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ABSTRACT: The background  and  aims of the  Sargasso Sea Expedit ion for exploring the reproduc- 
t ion of the eel (Anguilla spp.) in the North Atlantic are described. The ships used for the  
invest igat ions in the  Sargasso Sea and  dur ing  transects across the  North Atlantic were F. R. V. 
"Anton Dohrn" and  R. V. "Friedrich He incke ' ,  provided by the Federal  Republic of Germany.  Their  
technical  and scientific equ ipment  and  thei r  staffs are described. The courses of the cruises are 
mapped  and  the geographical  positions of the invest igations as well  as the different instruments  
employed are tabula ted  as a source of basic  data for more special ized papers  pub l i shed  in this issue 
or elsewhere.  Reference is also given to re levant  papers  which  have b e e n  publ i shed  elsewhere.  
Important  but  unpub l i shed  prel iminary results  are mentioned.  Suggest ions for future research 
needs  are made. 

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

T h e  1979 S a r g a s s o  S e a  E e l  E x p e d i t i o n  w a s  i n i t i a t e d  b y  a r e s o l u t i o n  of t h e  Ee l  

S y m p o s i u m  1976 i n  H e l s i n k i  a n d  o r g a n i z e d  b y  t h e  I n t e r n a t i o n a l  C o u n c i l  for t h e  E x p l o r a -  

t i o n  of t h e  S e a  (ICES) a n d  t h e  E u r o p e a n  I n l a n d  F i s h e r y  A d v i s o r y  C o m m i s s i o n  (EIFAC) of 

t h e  FAO.  A p l a n n i n g  g r o u p  w a s  e s t a b l i s h e d  b y  t h e  ICES to o r g a n i z e  a n  i n t e r n a t i o n a l  

m u l t i s h i p  e x p e d i t i o n ,  b u t  i t  p r o v e d  i m p o s s i b l e  for  d i f f e r e n t  c o u n t r i e s  to c o n t r i b u t e  

s h i p p i n g  t i m e  a t  a p p r o p r i a t e  da t e s .  For  t h i s  r e a s o n ,  t h e  i n t e r n a t i o n a l  p r o j e c t  w a s  sp l i t  

i n to  a s e r i e s  of n a t i o n a l  c r u i s e s  to t h e  S a r g a s s o  Sea .  

T h e  first  e x p e d i t i o n  o n  a n a t i o n a l  b a s i s  w a s  u n d e r t a k e n  i n  s p r i n g  1979 b y  two  s h i p s  

of t h e  F e d e r a l  R e p u b l i c  of G e r m a n y .  O n e ,  t h e  F. R. V. " A n t o n  D o h r n ' ,  w a s  s p o n s o r e d  b y  

t h e  D W K  ( G e r m a n  S c i e n t i f i c  C o m m i s s i o n  for  t h e  E x p l o r a t i o n  of t h e  Sea) ;  t h e  o the r ,  R. V. 

" F r i e d r i c h  H e i n c k e " ,  is  a t t a c h e d  to t h e  B i o l o g i s c h e  A n s t a l t  H e l g o l a n d  w h i c h  o r g a n i z e d  

t h e  e x p e d i t i o n .  

S C I E N T I F I C  B A C K G R O U N D  A N D  M A J O R  O B J E C T I V E S  

T h e  c l a s s i c a l  w o r k  b y  J. S c h m i d t  (1924) i n  t h e  e a r l y  1900 ' s  o n  t h e  l i fe  h i s t o r y  of 

E u r o p e a n  a n d  A m e r i c a n  ee l s  (Anguilla anguilla a n d  A. rostrata) p r o d u c e d  i n d i r e c t  

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

s p a w n i n g  a r e a  for  t h e  A m e r i c a n  ee l  w a s  to t h e  s o u t h w e s t .  T h e s e  s p a w n i n g  a r e a s  w e r e  

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

to dr i f t  w i t h  m a j o r  N o r t h  A t l a n t i c  c u r r e n t  s y s t e m s  to r e p o p u l a t e  E u r o p e a n  a n d  A m e r i c a n  

w a t e r s .  
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Spawning  or ma tu r ing  eels have not been  caught in  the Sargasso Sea or anywhere  
off the continents.  The spawning  area of the European eel has b e e n  roughly def ined on 
the basis of small  larvae, bu t  no similar collections are avai lable  for the Amer ican  eel. 
Natural ly  spawned eel eggs are unknown,  as are migrat ion routes, spawning  conditions, 
behaviour  and spawning  t imes of the adults. The same is true for movements ,  species 
separation, feeding and  growth of the larvae. 

It is obvious that one or two cruises could not resolve all these questions. The 
invest igat ions of the two German  research vessels, therefore, were in  the aid of recon- 
naissance.  The major objective was to study the problems of sampl ing  techniques  and  
egg and larval ident i f icat ion a s  r ecommended  by the ICES p l a n n i n g  group. Other 
important  samplings  and  measurements  could be performed as well, such as oceano- 
graphic studies in the Sargasso Sea at that t ime of the year, the p lank ton  env i ronment  
and exper imental  invest igat ions  of the movement  of adult  (hormone-treated) eels. In 
addition, the collections with different equ ipment  presented  an opportuni ty  to study 
other groups of an imals  and  plants  for various purposes. 

TECHNICAL AND SCIENTIFIC EQUIPMENT 

F i s h e r y  R e s e a r c h  V e s s e l  " A n t o n  D o h r n "  

Type: Stern trawler; length:  74 m; displacement  (cwl): 2,283 t; power: 1,680 kw. 
Scientific ins t ruments  used dur ing  the cruise: Mult isonde;  Hydrocast; Expendable  

Bathythermograph (XBT); Midwater  trawl, 1,600 meshes circumference (MT 1,600); 
Isaacs Kidd Midwater  Trawl (IKMT), open ing  6 m 2, meshsize 500 ~m with t ime-depth  
recorder; Mult iple O p e n i n g  and Closing Net and Envi ronmenta l  Factor Sens ing  System 
(MOCNESS), open ing  1 m 2, meshsize 350 ~m; Mult iple  Closing Net  (MCN) open ing  

0.25 m 2, meshsize 350 ~m; Neuston Net 335 ~m. 

R e s e a r c h  V e s s e l  " F r i e d r i c h  H e i n c k e "  

Type: Stern trawler; l ength  38 m; displacement  (cwl): 466 t; power: 676 kw. 
Scientific ins t ruments  used dur ing  the cruise: Hydrocast; Niskin  bottles for p lank ton  

collections; Expendable  Bathythermograph (XBT); Midwater  trawl, 650 meshes circum- 
ference (MT 650); Isaacs Kidd Midwater  Trawl (IKMT), open ing  2 m 2, meshsize 850 ~m 
with t ime depth recorder and  pinger;  Mult iple  Closing Net (MCN), open ing  0.25 m 2, 
meshsize 100 ~m; Apste in  net  55 ~m; Neuston net  335 ~m; Ultrasonic receiver  for 

t racking eels and for depth recording of gear. 

S c i e n t i f i c  staff 

F. R. V. " 'Anton Dohrn '"  

Scientist in  charge: Dr. F.-W. Tesch (19/III - 9/V), Biologische Anstal t  Helgoland,  

Hamburg  (BAH). 
Oceanography:  G. Wegner  (19/III - 9/V), Deutsche Wissenschaft l iche Kommission 

fiir Meeresforschung, Hamburg;  P. W6ckel, Deutsches Hydrographisches Institut, Ham- 

burg. 
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Sys t ema t i c s  a n d  sor t ing  of A n g u i l l i f o r m e s  l a rvae :  Dr. J. Bo&tius (19/III - 17/IV), 

D a n m a r k  F i sker i -  og  H a v u n d e r s o g e l s e r ,  C h a r l o t t e n l u n d ;  Dr. A. C o m p a r i n i  (19/III - 17/ 

IV; i d e n t i f i c a t i o n  of spec i e s  b y  e l ec t rophores i s ) ,  Ist i tuto di B io log i a  A n i m a l e ,  U n i v e r s i t a  

d e g l i  S tud i  di Padua ;  Dr. G. Pe te r s  (19/III - 17/IV), Inst i tu t  fiir H y d r o b i o l o g i e  u n d  
F i s che re iw i s senscha f t ,  Un ive r s i t h t  H a m b u r g ;  M. Scho th  (19/III - 9/V), BAH;  Dr. D. G. 

Smi th  (19/III - 17/IV), M a r i n e  B i o m e d i c a l  Inst i tute ,  U n i v e r s i t y  of Texas ,  Ga lves ton .  
P r e d a t i o n  of f i shes  on l e p t o c e p h a l i :  S. A p p e l b a u m  (19/III - 9/V), BAH. 

