

g r o u p  ee l  l a r v a e  c a u g h t  d u r i n g  t h e  1979 S a r g a s s o  S e a  E x p e d i t i o n .  In  a d d i t i o n ,  a n  

a t t e m p t  is m a d e  to i n v e s t i g a t e  t h e  o c c u r r e n c e  of l a r v a e  i n  d i f f e r e n t  f i s h i n g  d e p t h s  as  w e l l  

as  t h e i r  g e o g r a p h i c a l  d i s t r i b u t i o n  a n d  m i g r a t i o n .  

M A T E R I A L S  A N D  M E T H O D S  

D u r i n g  t h e  S a r g a s s o  S e a  E x p e d i t i o n  f rom F e b r u a r y  12 to M a y  9 1979 w i t h  FRV 

" A n t o n  D o h r n "  ( c ru i se  No. 210 /92)  a n d  RV " F r i e d r i c h  H e i n c k e "  (c ru i se  No. 160), 

p l a n k t o n  s a m p l e s  to  b e  u s e d  e s p e c i a l l y  for  t h e  c a p t u r e  of e e l  l a r v a e  w e r e  t a k e n  a t  t h e  

s t a t i o n s  i n d i c a t e d  in  F i g u r e  1. T h e  ee l  l a r v a e  w e r e  c a u g h t  b y  I s a a c  K idds  M i d w a t e r  

T r a w l s :  o n e  IKMT, 6 m 2 o p e n i n g  a n d  0.5 m m  m e s h s i z e ,  w a s  t o w e d  b y  FRV " A n t o n  

D o h r n "  -for 4 5 - 7 0  r a i n  e a c h  h a u l  i n  d e p t h s  f rom 1 6 0 - 2 0  m ( p r e d o m i n a n t l y  o b l i q u e  h a u l s )  

a t  a t o w i n g  s p e e d  of t w o  k n o t s ;  a n o t h e r  IKMT, 2 m 2 o p e n i n g  a n d  0.8 m m  m e s h s i z e ,  w a s  

t o w e d  b y  RV " F r i e d r i c h  H e i n c k e "  i n  s t a n d a r d  f i s h i n g  d e p t h s  of 35, 50, 100 a n d  120 m 

w i r e  (al l  h o r i z o n t a l  h a u l s )  for  60 r a i n  e a c h  h a u l  a t  a t o w i n g  s p e e d  of two  kno t s .  T h e  
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leptocephal i  were preserved in  4 % borax buffered formaldehyde - seawater  solution 
and  stored at room tempera ture  (18-20 °C) in  the dark. They were classified to genera  
us ing  the identif icat ion key of Smith (1979); 423 larvae were ident i f ied as Anguilla 
anguilla (mean myomere  number :  113.9 ----- 1.4), 5 were A. rostrata. 

V e r t i c a l  o c c u r r e n c e  

The vertical occurrence of 130 larvae was studied. These were caught  from 20.00 to 
00.00 h (local time) by 43 horizontal  hauls  at 4 s tandard f ishing depths of 35, 50, 100 and 
120 m wire. As the IKMT was not equ ipped  with an  open ing  closing device, only a rough 
idea of the optimal f ishing depth can be presented.  Samples with h igh number s  of larvae 
taken  by this net  are easily overest imated in  studies dea l ing  with vertical  occurrence. So, 
from stations with several  hauls  at different depths, the relative n u m b e r  of larvae caught  
in  these depths, re la ted to the total catch at each of these stations, was used  to est imate 
the catch per uni t  effort in  each of the four s tandard f ishing depths (Fig. 2). 

H o r i z o n t a l  d i s t r i b u t i o n  

For the geographical  dis t r ibut ion in  length,  the preserved larvae were measured  on 
graph paper: total l ength  with a class interval  of 1 mm below. After 5-month preserva- 
tion, there was an average shr inkage  of 2.9 %. The two length  groups were resolved by 
f inding  the mean  length  of the I-group by graphical  method (Bhattacharya, 1967) and  the 
s tandard deviat ion by the best  fit of the I-group to the Gauss ian  distribution. All other 
lengths are tI-group larvae (Fig. 3). The mean  lengths of the larvae at 17 stations (Fig. 1, 
Table  1) are compared. Because of the low abunda nc e  of larvae some stations were 
pooled to stations groups; differences in mean  lengths  were tested by nonparametr ic  
tests (U test, H test), and  for a l ength  comparison of the II-group larvae, one station of 
another  cruise ("Anton Dohrn" cruise December  1979) was inc luded  in  station group B I. 
The abundance  of larvae was plotted as number  of larvae caught  per  hour towing in  
Figure 1. 

