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ABSTRACT: During the research program on the biology and migration of Anguilla spp. carried out 
with F.R.V. "Anton Dohrn" in 1979, approximately 1300 adolescent and adult anguilliform indi- 
viduals were caught covering 8 families, 10 genera and 12 species. Observations on each of these 
species, including horizontal and vertical distributional patterns, are dealt with herein. The 
appearance of various species in hauls and the absence of adult Anguilla spp. in the catches 
obtained are discussed. 

INTRODUCTION 

The research  p rogram carr ied out wi th  P.R.V. "Anton Dohrn'" dur ing its 210th (92) 

cruise (Part II) from 19 March to 9 May 1979 can be  subd iv ided  into two per iods of 
different strategy. The main  purpose  of the first one was the explorat ion of the migra t ion  

and b io logy of Anguilla spp. in the Sargasso Sea. Part of this p rogram was the capture of 

adult  eels  by an exper imenta l  m idwa te r  trawl. The  second per iod was devo ted  to the 
Anguilla-problem as wel l  as to a research  program on faunal  communi t ies  in se lec ted  

depth-zones.  This per iod also inc luded  a series of midwate r  t rawl  hauls  a long an 

Atlant ic  t ransect  from the Sargasso Sea to the European slope at 48 °N 08°W via the 
Azore Islands. R. V. "Fr iedr ich H e i n c k e "  which was present  in the Sargasso Sea dur ing 

the same per iod occasional ly  made  midwate r  t rawl hauls  for the same purpose.  In this 

paper  we  descr ibe  angui l l i form fish and discuss the reasons for the absence  of angui l l id  

adults from our hauls.  The results for other  deep  sea fishes are p resen ted  e lsewhere .  

TRAWLING TECHNIQUES 

Except  for a few spec imens  of migra t ing  s i lver-eels  w h i c h h a v e  been  caught  in deep  

layers of the Shet land-Paroe  Channe l  (Ernst, 19751 Bo6tius, pers. communication),  no 
records are known concerning catches of Anguilla spp. dur ing its sioawning migra t ion  to 

the Sargasso Sea. 

As far as is present ly  known with  the aid of different research techniques,  i .e .  

t racking exper iments  in the North East Atlantic  (0-500 m) (Tesch, 1978 a, b) or in the 
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Sargasso Sea (0-700 m) (Tesch, 1982); analysis  of stomach content  of predatory fish in  
the North East Atlant ic  (depth 730 m) (Reinsch, 1968) and  photographs in  the Bahama 
area in  a depth of 2000 m (Robins et al., 1979), migra t ing  eels do not seem to be l inked  to 
a special  depth- layer  bu t  may  swim near  the surface and  in  different depths down to 
2000 m or even more. 

Using the facilities of F.R.V. "Anton Dohrn", which  is bui l t  as a stern-trawler,  we 
were able to employ a commercial  herr ing-t rawl  for our research program. This Engel-  
trawl (Scharfe, 1969) has a circumference of 1600 meshes  and  a mouth  area of about  
700 m 2. It can be towed at depths r ang ing  from about  50 m to a m a x i m u m  of 2000 m. The 
stretched mesh size is 200 m m  at the mouth of the gear, and  d iminishes  successively to 
40 mm at its codend. For our program the codend was provided with an  inle t  of 4 m m  
mesh size for the purpose of gather ing large and  small  fishes as well. For midwater-  
trawling,  the eng ine  power  used was 1680 kw for a speed of 3 to 4 kn. 

Dur ing  the first per iod (Sargasso Sea) the gear was towed at different depths (step- 
hauls), start ing in  the deepest  layer, followed by steps of 30 to 100 m for 10 to 20 mi n  in  
each layer. Trawl ing  was carried out dur ing dayl ight  as wel l  as after dusk. 

During the second period (Transect Sargasso Sea to Bay of Biscay) the gear  was 
towed in  one layer only  for each haul.  According to the methods used on board  F.R.V. 
"Walther  Herwig" and  F.R.V. "Anton  Dohrn" at previous oceanic transects, t rawling-  
t ime ranged  from 15 rain for shallower layers to one hour  for hauls  be low 1000 m. 

Midwater  catches in  depths shallower than  1000 m were ob ta ined  after dusk only, 
whi le  hauls  deeper  than  1000 m were carried out in  daylight,  except for one s ingle  night-  
haul. 