S y s t e m a t i c s  of f ish l a rvae  f rom n e u s t o n  a n d  o p e n i n g  and  c los ing  nets:  Dr. H. C. J o h n  

(19/III - 9/V), BAH. 
Sys t ema t i c s  of a d o l e s c e n t  to adu l t  f ishes:  Dr. E. B e r t e l s e n  (18/IV - 9/V), Z o o l o g i s k  

M u s e u m ,  C o p e n h a g e n ;  Dr. R. H. G ibbs  (19/III - 17/IV), D e p a r t m e n t  of V e r t e b r a t e  
Zoology ,  N a t i o n a l  M u s e u m  of N a t u r a l  History,  W a s h i n g t o n ,  D. C.; Dr. P. A. H u l l e y  

(18/IV - 9/V), Sou th  Af r i can  M u s e u m ,  C a p e t o w n ;  Dr. C. Karrer  (19/III - 9/V), 

Z o o l o g i s c h e s  Insti tut ,  Universit~it  H a m b u r g ;  Dr. G. Krefft  (18/IV - 9/V), Inst i tut  fiir 

See f i sche re i ,  H a m b u r g  (ISF); Dr. J. N i e l s e n  ( 1 8 / I V -  9/V), Z o o l o g i s k  M u s e u m ,  C o p e n h a -  

gen ;  Dr. A. Post  (18/IV - 9/V), ISF. 

Sys t ema t i c s  of A m p h i p o d s :  Dr. H. G. A n d r e s  (19/III - 9/V), BAH. 
F u n g i  of t he  s e a w a t e r  a n d  of t he  S a r g a s s u m  a lgae :  Dr. A. U l k e n  (19/III - 17/IV), 

Inst i tu t  fLir M e e r e s f o r s c h u n g ,  B r e m e r h a v e n .  
T e c h n i c a l  Ass i s t ance :  J. G o m o n  (19/III - 9/V), D e p a r t m e n t  of V e r t e b r a t e  Zoology ,  

N a t i o n a l  M u s e u m  of Na tu r a l  His tory,  W a s h i n g t o n ,  D. C.; T. M i n d e  (19/III - 17/IV) BAH; 

F. U l l a h  (18/IV - 9/V), ISF; U. V i e b a c h  (18/IV - 9/V), ISF. 

R. V. "'Friedrich Heincke'" 

Scien t i s t  in  c h a r g e :  Dr. F.-W. T e s c h  (12/II - 15/III), BAH;  Prof. Dr. D. S c h n a c k  (16/III 

- 28/III), Ins t i tu t  fLir H y d r o b i o l o g i e  u n d  F i s che re iw i s senscha f t ,  Univers i t f i t  H a m b u r g ;  Dr. 

K.-H. M o e b u s  (29/III - 26/IV), BAH. 
P l a n k t o n  inves t i ga t i ons :  R. Bb t tge r  (29/III - 18/IV), BAH;  Dr. S. M u z a v o r  (29/III - 

9/IV), Ins t i tu to  Un ive r s i t a r i o  dos Acores ,  Ponta  D e l g a d a .  
Sys t ema t i c s  a n d  sor t ing  of A n g u i l l i f o r m e s  l a rvae ,  t r a c k i n g  of adu l t  eels :  R. Kracht  

(12/II - 26/IV),  BAH.  
T e c h n i c a l  Ass i s t ance :  K.-L. L a n g e  (21/II - 15/III), BAH. 

CRUISE REPORT 

In o rde r  to p e r f o r m  the  Sa rgas so  S e a  p rog ram,  F. R. V. " A n i o n  D o h r n "  lef t  B e r m u d a  
on A p r i l  9 at t he  b e g i n n i n g  of the  s e c o n d  par t  of c ru ise  No. 210/92.  D u r i n g  the  first par t  of 

its c ru ise  t h e  sh ip  h a d  b e e n  e n g a g e d  in  h e r r i n g  i n v e s t i g a t i o n s  in  t h e  N. W. At lant ic .  T h e  
s e c o n d  par t  w a s  d i v i d e d  into  two  sect ions .  T h e  first  b e g a n  a n d  e n d e d  at B e r m u d a  and  

i n c l u d e d  7 N o r t h - S o u t h  and  one  E a s t - W e s t  t r ansec t s  t h r o u g h  the  p r e s u m e d  s p a w n i n g  

a r e a  of Anguilla anguilla (Fig. 2). T h e  s e c o n d  sec t ion  c rossed  the  ea s t e rn  par t  of t he  ee l  
s p a w n i n g  a r e a  o n c e  a g a i n  a n d  t h e n  the  Nor th  A t l an t i c  in  t he  d i r ec t i on  of t he  Bay of 

Biscay  (Fig. 1). 

O u r  o r i g i n a l  i n t e n t i o n  w a s  to pass  w e l l  to t he  no r th  of t he  Azores ,  so as to i n c l u d e  the  
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I 25795t 6 6 s 7 1 7 1 7 0  ....  539 s55549 5604599 63s62924 v ANTON DOHRN l 

5609 March 19 th to Apri l  23 rd 1979 

_ _ _  RV FRIEDRICH HEINCKE 
March 7 th to March 16 th 1979 

9 
- - - - R V  FRIEDRICH HEINCKE 

March 18 th to March 28 th 1979 

. . . .  65" ' I ' 6 ~  . . . .  515 ° , I I 

Fig. 2. Network of stations and  routes of P. R. V. "Anton Dohrn" and  R. V. "Friedrich Heincke"  in 
the Sargasso Sea. The numbered  b lack  circies indicate each fifth stat ion dur ing the cruise of F. R. V. 
"Anton Dohrn"~ the  whi te  and b lack  tr iangles selected stations and  the  arrows the course of R. V. 

"Friedrich Heinckes"  to and  from Bermuda to the sample stations 

t20 

" N o r t h  A t l a n t i c  dr i f t" .  But  b e c a u s e  of a n  a c c i d e n t  to a c r e w  m e m b e r  t h e  sh ip  h a d  to ca l l  

a t  t h e  s o u t h e r n  A z o r e s  I s l a n d  St. M i g u e l .  T h e  t r a n s e c t  t h e r e f o r e  c o v e r e d  t h e  r e g i o n  s o u t h  

of t h e  " N o r t h  A t l a n t i c  dr i f t " ,  b u t  a s t r e t c h  of 400  m i l e s  c o u l d  no t  b e  i n v e s t i g a t e d  b e c a u s e  

p e r m i s s i o n  h a d  n o t  b e e n  o b t a i n e d  for  t h e  200 m i l e  l i m i t  of t h e  Azores .  

T h e  w e a t h e r  c o n d i t i o n s  w e r e  g e n e r a l l y  g o o d  e x c e p t  for  two  to t h r e e  d a y s  in  t h e  

S a r g a s s o  S e a  a r ea .  A f e w  h a u l s  h a d  to b e  c a n c e l l e d ,  w h i c h  h a d  o n l y  a s l i g h t  e f fec t  o n  t h e  

c o n t i n u i t y  of I K M T  t r a n s e c t s  in  t h e  n o r t h e r n  c e n t r a l  S a r g a s s o  S e a  n e a r  B e r m u d a .  T h e  

g e o g r a p h i c  p o s i t i o n s  of t h e  s a m p l i n g  s t a t i o n s  w i t h  e q u i p m e n t  u s e d  is p r e s e n t e d  in  

T a b l e  1. XBT S t a t i o n s  w h i c h  t o o k  p l a c e  a t  l e a s t  e v e r y  two  h o u r s  a r e  no t  i n c l u d e d .  

T h e  t w o  t r a n s e c t s  m a d e  b y  R. V. " F r i e d r i c h  H e i n c k e "  ac ros s  t h e  N o r t h  A t l a n t i c  a r e  

s h o w n  in  F i g u r e  1, a n d  t h e  n e t w o r k  of s t a t i o n s  i n  t h e  S a r g a s s o  Sea  i n  F i g u r e  2. T h e  c ru i se  

w a s  d i v i d e d  i n to  s e v e n  p h a s e s  w i t h  d i f f e r e n t  c o m p o s i t i o n s  of t h e  s c i e n t i f i c  s taff  i n  e a c h .  