RESULTS AND DISCUSSION 

I d e n t i f i c a t i o n  

The myomere counts of 392 I- and II-group leptocephal i  of Anguilla anguilla 
averaged 113 .9_  1.4 myomeres.  

This is lower than  the mean  myomere n u m b e r  (114.68) of the 0-group larvae 
obta ined  from this expedi t ion (Schoth, 1982) and also lower than the mean  myomere 
n u m b e r  (114.73) found by Kleckner  & McCleave (1980). Differences in m e a n  myomere  
counts are common and  it should, be  kept in mind  that those publ i shed  for larvae of 
A. anguilla range from 115.58 (Jespersen, 1942) to 111.76 (Vladykov & March, 1975). 
They at tr ibuted the extremely low counts to the count ing  technique,  the different 
numbers  of specimens,  var iat ion in  size of specimens,  and differences in  collecting 
localities. The discussion concern ing  the "right" technique  of count ing  is still going on. 
Bo6tius (1980) succeeded in showing differences in the dis t r ibut ion of myomere  counts of 
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Fig. 2. Depth occurrence of the I- and II-group eel larvae from 20.00 h to 00.00 (local time). ZN r h - l :  
Sum of relative numbers of larvae caught per hour towing, Relative numbers are related to the total 
catch at stations with several hauls in different fishing depths. Depths (m): length of the towing wire 

a s c e n d i n g  e lve r s  in  t h r e e  E u r o p e a n  areas .  It s h o u l d  b e  n o t e d  t h a t  m o s t  of t h e  l a rvae ,  by  

far, of t h o s e  coun t s  m e n t i o n e d  h e r e  w e r e  c a u g h t  w e s t  of 5 0 ° W  (Fig. 1) ( see  a l so  Krach t  & 

T e s c h ,  1981). 

F i s h i n g  d e p t h s  

T h e  b e s t  of t h e  4 s t a n d a r d  f i s h i n g  d e p t h s  is a t  35 m w  (b l ack  b a r s  i n  Fig.  2}, b u t  t h e  

o p t i m a l  d e p t h  m a y  b e  i n  e v e n  s h a l l o w e r  w a t e r s .  D u r i n g  t h e  t w o  a n d  a ha l f  m o n t h  cruise ,  

Z . O q  
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Fig. 3. Length-frequency distribution of the I- and II--group eel larvae from the 1979 Sargasso Sea 
Expedition. N = number  of larvae. I-group larvae: L = 46.9 -4- 3,9 ram; N = 340; II-group larvae: 
L = 68.3 __- 7,9 mm; N = 75; Best fit to the gaussian distribution (I-group): Ho:P (X 2 > 25.9) = 0.1 
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t h e r e  w e r e  two  p e r i o d s  of v i s i b l e  fu l l  m o o n .  D e p t h  p r e f e r e n c e s  i n  t h e s e  s h o r t  p e r i o d s  

w e r e  d e e p e r  ( w h i t e  ba r s ,  Fig.  2). 

A n  o p t i m a l  f i s h i n g  d e p t h  a t  n i g h t  of 35 m w  is i n  g o o d  a g r e e m e n t  w i t h  r e s u l t s  of 

S c h m i d t  (1925), w h o  f o u n d  t h e  l a r v a e  d u r i n g  d a r k n e s s  a t  a d e p t h  of 25 m to 50 m or  " a t  

t imes ,  a t  t h e  s u r f a c e  i t se l f " .  D e p t h  p r e f e r e n c e s  of I I - g r o u p  l a r v a e  f o u n d  b y  T e s c h  (1980) 

a t  65 m m a y  b e  e x p l a i n e d  b y  a n o t h e r  n i g h t  f i s h i n g  t i m e  f r o m  s u n s e t  to s u n r i s e  a n d  b y  t h e  

c o m p a r a t i v e l y  l a r g e r  n u m b e r  of m e t a m o r p h o s i n g  s p e c i m e n s  (Tesch ,  pers .  comm.) .  