As ment ioned  above, 8 addi t ional  t rawling stations were carried out by R.V. 
"Friedrich Heincke".  Owing  to the much lower eng ine -power  of this vessel  a smaller  
herr ing-t rawl  with a c i rcumference of 650 200 mm-meshes  and  a mouth  area of about  
110 m 2 only was used. Fol lowing the experiences in  the North Sea, a 8.3 m long codend 
(mesh size: 20 to 10 mm) was used; with a max imum cable length  of 750 m and  a speed of 
1 to 3 kn  a max imum depth of 370 m could be attained. Actual  depths of the trawl were 
ob ta ined  by a pressure sens ing  transmitter,  receiving signals  from a hydrophone  below 
the ship (Tesch, 1982). Two hauls  were performed dur ing  daylight,  with the ma x i mum 
cable length  (duration 3 and  6 h). Of six n ight  hauls  two lasted about  one hour  (depth 160 
and  300 m), four were hauls  at different depths of 50 to 100 m depth each and  las t ing 4 to 
6 h .  

RESULTS 

The geographical  dis t r ibut ion of hauls  made by  "Anton Dohrn" and  "Friedrich 
Heincke"  in  the Sargasso Sea are presented  in  Fig. 1 (Position of ship stations see Tesch, 
1982). The transect of "Anton Dohrn" from the Sargasso Sea to the Bay of Biscay is 
roughly  evident  from Figs 2 to 4. 

From a total of 66 hauls,  36 of which were carried out in  the Sargasso Sea, we did not 
receive one adult  Anguilla individual .  As far as "Friedrich Heincke"  is concerned,  it has 
become obvious that the gear  used is hardly sui table  for catching adul t  or adolescent  
eels of any  kind. Only  three small  specimens were collected from 8 hauls. 

The "Anton Dohm"  collections of adolescent  to adult  angui l l i form specimens  in  the 
Sargasso Sea (28 hauls) comprise 733 specimens.  Tak ing  the 58 hauls  from the transect  to 
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Fig. 1. Positions of pelagic trawl collections of "Anton Dohrn'" and "Friedrich Heincke" in the 
Sargasso Sea. The numbered circles indicate each fifth station during the cruise of "Anton Dohrn'" 

Europe  a l so  into  account ,  1282 s p e c i m e n s  w e r e  c a p t u r e d  c o v e r i n g  8 fami l i e s ,  10 g e n e r a  

a n d  12 s p e c i e s .  A s  s h o w n  b y  F igs  2 - 4 ,  no  e s s e n t i a l  d i f f erences  ex i s t  b e t w e e n  s p e c i e s  

occurrence  in  the  S a r g a s s o  S e a  a n d  in  the  area  from there  to the  Azores .  The  mos t  

c o m m o n  s p e c i e s  (Nemichthys scolopaceus, Serrivomer brevidentatus, l~urypharynx 
pelecanoides) s h o w  no  d i f f erence  of occurrence  e v e n  far north of the  A z o r e s  w h e n  

c o m p a r e d  w i t h  the  o c c u r r e n c e  in  s o u t h e r n  areas.  

A b o u t  80 % of t h e  total  c o l l e c t i o n  w a s  m a d e  u p  b y  t w o  s p e c i e s  only:  Serrivomer 
beani (57 %) a n d  Eurypharynxpelecanoides (23 %); the  r e m a i n i n g  20 % cover  10 

s p e c i e s .  
27 h a u l s ,  i n c l u d i n g  9 s t e p - h a u l s ,  w e r e  carr ied  out  in  d e p t h s  b e l o w  I000  m. T h e s e  

h a u l s  b r o u g h t  a m a r k e d l y  h i g h e r  d ivers i ty  in  s p e c i e s  as  w e l l  as  h i g h e r  n u m b e r s  of 

s p e c i m e n s  t h a n  h a u l s  from s h a l l o w e r  layers  (Table  1). 

Table 1. Number of species collected in different depths 

Maximum Frequency in number 
trawling-depth 

(m) 0 1 2 3 4 5 6 7 8 

200 4 6 - 2 . . . . .  
400 2 7 - 1 1 . . . .  
800 1 1 1 1 1 . . . .  

> 1000 - - 1 4 6 - - 3 3 
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Low numbers  of species (2 or 3) in deep-sea  hauls  refer to the northern-most  stations, 
which lie outside the dis tr ibut ional  area of some species, and to step-hauls,  carried out 
dur ing  daylight,  towing in  deep layers for a few minutes  only. 