D u r i n g  t h e  w h o l e  c r u i s e  b e y o n d  t h e  c o n t i n e n t a l  she l f ,  ee l  l a r v a e  w e r e  s a m p l e d  w i t h  t h e  

I saacs  K i d d  M i d w a t e r  Trawl ,  a n d  b a c t e r i o p h a g e s  w i t h  a m i c r o b i o l o g i c a l  bo t t l e ;  h y d r o -  

cas t s  a n d  X B T  m e a s u r e m e n t s  w e r e  m a d e .  
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T a b l e  l a .  S t a t i o n  l is t  of F . R . V .  " A n t o n  D o h r n "  C r u i s e  No.  210 /92 ,  P a r t  2 ( S a r g a s s o  Sea )  

Station Date Time Lati- Longi- Multi- Neu-  IKMT MOC- MCN Mid- Sargas- 
No. 1979 GTM rude tude sonde ston (haul NESS wate r  sum 

(day/ -- 5h (°N) (°W) No. /m (haul t rawl collec- 
month) (local depth) No.) (m tion 

time) depth) 

5507  20 /3  00 .00  31°57 ' 64o16 , 1 1 

5511  20 /3  09 .00  30024 , 63°05 ' 1 

5 5 1 2  20 /3  10 .30  30°12 ' 62°55 , 1 

5513  20 /3  12 .30  29°37 ' 62°35 , 1 
5519  21 /3  01 .30  28006 ' 62o18 , 1 1 

5 5 2 2  21 /3  08 .45  27004 , 62°14 ' 2 

5 5 2 6  21 /3  16 .00  25°48  ' 62°10 , 1 1 1 
5527  21 /3  21 .00  25037 , 61o56 , 2 1/  70  

5534  22 /3  09 .00  23025 , 62010 , 1 1 2 

5 5 3 8  22 /3  19.55 22021 , 61°42 , 1 2 2 / 1 3 0  3 

5543  23 /3  08 .55  23o13 , 60°28 ' 1 
5 5 5 0  23 /3  18 .50  24042 , 60°30  , 1 2 3 /  43  4 

5 5 5 6  24 /3  08 .00  25o53 , 60°30 ' 1 1 5 

5 5 5 8  24 /3  15.35 26°16 , 60030 , 1 
5 5 6 0  24 /3  18.17 26035 , 60030 , 1 1 

5561  24 /3  21 .23  26o42 , 60°30 ' 1 
5562  24 /3  22 .52  26051 ' 60o30 ' 1 4 / 1 0 5  

5565  25 /3  04 .00  27°32 ' 60029 , 1 
5 5 6 9  25 /3  09 .00  28o21 , 60031 , 1 1 

5572  25 /3  15.30 29016 , 60°03 ' 1 
5576  25 /3  20 .00  29053 , 59045 , 1 1 5 / 1 0 0  

5 5 8 2  26/3  08 .30  28021 , 59o59 ' 1 1 

5 5 8 8  26/3  17 .30  27002 ' 58058 ' 1 3 6 / 1 0 0  6 
5594  27/3  08 .00  25045 ' 59000 , 1 3 7 

5 5 9 6  27/3  18 .00  25032 ' 58059 ' 1 2 7 / 1 4 8  8 

5600  28 /3  08 .00  24009 ' 59000 ' 1 1 9 

5602  28 /3  15.42 23°46 ' 58059 , 1 
5603  28 /3  18 .30  23037 ' 58059 ' 1 2 8 /  88  

5605  28 /3  23 .00  23o15 , 58059 , 1 

5610  29 /3  08 .00  21050 , 58010 ' 2 

5614  29 /3  17.15 20045 ' 58°10  , 1 

5615  29 /3  22 .00  19°51 ' 58010 , 1 
5 6 1 9  30 /3  08 .00  21003 , 57054 ' 1 

5623  30 /3  18.04 22012 , 57°35 ' 

5627  31 /3  0 3 . 5 5  23016 ' 57021 ' 

5 6 2 8  31 /3  08 .35  23°31 ' 57°20  ' 1 

5632  31 /3  17.25 24°23 ' 57°20  ' 1 
5638  01/4  08 .00  26007 , 57°22 ' 1 

5641  01 /4  14 .40  26°44 ' 57020 ' 

5643  01 /4  17 .30  27°01 ' 57°20 ' 1 
5 6 4 8  02 /4  08 .00  28°44 ' 57020 , 1 

5652  02/4  16 .00  28°31 ' 56°00  ' 

5653  02 /4  18.05 28031 , 55°30  ' 1 

5661  03 /4  08 .00  26°23 ' 55°31 ' 1 
5666  03/4  17 .10  25012 , 55031 , 1 

5 6 7 0  04/4  08 .00  25010 , 57°00  ' 1 

5674  04 /4  16 .30  25°09  ' 58°07 ' 1 

1 
1 

600  
1 80 

1 
1 
1 1 
1 150 
1 1 

1 600  

150 

1 
1 

1 600  
1 1200  1 

1 100 

1 
1200  

1 

2 9 / 1 3 0  1 1 

1 1 

10/  90 

2 1 1 / 1 5 0  1 
2 1 2 / 1 5 0  1 

1 1800  

2 1 3 / 1 8 5  2 1 

3 1 4 / 1 0 0  100 

2 15 /190  1 

1 600  

2 1 6 / 1 0 0  10 2 

1 1 

2 1 

17 /  75  
2 1 8 / 1 8 5  1 1 

4 19/  90 11 1 800  

2 2 0 / 2 0 5  1 1 
3 2 1 / 1 0 0  12 1200  
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Station Date Time Lati- Longi- 
No. 1979 GTM tude tnde 

(day/ -- 5h (°N} (°W} 
month) (local 

time} 

Multi-  Neu-  
sonde ston 

IKMT MOC- 
(haul NESS 

No./m (haul 
depth) No.) 

MCN Mid- 
water 
trawl 

(m 
depth} 

Sargas- 
sum 

collec- 
tion 

5679 05/4 08.00 25009 , 59056 , 1 
5684 05/4 18.00 25011 , 61°19 ' 1 
5688 06/4 08.42 25038 ' 62015 ' 2 
5689 06/4 18.28 25038 ' 62o13 ' 
5695 07/4 08.00 25°47 ' 64012 , 1 
5698 07/4 18.35 25o13 ' 64°00 ' 1 
5702 08/4 03.55 23°55 ' 63o38 , 
5703 08/4 08.10 23°42 ' 63o58 , 1 
5709 08/4 18.37 22°27 ' 64°51 , 1 
5715 09/4 08.00 24°15 ' 65035 , 1 
5717 09/4 16.55 24°33 , 65034 , 
5720 10/4 04.00 24°41 , 66020 , 
5721 10/4 08.20 24046 , 66o37 ' 1 
5722 10/4 12.00 24042 , 66%5'  
5724 10/4 16.00 25060 , 67°33 , 
5725 10/4 19.55 25°02 ' 67o38 , 1 
5731 11/4 08.00 25°15 , 69°43 ' 1 
5736 11/4 19.00 25°13 ' 68o26 , 
5738 12/4 01.45 25°08 ' 67°39 , 
5738 12/4 12.50 25°08 ' 67o39 , 1 
5738 12/4 18.20 25o08 , 67039 , 

5743 13/4 08.00 25°26 , 66°10 , 1 
5746 13/4 18.45 26°12 , 66011 , 1 
5750 14/4 08.00 27°46 , 66o09 ' 1 
5756 14/4 18.45 29o09 , 66o10 ' 1 
5760 15/4 04.05 30027 , 66008 , 
5761 15/4 08.17 30035 , 65059 , 1 
5764 15/4 19.30 31000 , 65022 , 1 

2 22/150 
2 23/  88 13 1 
2 2 4 / i 7 5  14 
2 25/  90 15 1 
2 26/  20 16 1 
2 27/110 1 
1 
2 28/195 1 
2 29/135 1 
2 30/180 17 1 
2 31/  90 18 1 

2 32/200 1 

1800 

1800 

1800 
1800 

2 33/  85 1 
2 34/200 1 
1 
2 35/  90 19 1800 
1 36/160 20 1 1800 
1 37/  90 21/22 1 
2 38/160 23 
2 39/  85 24 1 
2 40/200 1 
2 41/  85 1 
1 1800 
2 42/375 25 1 1800 

T h e  p h a s e s  of  t h e  c r u i s e  a r e  l i s t e d  b e l o w ,  t o g e t h e r  w i t h  t h e  s p e c i a l  i n v e s t i g a t i o n s :  

(1) C u x h a v e n  - P o n t a  D e l g a d a  ( A z o r e s )  1 2 / I I  - 20 / I I ,  (2) P o n t a  D e l g a d a  - B e r m u d a  2 3 / I I  - 

5 / I I I ,  (3) B e r m u d a  - B e r m u d a  7 / I I I  - 16 / I I I  ( t r a c k i n g  of  h o r m o n  t r e a t e d  e e l s ,  s a m p l i n g  fo r  

a d u l t  e e l s  b y  m i d w a t e r  t r a w l ) ,  (4) B e r m u d a  - B e r m u d a  18 / I I I  - 2 8 / I I I  ( p l a n k t o n  a n d  

n e u s t o n  i n v e s t i g a t i o n s ) ,  (5) B e r m u d a  - P o n t a  D e l g a d a  3 1 / I I I  - 9 / I V  ( p l a n k t o n  a n d  

n e u s t o n  i n v e s t i g a t i o n s ) ,  (6) P o n t a  D e l g a d a  - P o r t i m a o  ( S o u t h p o r t u g a l ) ,  (7) P o r t i m a o  - 

C u x h a v e n .  