H o r i z o n t a l  d i s t r i b u t i o n  

O n  t h e  n o r t h e r n  A t l a n t i c  t r a n s e c t ,  t h e  a b u n d a n c e  of I - g r o u p  l a r v a e  i n c r e a s e s  a t  f i rs t  

f r om w e s t  to e a s t  a n d  t h e n  d e c r e a s e s  (T A, T M, B, C, D: Fig. 1). O n  t h e  s o u t h e r n  t r a n s e c t  (E, 

F, G:  Fig.  1), t h e r e  is a s i m i l a r  i n c r e a s e  i n  a b u n d a n c e  f r o m  w e s t  to  eas t .  J u s t  as  t h e r e  is a n  

o v e r l a p  i n  l e n g t h  (Fig. 3), t h e r e  is a l so  a n  o v e r l a p  i n  t h e  g e o g r a p h i c a l  d i s t r i b u t i o n  of 

I- a n d  I I - g r o u p  l a r v a e .  T h e  e a s t e r n m o s t  c a t c h  of I - g r o u p  l a r v a e  w a s  a t  31°30 'W,  t h e  

w e s t e r n m o s t  c a t c h  of I I - g r o u p  l a r v a e  w a s  at  53°W.  

Table 1. Mean  leng th  differences in t ime and  place of the I- and  II-group eel larvae f romthe  1979 
Sargasso Sea Expedition. The letters of the stations correspond with those given in Fig. 1. L = Mean  
length  (mm), s.d. = s tandard deviation, N = number  of larvae; mean  length  differences indicated 

by a trace are significant (P < 0.01) 

Station Mean  leng th  difference (nun) L 4- s.d. N 

A ~ 45.7 4- 2.6 
B / 46.4 + 2.2 
C 6.8 46.8 4- 5.2 
D 52.5 4- 4.5 
E ~ 48.1 -- 3.2 
F / 5.7 46.9 4- 3.9 
G 53.8 4- 3.5 
H 3 45.7 4- 2.9 
I ] 2.6 48.3 ± 2.4 
K ~ 41.2 ± 1.7 
L j 1.9 43.1 4- 1.7 
M "1 39.1 ÷ 1.5 
N J 5.8 -- 44.9 4- 2.0 
T M } 45.5 4- 2.5 
TA . 2.7 48.2 4- 2.2 
GI "1 70.0 + 5.6 
BI ~ 5 .8  -- 75 .8  4- 5.7 

25 
71 
16 
11 
12 
22 
29 
14 
21 
16 
17 
15 
11 
37 
26 
43 
26 

L a r v a e  c a u g h t  a t  t h e  s a m e  g e o g r a p h i c a l  p o s i t i o n  a f t e r  a n  i n t e r v a l  of o n e  m o n t h  s h o w  

a d i f f e r e n c e  i n  m e a n  l e n g t h  of 2.7 m m  (see  S t a t i o n s  TM, T A i n  Fig.  1 a n d  T a b l e  1). B e c a u s e  

of t h i s  l e n g t h  d i f f e r e n c e  i n  t ime ,  o n l y  t h o s e  I - g r o u p  s t a t i o n s  w i t h  t i m e  d i f f e r e n c e s  s m a l l e r  

t h a n  6 d a y s  c o m p a r e d  to g a i n  a c o m p a r i s o n  of m e a n  l e n g t h  in  p l a c e  ( T a b l e  1). T h e  m e a n  
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l e n g t h  of t h e  I - g r o u p  l a r v a e  i n c r e a s e s  f rom s o u t h  to n o r t h  a n d ,  e x c l u d i n g  s t a t i o n - g r o u p  F, 

in  a w e s t - e a s t  d i r e c t i o n .  F r o m  s o u t h  to n o r t h  t h e r e  is a n  a v e r a g e  l e n g t h  i n c r e a s e  of 1.1 