Differences in the n u m b e r  of catches of adult  eels according to depths possibly 
reflect differences in abundance  of species. Moreover, it also could be due to the fact, 
that the net  was towed for a period four times longer  in deep hauls  than in  shallower 
ones. Table  2 shows the amount  of specimens,  collected dur ing  the 2 nd period of the 
expedit ion (37 hauls) for three depth- layers  and  12 species. 

Survey of s p e c i e s  

Nemichthys scolopaceus 

"Anton Dohrn" station n u m b e r  and  n u m b e r  of specimens  (in brackets): Stations 
5550 (1); 5588 (1); 5596 (1); 5627 (1); 5666 (1); 5702 (1); 5738 (1); 5760 (1); 5819 (1); 5825 
(1); 5826 (2); 6827 (1); 5833 (1); 5834 (1); 5842 (1); 5850 (2); 5865 (2); 5877 (2); 5884 (1); 
5885 (2); 5886 (1). 

Nemichthys scolopaceus Richardson, 1848 (Fig. 2) is broadly dis tr ibuted all over the 
area covered by the expedition,  except for the northern-most  stations at 45 ° to 48 °N. 
Thus, a slight gap in geographical  dis t r ibut ion be tween  30 °N 50 °W and the Azore 
Islands, as reported by Nielsen & Smith (1978), can be closed now. The absence of 
samples from our northern-most  stations is accidental,  as records of this species are 
known  from north of the 50 ° latitude. 

8 specimens were collected from bathypelagic  hauls; 13 from hauls shallower than 
400 m, carried out after dusk (Table 1). This is in accordance with our f indings from 
former cruises and  indicates  a possible nocturnal  vertical migrat ion of the species. 
Usual ly one, occasionally two specimens  were caught  per haul. Probably N. scolopaceus 
lives s ingly or in  very small  groups; samples of more than 5 specimens are exceptional  
and  then  usual ly  refer to leptocephal i  and  young adolescents.  

Among  the total of 17 specimens there was one ripe adult  male only (Stat. 5623), 
measur ing  512 mm total length  (TL); 7 specimens having  750 to 890 turn TL were 
recognized as adult  females. The r ema in ing  specimens,  160 to 470 mm long, were 
juveni les  or adolescents.  

Nemichthys curvirostris 

Stations 5641 (2 spec.); 5720 (1); 5756 (3); 5772 (2); 5788 (2); 5805 (1); 5813 (1); 5819 
(2); 5825 (1); 5826 (1); 5833 (1); 5842 (1); 5849 (2); 5852 (3). 

The dis tr ibut ion pat tern  of Nemichthys curvirostris (Strbmman, 1896) (Fig. 2), as 
represented  in  our catches, fits into the pat tern of records g iven by Nie lsen  & Smith 
(1978) showing that N. curvirostris does not  appear  north of the 40 ° lati tude. The species 
was f requent ly  represented  in  the Sargasso Sea and  along the transect  south of the Azore 
Islands. 15 of the total of 20 specimens,  collected at 13 stations, were caught  by hauls  
going deeper  than  1000 m. This may indicate  a slight difference in  vertical distr ibution 
b e t w e e e n  this species and  its congener  N. scolopaceus, or in  its behaviour  as far as 
vertical  migra t ion is concerned.  In accordance with the latter, only one or two, in  
except ional  cases three, specimens of N. curvirostris, were caught  per  haul. All speci- 
mens  were adolescent  or subadul t ;  not one male was discovered. 
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Labichthys  carinatus 

Stations 5594 (1); 5602 (2); 5627 (4); 5666 (1); 5674 (1); 5688 (5); 5702 (2); 5720 (1); 
5725 (1); 5731 (1); 5738 (6); 5760 (8); 5772 (4); 5780 (2); 5797 (4); 5805 (1); 5817 (1); 5819 
(1); 5825 (2); 5833 (1); 5842 (1); 5894 (1). 