G e o g r a p h i c  p o s i t i o n s  of t h e  d i f f e r e n t  s t a t i o n s  a n d  e q u i p m e n t  u s e d  a r e  s h o w n  i n  

T a b l e  2. O n l y  a f e w  of t h e  p l a n n e d  h a u l s  of t h e  I K M T  d u r i n g  t h e  t r a n s e c t  h a d  to  b e  

c a n c e l l e d  b e c a u s e  of b a d  w e a t h e r .  U n f a v o u r a b l e  w e a t h e r  c o n d i t i o n s  w e r e  e n c o u n t e r e d  

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

p a r t i c u l a r l y  fo r  o p e r a t i o n s  w i t h  t h e  M u l t i p l e  C l o s i n g  N e t .  G e n e r a l l y ,  t h e  w e a t h e r  i n  t h e  

n o r t h e r n  c e n t r a l  S a r g a s s o  S e a  w a s  m o r e  a d v e r s e  t h a n  i n  t h e  s o u t h e r n  p a r t  so  t h a t  t h e  

R. V. " F r i e d r i c h  H e i n c k e " ,  o p e r a t i n g  i n  t h e  n o r t h e r n  a r e a ,  h a d  to  w o r k  u n d e r  m o r e  



2 7 0  F . - W ,  T e s c h  

T a b l e  l b .  S t a t i o n  l i s t  F. R . V .  " A n t o n  D o h r n ' "  C r u i s e  N o .  2 1 0 / 9 2 ,  P a r t  2 ( S a r g a s s o  S e a  - B a y  o f  B i s c a y )  

S ta t ion  Date  1979 Local  G M T  Lat i tude  Long i tude  Multi-  Neu -  IKMT M i d w a t e r  
No.  (day/  t ime  (°N) (%~1) sonde  ston (haul  No. /  t r awl  

month)  rn depth)  (m depth)  

5 7 7 2 "  1 9 / 4  1 3 . 1 5  + 4  h 3 1 ° I  1 '  6 3 ° 3 2  ' 1 1 
5 7 7 3  1 9 / 4  1 9 . 3 0  + 4  h 3 1 ° 1 5  , 63o23  , 1 1 
5 7 7 4  1 9 / 4  2 0 . 3 0  + 4  h 31o01 , 63015  , 1 1 

5 7 7 8  20/4 0 5 . 3 0  + 4  h 29054  ' 6 2 ° 0 8  ' I 1 
5 7 8 0  2 0 / 4  1 4 . 3 0  + 4  h 28041 , 6 0 ° 5 9  ' 1 2 
5 7 8 1  2 0 / 4  2 1 . 0 0  T 4  h 2 8 ° 2 0  , 6 0 ° 3 3  ' 2 4 3 /  5 5  
5 7 8 6  2 1 / 4  0 9 . 0 0  + 4  h 26o46  , 59o02  , 1 1 4 4 / 3 8 0  

5 7 8 8  2 1 / 4  1 4 . 3 0  + 4  h 26011 , 5 8 ° 2 6  , 1 1 
5 7 8 9  2 1 / 4  1 8 . 2 0  + 4  h 26006  , 58026  , 1 2 
5 7 9 0  2 1 / 4  2 0 . 0 3  + 4  h 25052 ' 58012  ' 45/  95 
5795 2 2 / 4  0 9 . 0 0  T 4  h 25°51  ' 55042  ' 1 1 4 6 / 2 0 8  
5 7 9 7  2 2 / 4  1 4 . 3 0  -{-4 h 2 5 ° 4 9  ' 5 4 ° 4 8  ' 1 2 
5 7 9 8  2 2 / 4  2 0 . 0 5  T 4  h 2 5 ° 4 9  ' 54°31  ' 1 4 7 / 1 0 0  
5 8 0 3  2 3 / 4  0 9 . 2 5  + 4  h 27012  ' 52055 , 1 1 4 8 / 2 0 0  
5805 2 3 / 4  1 4 . 1 5  + 4  h 2 7 ° 3 8  ' 52022  ' 1 2 
5 8 0 6  2 3 / 4  1 9 , 0 0  + 4  h 27o49  ' 5 2 ° 1 3  ' 2 4 9 / 1 0 0  
5 8 1 0  2 4 / 4  0 8 , 3 0  + 4  h 29016  , 50o30  , 1 1 50/185 
5 8 1 2  2 4 / 4  1 5 . 0 0  + 4 h 29040  ' 4 9 ° 3 8  ' 1 
5 8 1 3  2 4 / 4  1 7 , 5 0  + 4  h 29041 , 4 9 ° 2 7  ' 1 3 51/  95 
5 8 1 6  25/4 0 9 . 0 0  + 3  h 30022  ' 47025  ' 1 52/245 
5 8 1 7  25/4 1 6 . 0 0  ÷ 3  h 30043 ' 46016  ' 1 2 
5 8 1 8  2 5 / 4  2 0 . 0 0  + 3  h 30043 , 4 6 ° 1 6  ' 1 
5 8 1 9  25/4 2 1 . 0 0  + 3  h 3 0 ° 4 7  ' 46o04  ' 1 
5 8 2 0  25/4 21,55 T 3  h 30048  ' 46002  ' 1 53/  40 
5 8 2 3  2 6 / 4  0 8 . 3 0  + 3  h 31031 , 4 4 ° 0 2  ' 1 1 5 4 / 3 2 4  

5 8 2 5  2 6 / 4  1 5 . 5 0  + 3  h 31°51  ' 42°55 ' 1 3 
5 8 2 6  2 6 / 4  2 0 . 4 5  + 3  h 31055 , 42046  ' 1 

5 8 2 8  26/4 2 1 . 4 6  + 3  h 3 1 " 5 6 '  4 2 ° 4 3  ' 1 54/  50 
5 8 3 1  2 7 / 4  0 8 . 3 0  + 3  h 3 2 ° 4 5  , 40039  ' 1 1 55/235 
5 8 3 3  27/4 1 5 . 0 0  ÷ 3  h 3 2 ° 5 0  ' 3 9 ° 4 9  ' 2 
5 8 3 4  2 7 / 4  1 8 . 1 5  + 3  h 33001 , 3 9 ° 3 4  , 1 1 56/235 
5835 2 7 / 4  2 0 . 3 0  + 3  h 3 3 ° 0 4  ' 39o29  ' 1 
5 8 3 6  27/4 21.34 + 3  h 33004  ' 3 9 ° 2 7  ' 57/  40 
5 8 3 9  2 8 / 4  0 8 . 3 0  + 2 h  3 3 ° 5 2  , 37°11  , 1 1 
5 8 4 2  2 8 / 4  1 6 . 3 0  + 2  h 3 4 ° 2 1  , 3 5 ° 2 2  ' 1 2 
5 8 4 3  2 8 / 4  2 0 . 2 0  + 2  h 34O20'  3 5 ° 2 4  ' 1 
5 8 4 4  2 8 / 4  2 1 . 2 0  + 2  h 3 4 ° 2 1  ' 3 5 ° 2 2  , 1 
5 8 4 7  2 9 / 4  0 8 . 3 0  + 2  h 3 5 ° 0 6  ' 3 3 ° 0 9  , 1 1 5 8 / 2 8 1  
5 8 4 9  2 9 / 4  1 6 . 2 0  + 2  h 35o24 , 32001 , 1 2 
5850 2 9 / 4  2 0 . 0 5  + 2  h 35024  ' 31053  ' 2 59/  35 
5852 3 0 / 4  0 6 . 0 0  + 2  h 35020  ' 30016  , 1 1 
5855 3 0 / 4  1 9 . 0 0  + 2  h 36037 ' 2 8 ° 1 3  ' 1 
5 8 6 1  01/5 1 6 . 0 0  + 1 h 3 8 ° 3 3  ' 2 4 ° 5 0  ' 1 
5 8 6 4  0 2 / 5  0 9 . 3 0  + 1 h 40o48  , 2 3 ° 5 9  ' 1 
5865 02/5 1 1 . 0 0  + 1 h 4 1 ° 0 2  ' 23052  ' 1 
5 8 6 7  0 2 / 5  1 8 . 3 0  -{- 1 h 4 2 ° 0 0  ' 23032  , 1 1 

5 8 6 8  0 2 / 5  1 9 . 1 0  -t- 1 h 4 2 ° 0 5  ' 2 3 ° 3 0  ' 1 
5 8 6 9  02/5 2 0 . 1 5  + 1 h 4 2 ° 0 7  ' 23030  , 1 
5 8 7 0  0 2 / 5  2 1 . 5 6  + 1 h 42008  ' 2 3 ° 2 9  ' 1 6 0 /  4 2  