m m / 1 0 0  n a u t i c a l  m i l e s  ( s t a t i on  g r o u p s  HI, KL, MN) .  O n  t h e  w e s t - e a s t  t r a n s e c t s  t h e  m e a n  

l e n g t h  i n c r e a s e  is 0.6 r a m / 1 0 0  n m  ( s t a t ions  A B C D ,  EFG).  A c o m p a r i s o n  of m e a n  l e n g t h s  

of t h e  s t a t i o n  g r o u p s  n e a r  t h e  E u r o p e a n  c o n t i n e n t a l  s l o p e  (GI, BI, s e e  T a b l e  1 a n d  Fig.  1) 

s h o w  t h a t  t h e  I I -g roup  l a r v a e  n e a r  G i b r a l t a r  {GI) a r e  s i g n i f i c a n t l y  s m a l l e r  (5.7 r am)  t h a n  

t h o s e  c a u g h t  i n  t h e  B ay  of B i s c a y  (BI). 

T h e  o c c u r r e n c e ,  i n  t h e  B a y  of Biscay,  of l o n g e r  I I - g r o u p  l a r v a e  t h a n  t h o s e  c a u g h t  

n e a r  G i b r a l t a r  d o e s  n o t  c o n f i r m  S c h m i d t ' s  (1909) a s s u m p t i o n  t h a t  l a r v a e  f r o m  n o r t h e r n  

a r e a s  a r e  s m a l l e r  t h a n  t h o s e  f rom s o u t h e r n  a r e a s .  Bu t  in  e a r l i e r  l a r v a e  c o l l e c t i o n s  a 

l e n g t h  d i f f e r e n c e  s i m i l a r  to  t h a t  i n  t h e  c a t c h e s  of 1979 c a n  b e  f o u n d :  t h e  l e n g t h  of l a r v a e  

c a u g h t  b y  R V  " T h o r "  i n  F e b r u a r y  1922 n e a r  G i b r a l t a r  w a s  r e p o r t e d  to  b e  6 6 - 6 7  m m  

( S c h m i d t ,  1925); l a r v a e  f o u n d  b y  T e s c h  (1980) i n  t h e  Bay  of B i s c a y  w e r e  a b o u t  70 m m  i n  

m e a n  l e n g t h .  A s i m i l a r  i n c r e a s e  i n  l e n g t h  of t h e  I - g r o u p  l a r v a e  f r o m  s o u t h  to n o r t h  a n d  

f r o m  w e s t  to ea s t  i n d i c a t e s  a m i g r a t i o n  in  a n o r t h - e a s t e r l y  d i r e c t i o n .  T h i s  c o n f i r m s  t h e  

r e s u l t s  of S c h m i d t  (1924). It is  n o t  i n  a g r e e m e n t  w i t h  t h e  h y p o t h e t i c a l  dr i f t  c h a r t s  of 

H a r d e n  J o n e s  (1968) a n d  t h e  a s s u m p t i o n  of t h e  d i s t r i b u t i o n  of t h e  I - g r o u p  l a r v a e  of 

A. anguilla b y  t h e  G u l f  S t r e a m .  T h e  g e o g r a p h i c  d i s t r i b u t i o n  in  l e n g t h  of t h e  I I -g roup  

l a r v a e  n e a r  t h e  E u r o p e a n  c o n t i n e n t a l  s l o p e  d o e s  n o t  c o r r e s p o n d  e i t h e r  w i t h  a t r a n s p o r t  of 

t h e  l a r v a e  b y  t h e  N o r t h  A t l a n t i c  c u r r e n t  v i a  t h e  P o r t u g a l  C u r r e n t  to  G i b r a l t a r .  O t h e r  

t r a n s p o r t  m e c h a n i s m s  or  a c t i v e  m o v e m e n t  to  t h e  n o r t h e a s t  w o u l d  c o r r e s p o n d  b e t t e r  w i t h  

t h e  g e o g r a p h i c a l  l e n g t h  d i s t r i b u t i o n  of t h e  I- a n d  I I -g roup  l a r v a e  of A. anguilla a n d  

s h o u l d  b e  t a k e n  in to  c o n s i d e r a t i o n .  
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