Labichthys carinatus (Gill & Ryder, 1883) (Fig. 2) is dis tr ibuted in  all oceans but  
records are relatively rare. The only one from north of 40 °N is the type locality (41°13'N 
66°00'50"W), a second record is known  from north of 30 °N (32°12'N 64°36'W); all the rest 
were collected in  the tropical zones be tween  29 °N and  21 °S. Our f indings  augmen t  
records for the Sargasso Sea as well  as g iving new records for Central  North Atlantic, 
north of 30 °N from 30 ° to 50 °W. In 22 hauls  we caught a total of 51 specimens,  49 of these 
in hauls  fishing from 1200 m depth or deeper. The r ema in ing  two specimens  were 
juveni les  of 200 and  250 mm TL respectively. The former was caught  after dusk at a 
depth of 306 and the latter by  a step-haul,  f ishing from 800 m in daylight. 

We are in  accordance with Nie l sen  & Smith (1978) who characterized L. carinatus as 
a meso- to ba thypelagic  species, but  our results indicate  its h igher  preference for 
ba thypelagic  life. Usual ly one or two specimens were caught  per  haul  but  occasionally 
we collected 4 to 8 specimens,  probably  owing to a relat ively high a b u n d a n c e  of this 
species in our research-area.  The majority of the specimens were juveni les ,  157 to 
590 mm long. Only a few were longer  than 600 mm and  apparent ly  adult, but  no studies 
of sex have been  u n d e r t a k e n  yet. 

A vocettina infans 

Stations 5594 (2); 5602 (3); 5627 (1); 5688 (1); 5702 (1); 5760 (3); 5772 (5); 5797 (3); 
5805 (1); 5825 (8); 5833 (9); 5842 (4); 5849 (1); 5852 (1). 

Avocet t ina infans (Giinther, 1878) (Fig. 2) is broadly dis tr ibuted in  tropical and  
subtropical  regions of all oceans, but  is more a b u n d a n t  in  the nor thern hemisphere  
(Nielsen & Smith, 1978). Our f indings  complement  the only record know n  as yet from the 
Sargasso Sea and from the region be tween  the Sargasso Sea and  the Azores. In 14 hauls,  
all from below 1200 m, we caught  a total of 43 specimens.  The occurrence in  deep layers 
can only be regarded as accidental  but  could also be due to the hydrographic  condit ions 
in  the subtropical  region. 

Prom previous hauls  carried out in the tropical Atlantic with F.R.V. "Walther  
Herwig" and P.R.V. "Anton  Dohrn", we know this species to live in  depths of 160 to 600 
m as well, at least after dusk. If A. infans were adapted to a relat ively narrow range  of 
water  temperature,  it would  live in  much shallower depths in  tropical zones than  it does 
in subtropical  ones. The species seems to be relat ively abundant .  Samples of 3 to 9 
specimens were as f requent  as samples of one or two only. Most spec imens  were 
juveni les ;  only 10 specimens,  with lenghts  varying be tween  500 and  600 ram, seem to be 
subadul ts  or adults, bu t  no special  studies on sex and age have b e e n  u n d e r t a k e n  yet. 

Serrivomer beani 

Stations 5594 (44); 5602 (31); 5627 (41); 5641 (2); 5666 (9); 5674 (27); 5688 (39); 5702 
(15); 5720 (17); 5725 (16); 5738 (23); 5738 (47); 5760 (52); 5772 (23); 5780 (6); 5788 (6); 
5797 (16); 5805 (14); 5812 (23) 5817 (12); 5825 (20); 5827 (1); 5833 (39); 5842 (42) 5843 
(55); 5852 (37); 5865 (36); 5869 (2), 5875 (18); 5884 (8); 5893 (5); 5911 (7). 
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Serrivomer beani  (Gill & Ryder, 1884) (Fig. 3) is broadly  dis tr ibuted in the Atlant ic  

Ocean  from 65 °N through the subtropics and tropics to the southern subtropical  con- 

ve rgence  at about  42 °S. S. beani  is one of the most abundant  mesope lag ic  eel  species,  if 
not the most abundant ,  in the Atlantic.  