1 6 5 0  

1 7 0  
2 5 0  

2 0 0 0  

1 8 0 0  

2 0 0 0  

2 0 0 0  
2 5 0  

2 0 0 0  
1 1 0  

2 0 0 0  
195  
3 1 0  

2 0 0 0  
2 0 0  

2 0 0 0  
1 8 5  
3 4 5  

1 3 0 0  
1 7 0  
3 2 0  

2 0 0 0  
3 5 0  

2 0 0 0  

2 0 0 0  
1 9 0 0  

2 0 0  
4 0 0  
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Station Date 1979 Local GMT Latitude Longitude Multi- Neu- IKMT Midwater 
No. (day/ time (°N) (%V) sonde ston (haul No./ trawl 

month) m depth) (m depth) 

5873 03/5 08.30 43%3' 22o45 , 1 1 
5875 03/5 16.00 44%4' 22o16 ' 1 2 
5876 03/5 20.00 44o56 ' 22o00 ' 
5877 03/5 21.00 44%6' 21o57 , 1 
5878 03/5 21.36 44°56 , 21o55 , 1 
5881 04/5 08.30 44058 , 19o18 , 1 1 
5884 04/5 16.45 44o55 , 17o34 , 1 1 
5885 04/5 20.45 44o55 , 17022 , 1 
5886 04/5 21.40 44o56 , 17o18 , 1 
5887 04/5 22.45 44o56 ' 17o17 ' 
5889 05/5 04.30 45000 ' 16o00 ' 1 1 
5890 05/5 08.30 45o14 ' 15025 ' 1 
5893 05/5 16.25 45o51 ' 13o42 ' 1 2 
5894 05/5 20.33 45o54 , 13°30 ' 1 
5895 05/5 21.13 45o53 ' 13o27 ' 1 
5896 05/5 22.17 45o56 , 13o25 , 1 
5898 06/5 08.30 46044 ' 11o11 , 1 1 
5900 06/5 15.00 47O23' 09o54 , 1 
5901 06/5 18.00 47042 ' 09o08 , 1 
5902 06/5 21.03 47045 , 08o58 , i 
5903 06/5 22.15 47o46 , 08°56 , 1 
5904 07/5 02.00 47o58 , 08°16 , 

61/ 45 

62/ 50 

63/ 38 

64/ 40 

65/ 40 

2000 
175 
340 

2000 
205 
350 

2000 
205 
350 

2000 

u n f a v o u r a b l e  c o n d i t i o n s  t h a n  t h e  F. R. V. " A n t o n  D o h r n "  o p e r a t i n g  a t  t h e  s a m e  t i m e  i n  

t h e  s o u t h .  

R E S U L T S  A N D  F U R T H E R  R E S E A R C H  

T h e  r e s u l t s  of t h e  1979 e e l  e x p e d i t i o n ,  i n c l u d e d  i n  t h i s  i s s u e  of t h e  j o u r n a l  " H e l g o -  

l ~ n d e r  M e e r e s u n t e r s u c h u n g e n " ,  a r e  m a i n l y  c o n c e r n e d  w i t h  e e l  r e s e a r c h ;  e a r l i e r  p u b l i -  

c a t i o n s  a n d  m i m e o g r a p h e d  p a p e r s  of t h i s  m a t t e r  a r e  a v a i l a b l e  b y  C o m p a r i n i  (1980a,  b), 

C o m p a r i n i  & R o d i n o  (1980), I{ racht  & T e s c h  (1981), M c C l e a v e  & H a r d e n  J o n e s  (1979), 

S c h o t h  (1981), S t i b a n e  (1981), T e s c h  (1980a,  b, 1982), T e s c h  e t  al.  (1979), W e g n e r  

(1979a).  S c i e n t i f i c  r e s u l t s  in  o t h e r  f i e l d s  h a v e  b e e n  p u b l i s h e d  b y  J o h n  (1982), M o e b u s  

(1980), M o e b u s  & N a t t k e m p e r  (1981), U l k e n  (1980), W e g n e r  (1979b) .  A d d i t i o n a l  m a t e r i a l  

is  c u r r e n t l y  b e i n g  e v a l u a t e d  a n d  wi l l  b e  p u b l i s h e d  i n  t h i s  j o u r n a l  or  e l s e w h e r e .  

P r o m i s i n g  b u t  v e r y  p r e l i m i n a r y  r e s u l t s  w e r e  o b t a i n e d  b y  t r e a t i n g  s i l v e r  e e l s  w i t h  

p i t u i t a r y  e x t r a c t s  o n  b o a r d  a n d  b y  t r a c k i n g  f o u r  of t h e s e  s p e c i m e n s  n o r t h  of a n d  i n  t h e  

c e n t r e  of t h e  s p a w n i n g  a r e a  of A. angui l la .  T h e  s p e c i m e n s  c o u l d  b e  o b s e r v e d  s w i m m i n g  

a t  a m a x i m u m  d e p t h  of 700 m b u t  a l s o  j u s t  b e l o w  t h e  s u r f a c e .  T h r e e  s p e c i m e n s  s h o w e d  a 

m e a n  s w i m m i n g  d i r e c t i o n  of W S W ;  b u t  o n e  of t h e s e  s p e c i m e n s ,  t r a c k e d  i n  t h e  c e n t r a l  

s p a w n i n g  a r e a ,  e x h i b i t e d  a m o r e  r a n d o m  d i r e c t i o n a l  t e n d e n c y .  T e c h n i c a l l y ,  t h e  Sar-  

g a s s o  S e a  a r e a  o f f e r e d  f a v o u r a b l e  c o n d i t i o n s  for t r a c k i n g  w i t h  u l t r a s o n i c  m e t h o d s  

b e c a u s e  t h e  t h e r m o -  a n d  s a l i n o c l i n e s  w e r e  w e a k  a t  t h a t  t i m e  of t h e  y e a r .  



2 7 2  F . - W .  T e s c h  

T a b l e  2. S t a t i o n  l i s t  of R.V. " ' F r i e d r i c h  H e i n c k e "  C r u i s e  No .  I 6 0  

Station Date 1979 
No. (day/month) 

Local 
t ime 

GMT I~titude Longitude ~ ~ ~ ~ ~ ~ ~ ~ ~ ( ° N )  (~) ~ ~ ~ ~ . 

454  

455 
4 5 6  
457  

458  

459  
460  

461 

4 6 2  
4 6 3  

464  

465  
466  

4 6 7  

4 6 8  
469  

4 7 0  

471 
472  

473  

474 
475  

4 7 6  

477  
478  

479  

480  

481  

4 8 2  

483  

484  

485  
4 8 6  

487  

4 8 8  

4 8 9  
49O 

491  

4 9 2  

493  

494  

495  

4 9 6  

497  

15/2 0 7 . 5 0 - 0 8 . 1 5  - - 2 0 '  

15/2 1 0 . 4 0 - 1 1 . 2 0  - - 2 0 '  

16/2  0 8 . 1 5 - 1 4 . 2 0  - - 2 0 '  

16 /2  2 1 . 4 0 - 2 3 . 3 0  - - 2 0 '  

17 /2  0 9 . 0 0 - 0 9 . 4 5  - - 2 0 '  

17/2  20.35-23.55 - - 2 0 '  
18/2  0 9 . 2 5 - 1 0 . 2 5  - - 2 0 '  

18/2  2 1 . 0 0 - 0 0 . 2 5  - - 2 0 '  

19/2  1 0 . 0 0 - 1 1 . 0 0  - - 2 0 '  

19/2 2 1 . 0 0 - 2 3 . 1 5  - - 2 0 '  

20 /2  0 9 . 4 5 - 1 0 . 4 0  - - 2 0 '  
24/2 0 8 . 0 0 - 0 8 . 1 0  +2 h 
24 /2  1 0 . 2 5 - 1 1 . 0 0  + 2  h 
2 4 / 2  1 7 . 0 0 - 1 8 . 3 0  + 2  h 

2 4 / 2  2 1 . 0 0 - 0 0 . 4 5  + 2  h 

25/2 0 8 . 1 5 - 1 1 . 4 0  + 2  h 

25 /2  2 0 . 3 0 - 0 0 . 5 5  + 2 h 
26 /2  0 8 . 1 5 - 1 1 . 1 0  + 2  h 

27 /2  0 8 . 1 5 - 1 0 . 2 5  + 2  h 

2 7 / 2  2 0 . 3 0 - 2 3 . 4 5  + 2  h 

28 /2  0 8 . 1 5 - 1 2 . 0 5  + 3  h 

28 /2  2 0 . 1 5 - 2 3 . 4 5  + 3  h 

01 /3  0 8 . 1 5 - 1 3 . 5 0  + 3  h 

01 /3  2 0 . 1 5 - 2 3 . 3 0  + 3  h 
02 /3  0 8 . 3 0 - 1 1 . 1 5  + 3  h 

02 /3  2 0 . 3 0 - 2 3 . 4 5  + 3 h 

03 /3  0 8 . 3 0 - 0 9 . 1 5  + 3  h 

0 3 / 3  1 8 . 1 5 - 1 9 . 3 5  + 3  h 

03 /3  2 0 . 2 0 - 2 3 . 4 0  + 3 h 

04/3 0 0 . 3 5 - 0 2 . 1 0  + 3  h 

04 /3  0 8 . 3 0 - 1 0 . 4 0  + 3 h 

04/3 1 0 . 5 0 - 1 4 . 1 0  + 3  h 

04 /3  2 0 . 4 5 - 2 1 . 5 0  + 3  h 

0 7 / 3  2 1 . 1 5 - 2 3 . 1 5  + 4  h 

08 /3  0 0 . 1 2 - 0 6 . 0 0  + 4  h 
08 /3  0 9 . 2 5 - 0 9 . 3 0  + 4  h 

08 /3  1 0 . 5 5 - 1 5 . 3 0  +4 h 
08 /3  2 1 . 4 0 - 2 2 . 4 0  +4 h 
09 /3  0 8 . 3 0 - 0 9 . 2 0  + 4  h 

09 /3  12 .58  + 4  h 

09 /3  1 8 . 1 0 - 1 9 . 0 0  + 4  h 

09 /3  2 0 , 0 0 - 2 2 . 2 0  + 4  h 
0 9 / 3  2 3 . 0 0 - 0 6 , 0 0  +4 h 

10 /3  0 9 . 2 5 - 0 9 . 3 0  +4 h 

47043 , 06°38 ' 1 1 

47°31 ' 07°00 ' 1 
44o45 , 10°55 ' 1 1 1 2 

44°07 , 12°27 ' 1 2 

43012 ' 14°17 ' 1 1 1 1 
42°25  ' 16o04 ' 1 3 

41°21 ' 18°04 ' 1 1 1 
40O23' 20009 ' 3 

39°39  ' 21o48 ' 1 1 
39o00 , 23o00 , 2 

38000 , 24038 , 1 1 
37049 , 29003 , 1 
37o54 ' 29018 , 

37056 , 30o30 , 1 

37050 , 31°35  ' 

37058 ' 33°17 ' 1 1 
37040 ' 35017 ' 

37020 ' 37021 ' 1 1 

36033 ' 4 2 ° 2 3 '  1 1 
36007 ' 44o42 ' 

35043 ' 47005 ' 1 1 
35017 ' 49030 ' 

34052 ' 51o31 ' 1 1 

34°29 '  52°58  ' 
34001 , 55019 , 1 1 

33039 ' 57022 ' 

33013 ' 59020 ' 1 1 
32052 , 61010 ' 
32050 , 61020 ' 

32047 , 61o38 ' 

32°34 '  62057 , 1 1 
32033 , 63001 , 

32022 , 6 4 ° 2 9 '  

31049 , 65009 , 
31042 , 65025 , 

31058 , 65011 , 1 

32°07 ' 65°00  ' 
31044 ' 64o12 ' 

30o40 , 62045 ' 1 1 

30°16  ' 62o10 ' 

29°37 ' 61o20 , 1 

29o29 ' 61°09  ' 
29o24 ' 61o03 , 

28°47 ' 60o21 ' 1 

1 
1 

3 
1 

3 
1 

2 
1 

3 

1 3 
2 

1 1 

3 
1 

t e c h n i c a l  t e s t  

3 
e e l  t r a c k i n g  

1 

1 
1 

1 
1 

e e l  t r a c k i n g  

1 
1 

1 

2 

1 
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T a b l e  2 ( c o n t i n u e d )  

Station Date 1979 
NO. (day/month) 

Local 
t ime 

GMT 

o ,m 

~ ~ • ~ .~ ~ 
Latitude Longitude ~ ~ ~ ~ ~ ~ Z ~ 

4 9 8  10 /3  

4 9 9  10 /3  

500  10 /3  
501 11 /3  

502  11 /3  

503  11/3  

12 /3  

504  12/3  
505  12/3  

506  12 /3  

507  13/3  

508  13/3  

509  13/3  
510  13/3  

511 13/3  

512  14/3  

513  14/3  

514 14/3  

515  14/3  
516  14/3  

517 14/3  

518  15/3 
519  15/3  

520  15/3  
521 16/3  

522  2 0 / 3  

523  2 0 / 3  

524  2 0 / 3  

525  2 0 / 3  

526  21 /3  

527  2 1 / 3  

5 2 8  21 /3  

5 2 9  2 1 / 3  

5 3 0  2 2 / 3  

531 2 2 / 3  

532  2 2 / 3  

533  2 2 / 3  
534  2 2 / 3  

535  2 3 / 3  

536  2 3 / 3  

537  2 3 / 3  

538  2 3 / 3  

539  2 3 / 3  

540  2 4 / 3  

1 8 . 0 0 - 1 8 . 5 0  + 4  h 27°47 ' 59007 ' 

2 0 . 1 5 - 2 2 . 0 5  + 4  h 27°38 ' 58°53 ' 
2 2 . 2 5 - 0 6 . 0 0  + 4  h 27035 ' 58°52 ' 

0 7 . 3 0 - 0 7 . 3 5  + 4  h 27°07 ' 58o33 , 1 

0 8 . 5 5 - 0 9 , 0 5  + 4  h 26053 ' 58o31 , 
1 3 . 5 4 -  + 4  h 26005 ' 58o34 ' 

- 0 5 . 3 0  + 4  h 26°03 ' 58°35  ' 
0 7 . 2 0 - 1 1 . 0 0  + 4  h 26006 ' 58o35 ' 1 

1 1 . 4 0 - 1 9 . 1 5  + 4  h 26014 , 58°36  ' 
1 9 . 2 5 - 2 3 . 4 5  + 4  h 26001 , 58047 , 

00.00-06.00 +4 h 26005 , 58°40 ' 

0 7 . 3 0 - 0 7 . 4 5  + 4  h 26025 , 58o47 ' 1 

1 0 . 4 5 - 1 1 . 3 0  + 4  h 2 6 % 5 '  58047 , 
1 8 . 1 5 - 1 8 . 5 0  + 4  h 27044 ' 58°52 ' 

19.35 + 4  h 27°47 ' 58o50 ' 

05 .20  + 4  h 29o15 , 58°53 ' 

0 7 . 3 0 - 0 7 . 3 5  + 4  h 29037 , 58°53 ' 1 
07 .40  + 4  h 29o37 , 58053 ' 

0 9 . 4 0 - 1 0 . 2 0  + 4  h 29o53 ' 58053 ' 

2 0 . 0 0 - 2 2 . 3 0  + 4  h 30041 , 60o48 ' 
2 2 . 5 0 - 2 3 . 5 0  + 4  h 30o35 ' 60045 ' 

0 7 . 3 0 - 0 7 . 3 5  + 4  h 31°12 ' 62o01 , 1 
1 3 . 5 5 - 1 8 . 3 0  + 4  h 31o41 ' 63007 ' 

2 0 . 0 0 - 2 3 . 3 5  + 4  h 31043 ' 63015 ' 

0 6 . 0 0 - 0 6 . 1 5  + 4  h 32°20 ' 64o35 ' 

0 8 . 0 0 - 0 8 . 1 0  + 4  h 31004 ' 57o18 ' 1 

1 0 . 0 0 - 1 5 . 5 0  + 4  h 31°00 , 57°00 ' 

1 8 . 5 0 - 2 0 . 4 5  + 4  h 30°30 ' 57°00 ' 
2 3 . 1 5 - 0 1 . 0 0  + 4  h 30000 ' 57°00 ' 

0 8 . 0 0 - 0 8 . 0 5  + 4  h 29036 ' 57005 , 1 
1 0 . 4 5 - 1 2 . 4 0  + 4  h 29036 , 57015 ' 

1 5 . 4 0 - 1 7 . 2 0  + 4  h 29°00 ' 57°00 ' 
2 0 . 0 0 - 2 1 . 4 0  + 4  h 28030 ' 57000 , 

0 1 . 3 0 - 0 2 . 4 0  + 4  h 28000 ' 57000 , 

0 8 . 0 0 - 0 8 . 0 5  + 4  h 27056 ' 57°44 , 1 
1 3 . 0 0 - 1 5 . 0 0  + 4  h 28000 , 58020 ' 

1 9 . 0 5 - 2 0 . 3 0  + 4  h 28o30 ' 58020 ' 

2 3 . 4 0 - 0 0 . 4 0  + 4  h 29°00 ' 58°20  ' 
0 3 . 5 0 - 0 5 . 0 5  + 4  h 29030 ' 58020 ' 
0 8 . 4 5 - 1 0 . 0 5  + 4  h 30000 ' 58020 ' 1 

1 2 . 3 0 - 1 5 . 3 0  + 4  h 30°30  ' 58020 ' 

1 8 . 4 5 - 2 0 . 0 0  + 4  h 31°00 58o20 ' 
2 2 . 4 5 - 0 1 , 0 0  + 4  h 31030 ' 58020 ' 

0 4 . 0 0 - 0 5 . 0 0  + 4  h 31029 ' 58°53 ' 

1 

2 

1 

1 1 

e e l  t r a c k i n g  

1 
1 1 

4 
1 

1 
1 

t e c h n i c a l  t e s t  

1 
1 

1 
1 1 

2 

1 

e e l  t r a c k i n g  

3 
1 

1 1 2 1 1 
1 1 

1 1 1 

4 1 
1 1 

2 1 
1 2 1 

1 1 1 1 

1 3 1 
2 1 

1 2 1 
2 1 

2 2 1 

2 1 

1 2 1 
1 
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T a b l e  2 ( c o n t i n u e d )  

Sta t ion  Da te  1979 Local  G M T  
No. (day/month} t ime 

Lat i tude  Long i tude  ~ ~ ~m ~ ~ 

5 4 1  
5 4 2  
5 4 3  
5 4 4  

545 
5 4 6  
5 4 7  
5 4 8  
5 4 9  
55O 
551 
5 5 2  
5 5 3  
554 
555 
556 
5 5 7  
5 5 8  
559 
56O 
5 6 1  
5 6 2  
5 6 3  
5 6 4  
5 6 5 a  
5 6 5 b  

5 6 6  
5 6 7  
5 6 8  
5 6 9  
57O 
5 7 1  
5 7 2  
5 7 3  
5 7 4  
575 
5 7 6  
5 7 7  
5 7 8  
5 7 9  
58O 
5 8 1  
5 8 2  
5 8 3  

2 4 / 3  0 8 . 1 5 - 1 1 . 3 0  + 4  h 
2 4 / 3  1 4 . 1 5 - 1 5 . 5 5  + 4  h 
2 4 / 3  1 8 . 1 0 - 1 9 . 4 0  + 4  h 
2 4 / 3  2 2 . 3 0 - 2 3 , 5 0  + 4  h 
2 5 / 3  0 2 . 3 5 - 0 3 . 4 5  + 4  h 
2 5 / 3  0 6 . 0 0 - 0 7 . 5 5  + 4  h 
2 5 / 3  0 8 . 4 5 - 0 8 , 5 0  + 4  h 
25/3 1 0 . 3 0 - 1 1 . 4 5  + 4  h 
2 5 / 3  1 4 . 3 0 - 1 5 . 5 5  + 4  h 
25/3 1 8 . 4 5 - 2 0 . 1 5  + 4  h 
25/3 2 1 . 4 5 - 2 2 . 5 0  + 4  h 
25/3 2 3 . 3 5 - 0 0 . 5 0  + 4  h 
2 6 / 3  0 3 . 3 0 - 0 6 . 1 5  + 4  h 
2 6 / 3  0 8 . 4 5 - 0 8 . 5 0  + 4  h 
2 6 / 3  1 2 . 3 5 - 1 5 . 5 0  + 4  h 
2 6 / 3  1 8 . 2 0 - 1 9 . 4 4  + 4  h 
2 6 / 3  1 9 . 5 3 - 2 1 . 4 0  + 4  h 
2 6 / 3  2 3 . 4 5 - - 0 0 . 5 5  + 4  h 
2 7 / 3  0 3 . 4 0 - 0 4 . 4 5  + 4  h 
2 7 / 3  0 7 . 4 0 - 0 9 . 0 5  + 4  h 
2 7 / 3  1 2 . 0 0 - 1 3 . 2 5  + 4  h 
2 7 / 3  1 6 . 2 0 - 1 7 . 4 0  + 4  h 
2 7 / 3  2 0 . 3 0 - 2 3 . 1 0  + 4  h 
2 8 / 3  0 1 . 4 0 - 0 4 . 0 5  + 4  h 
2 8 / 3  06.45-09.55 + 4  h 
3 1 / 3  0 8 . 1 0 - 0 8 . 1 5  + 4  h 
3 1 / 3  16.45-18.55 + 3 h 
0 1 / 4  0 2 . 0 0 - 0 3 . 3 5  + 3  h 
0 1 / 4  09 .15- -4)9 .20  + 3  h 
0 1 / 4  2 1 . 0 0 - - 2 3 . 5 0  + 3  h 
0 2 / 4  0 8 . 1 5 - - 1 1 . 4 5  + 3  h 
0 2 / 4  2 2 . 3 5 - 0 0 . 0 0  + 3  h 
0 5 / 4  0 7 . 1 5 - 1 1 . 4 5  + 2  h 

0 5 / 4  1 2 , 5 0 - 1 6 . 4 0  + 2 h 
0 5 / 4  2 1 . 0 0 - 2 1 . 3 0  + 2  h 
0 6 / 4  0 3 . 0 0 - 0 3 . 3 0  + 2 h 
0 6 / 4  0 8 . 1 5 - 0 8 . 2 5  + 2 h  
0 6 / 4  0 9 . 0 0 - - 0 9 . 4 0  + 2 h 
0 6 / 4  1 5 . 0 0 - 1 5 . 3 0  + 2 h 
0 6 / 4  2 1 . 0 0 - 2 1 . 3 0  + 2  h 
0 7 / 4  0 3 . 0 0 - 0 3 . 3 0  + 2 h 
0 7 / 4  0 8 . 1 5 - 0 8 . 2 5  + 2  h 
0 7 / 4  0 9 . 0 5 - 0 9 , 4 5  + 2  h 
0 7 / 4  1 4 . 0 0 - 1 5 , 3 5  + 2 h 

31030  ' 5 9 ° 4 0  ' 1 1 1 1 2 1 
3 1 ° 0 0  ' 59o40  ' 1 1 1 
3 0 ° 3 0  ' 5 9 ° 4 0  ' 1 1 1 1 
3 0 ° 0 0  ~ 5 9 ° 4 0  ' 1 1 1 1 
29o30  ' 5 9 ° 4 0  ' 1 1 1 
29000  ' 59o40  ' 1 1 1 1 
28o50 ' 59038 ' 1 
28030 ' 59o40  ' 1 1 1 1 
28o00  ' 59040  , 1 1 1 

27030  ' 5 9 ° 4 0  ' 1 1 1 1 
2 7 ° 1 3  ' 59040  , 1 
27000 , 5 9 ° 4 0  ' 1 1 1 1 
26030 ' 59040  ' 1 1 2 1 1 

26°31  ' 6 0 ° 1 4  ' 1 
2 6 ° 3 0  ' 6 1 ° 0 0  ' 1 2 1 1 
2 7 ° 0 0  ' 6 1 ° 0 0  ' 1 1 1 1 
2 7 ° 0 0  ' 61000  ' 3 
27030 , 61000  ' 1 1 1 1 
2 8 ° 0 0  ' 61000  ' 1 1 1 
28030  ' 61000  ' 1 1 1 1 

2 9 ° 0 0  ' 61000  ' 1 1 1 
29030 , 61000  ' 1 1 1 

3 0 ° 0 0  ' 61000  ' 1 1 1 1 1 
30o30  , 6 1 ° 0 0  ' 1 2 1 1 
31000  ' 61000  ' 1 1 1 2 1 1 

32020  , 6 4 ° 3 8  ' 1 
3 2 ° 3 3  ' 6 3 0 0 1 '  1 1 1 1 
3 2 ° 5 0  ' 61020  , 1 1 1 1 
33003  ' 5 9 0 5 9  ' 1 
33039  , 57022  ' 1 2 1 2 

34o01 ' 5 5 ° 1 5  ' 1 1 1 2 1 
34029  ' 52058  ' 1 

36003  ' 4 2 0 2 8  ' 1 1 
36009  ' 4 2 0 1 7  ' 2 1 

3 6 ° 1 5  ' 4 1 ° 1 3  ' 1 
36023 ' 4 0 0 0 8  ' t 
36026  ' 39004  ' 1 

36027 ' 3 8 ° 5 2  ' 1 

3 6 ° 3 1  ' 3 7 ° 4 6  ' 1 
3 6 ° 4 0  ' 36035  , 1 

3 6 % 3 '  3 5 ° 2 6  ' 1 

3 7 ° 0 3 '  3 4 ° 2 1 '  1 
3 7 ° 0 4  ' 3 4  ° 1 1 '  1 1 
37009 ' 3 3 ° 3 4  ' 2 1 



E e l  e x p e d i t i o n  1 9 7 9  

T a b l e  2 (cont inued)  

2 7 5  

Station Date 1979 Local GMT Latitude Longitude 
No. (day/month) time (°N) (~W) 

584 07/4 20 ,00-21 .20  + 2  h 37022 ' 32041 , 2 
585 08/4 16.00 + 2  h 37°57 ' 29027 , I 
586 08/4 20.00-21 .00  + 2  h 37o56 , 28031 ' 2 
587 09/4  03 .00-03 .50  + 2  h 37052 , 27021 ' 2 
588 09/4 08 .00-09 .35  + 2  h 37°46 , 26°22 , 1 3 
589 09/4 12 .00-12.55 + 2  h 37°44 ' 25°47 ' 2 
590 12/4 08 .45-08 .50  + 2  h 37o20 , 22°02 , 1 
591 12/4 10.20 + 2  h 37o18 ' 21038 ' tur t le  c ap tu r e  
592 12/4 20 .45-00 .15  + 2  h 37002 , 19026 ' 4 
593 13/4 08 .45-08 .55  + 2  h 36o51 , 17025 , 1 
594 13/4 09.50 + 2  h 36050 ' 17010 , tur t le  c ap tu r e  
595 13/4 20 .30-00 .00  + 2  h 36038 , 14049 , I 4 
596 14/4 08 .45-08 .55  + 2 h 36°30 ' 13o00 , 1 
597 14/4 20 .00-23 .45  + 2  h 36o19 , 10039 ' 1 1 4 
598 15/4 08 .45-08 .55  + 2  h 36o07 , 08°43 , 1 
599 15/4 17.20-22.45 + 2  h 35°51'  06058 , 1 1 4 
600 16/4 03 .00-11 .50  + 2 h  36o20 , 07°28 , 1 2 1 6 
601 21/4 08 .00-08 .10  -- 1 h 41035 ' 10o20 , 1 
602 21/4 20 .00-00 .15  - - l h  43037 , 09034 , 1 1 1 3 
603 22/4 08 .00-08 .10  -- 1 h 44047 , 08050 , 1 
604 22/4 20 .00-00 .05  -- 1 h 46o23 , 07°16 ' 1 3 
605 23/4  08 .00-08 .10  -- 1 h 47032 , 06017 ' 1 

B e s i d e s  o t h e r  o r g a n i s m s ,  f i s h  e g g s  w e r e  a l s o  s o r t e d  o u t  f r o m  t h e  I K M T  c a t c h e s  

( T a b l e  1) s i m u l t a n e o u s l y  w i t h  t h e  l e p t o c e p h a l i .  M o r e  t h a n  7 0 0 0  e g g s  w e r e  s t r u c t u r a l l y  

c l a s s i f i e d  ( S t i b a n e ,  1981) ,  b u t  t h e  t a x o n o m i c  d e t e r m i n a t i o n  w a s  v e r y  l i m i t e d .  P u b l i c a t i o n  

w i t h o u t  d e t a i l e d  a n a l y s i s  i s  t h e r e f o r e  u n s u i t a b l e .  It  i s  v e r y  l i k e l y  t h a t  i n  t h e  s o r t e d  

s a m p l e s  n o  e g g s  of  Anguilla sp .  w e r e  f o u n d  b u t  p r o b a b l y  a g r e a t  n u m b e r  o f  o t h e r  

a n g u i l l i f o r m  f i s h  e g g s  (23 %) .  T h i s  c o i n c i d e s  w i t h  t h e  c o m p a r a t i v e l y  g r e a t  n u m b e r s  o f  

a n g u i l l i f o r m  0 - g r o u p  f i s h  l a r v a e ,  e . g .  Serrivomer sp .  a n d  Nemichthys scolopaceus, i n  t h e  

s p a w n i n g  a r e a  o f  Anguilla s p .  ( T e s c h  e t  a l . ,  1979) .  

A s  a c o n s e q u e n c e  of  t h e  1 9 7 9  e e l  e x p e d i t i o n ,  o n e  a d d i t i o n a l  t r a n s e c t  a c r o s s  t h e  

N o r t h  A t l a n t i c  f o r  t h e  c o l l e c t i o n  o f  l e p t o c e p h a l i  w a s  m a d e  i n  a u t u m n  1979  b y  P. R. V.  

" A n t o n  D o h r n "  ( K r a c h t  & T e s c h ,  1981 ;  K r a c h t ,  1982) .  T h e  r e s u l t s  o f  a n  e a r l i e r  i n v e s t i g a -  

t i o n  i n v o l v i n g  c o l l e c t i o n s  o f  e e l  l a r v a e  a l o n g  t r a n s e c t s  t h r o u g h  t h e  G u l f  S t r e a m  a r e  

i n c l u d e d  i n  t h i s  i s s u e  ( K l e c k n e r  & M c C l e a v e ,  1982) .  

I n  S p r i n g  1981 ,  t h e r e  w e r e  t w o  f u r t h e r  c r u i s e s  i n t o  t h e  S a r g a s s o  S e a .  O n e  U.  S. 

A m e r i c a n  a n d  o n e  G e r m a n  ( P R G )  s h i p ,  b o t h  c o l l e c t i n g  l a r v a e ,  c o o p e r a t e d  i n  o r d e r  to  

c o v e r  t h e  s o u t h e a s t e r n  a r e a  o f  t h e  S a r g a s s o  S e a  a n d  to  i n v e s t i g a t e  t h e  b e g i n n i n g  o f  t h e  

s p a w n i n g  s e a s o n  ( T e s c h ,  1 9 8 0 a ) .  O n e  o f  t h e  m a i n  o b j e c t i v e s  o f  R. V.  " F r i e d r i c h  H e i n c k e "  
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on its second visit to the Sargasso Sea was to invest igate  the patchiness  of 0-group larvae 
occurrence. Two transects across the Atlantic were included,  one of which covered the 
southern limits of I- and  II-group larvae. 

Discussions about  future research on Atlant ic  eel reproduct ion (Tesch, 1980a) 
revealed  that there is great need  for further sampl ing  of eel larvae over a wide area and 
over many  months of the year. Considerat ions about the effort requi red  to cover these 
wide areas disclosed that, at present,  research is not possible because  resources are 
insufficient.  Since sampl ing  is restricted by this l imitation, the best  solut ion would  be to 
sample a smaller area in tens ive ly  over a longer  period of time. Oceanographic  invest iga-  
tions in  the presumed spawning  area should be included.  It is evident,  especial ly  since 
the 1981 expedit ion but  also from evidence  suppl ied by earlier cruises, that 0-group 
larvae occur in patches which are more than 30 naut ica l  miles in diameter.  Analysis  of 
these patches in regard to t ime and  space, species and  age composit ion is necessary. The 
invest igat ion of the t ransat lant ic  migrat ion of the larvae is also of major  importance.  This 
requires intensive sampl ing  on the routes be tween  the Sargasso Sea and  Europe, 
Green land  and  North America.  Electrophoretic studies of 0-group larvae should be 
repeated. The search for adul t  eels has been  unsuccessful.  Trawl catches, therefore, 
should not be cont inued,  bu t  other techniques  should be appl ied  or developed,  e.g. the 
t racking of hormonal ly  treated eels, use of hormonal ly  matured females as lures or the 
direct use of a possible eel pheromone,  use of light as an attractant, and  television. 

Greater  efforts are necessary if these quest ions are to be solved on a larger scale. Por 
a bet ter  unde r s t and ing  of the biology of eel reproduction, a mult iship activity (as 
internat ional ly,  or iginal ly p lanned)  and many  single,  special ly equ ipped  cruises are 
i~ldispensible. One step towards better  fundamenta l  knowledge  of eel  migra t ion  is the 
present  internat ional ,  in tens ive  invest igat ion of the North Atlantic circulat ion (ICES and  
SCOR). 

Eel reproduction is regarded main ly  as a problem of biological  research. Sea fishery 
research which is in  a posit ion to carry out the considerable  sh ipping effort and  to apply 
the techniques  needed  for the aforement ioned studies does not focus on eel research. 
Commercial  sea fisheries exploit  only a small  part of the total amount  of the world eel 
production. The total world yield of eel, according to the avai lable  statistics (FAO), 
amounts  to ca. 100,000 t. The actual  world yield, however,  exceeds this amount;  the 
statistics are not complete. With regard to its high commercial  value,  per  total world 
yield, the eel ranks 6 th-8 th  in  importance when  compared with other fish. In price, per  
uni t  weight,  however,  the eel occupies the second posit ion after the salmon. This high 
yie ld  is due mainly  to the progress made  in  recent  years in  aquacul ture,  and  the increase 
is far above average compared with the results ga ined  with other fish. The supply of 
young  fish for eel product ion is still provided by  the except ional ly  large na tura l  
resources (e.g. from the Sargasso Sea spawning  area) and  not yet by aquacul ture .  We, 
therefore, have good reason to intensify research activities on eel reproduction.  This is 
not only necessary with respect to the survei l lance of natura l  resources bu t  also to 
increase our knowledge  especial ly  for developing artificial spawning  methods. 
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