We always caught  it w h e n  f ishing deepe r  than 1000 m in the Sargasso Sea and a long 

the transect,  r ece iv ing  on an ave rage  25 specimens  per  haul. 11 specimens  were  

col lected from stephauls  beg inn ing  at 600 and 800 m respect ively.  Six further samples  of 

one or two spec imens  were  col lected from shal lower  hauls  in less than 300 m. But these 

may not be real  samples.  At all doubtful  stations, the haul  was carr ied out immedia te ly  
after the net  had  f ished 1200 m deep  or more. So we  suspect  that at least  some of the fish 

from the grea ter  depth  r ema ined  in the net  and consequent ly  should be referred to the 
deeper  haul. In 32 hauls  - exc lud ing  the 6 ment ioned  above - we  caught  a total of 731 

specimens,  710 coming  from hauls  deepe r  than 1000 m. The preference  for ba thype lag ic  
life in S. beani could be  due to the same hydrographica l  condit ions as descr ibed for A. 

infans, as numerous  spec imens  of S. beani  were  caught  by F.R.V. "Wal ther  H e rw ig "  and 

"Anton  Dohrn" in the tropical  Atlant ic  in layers shal lower  than 600 m. Our smallest  

spec imen  measu red  90 mm, the longes t  one 780 mm in TL. Studies on sex and age have  
not been  under t aken  yet  but r ipe females  have  been  caught  from at least  one of the 

wes ternmost  stations. 

Serrivomer brevidentatus 

Stations 5594 (2); 5602 (1); 5627 (7); 5666 (1); 5674 (2); 5688 (3); 5702 (2); 5738 (3); 

5760 (1); 5772 (3); 5774 (2); 5797 (4); 5805 (1); 5812 (4); 5817; 5818 (3); 5825 (6); 5827 (4); 

5833 (5); 5842 (5); 5865 (2). 
Serrivomer brevidentatus (Roule & Bertin, 1929) (Pig. 3) is wide ly  distr ibuted in the 

Sargasso Sea and along our t ransect  up to 41 °N, but  is less f requent  than its congener  
S. beani. The  highes t  number  of spec imens  caught  was 7, r ece ived  at station 5627 by a 

s tep-haul  b e g i n n i n g  at a depth  of 1800 m. Dur ing previous  cruises in the Atlant ic  wi th  

F.R.V. "Wal ther  He rwig"  and P.R.V. "Anton  Dohrn" we  caught  S. brevidentatus from 

about  55 °N through the subtropics and tropics to about  37 °S. No records are known from 
other oceans so far. 

In 20 hauls  of the Sargasso Sea Expedi t ion  we  caught  a total of 58 specimens,  51 of 

which  were  col lec ted  by 18 hauls  f ishing deeper  than 1000 m. Six juveni les  (110 to 

265 mm TL) were  caught  after dusk in 250 m and 380 m depth  respect ively.  Both hauls  

were  not p r e c e e d e d  by deeper  ones. The  remain ing  spec imens  were  r ece ived  from a 
s tep-haul  after dusk, b e g i n n i n g  at 800 m depth. Except  for four spec imens  which  were  

longer  than 550 mm TL, all spec imens  seem to be  juveni les ,  but  no studies on sex and 

age  have  b e e n  carr ied out yet. 

Platuronides sp. 

Stations 5560 (3); 5588 (1); 5594 (1); 5602 (1); 5875 (1). 
From 5 hauls  in the Sargasso Sea we  rece ived  9 spec imens  of Platuronides sp.; an 

addi t ional  one was caught  at station 5875 (45 °N), w h e n  the net  was towed at a depth  of 

2000 m. 5 of the spec imens  from the Sargasso Sea were  caught  by net  f ishing be low 
1000 m, the r ema in ing  four by step-hauls ,  b e g i n n i n g  at 600 m, after dusk. The specimens  

range  in length  from 111 to 470 mm TL. 
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The taxonomical  status of Platuronides sp. and  its respective re la t ionship to Ser- 
rivomerspp, is uncer ta in  and  has come under  discussion recently. The Serr ivomeridae as 
a whole need  to be revised. 

Cyema atrum 

Stations 5780 (4); 5788 (8); 5797 (2); 5805 (3); 5812 (1); 5817 (2); 5825 (6); 5827 (1); 
5833 (6); 5849 (1); 5850 (1); 5852 (1). 

Cyema atrum (Giinther, 1878) (Fig. 3) is broadly dis tr ibuted in  all oceans bu t  was 
regarded as relat ively rare. The distr ibutional  pat tern as g iven by Grey (1956) inc ludes  
the tropical and southern  Pacific from Lower California to north-east  of New Zealand,  
the Ind ian  Ocean from Maledives  Islands to 50 °S and  the Atlant ic  Ocean  from 39 °N to 
30 °S. Our  f indings fit into this pa t te rn  so far, as we caught  C. atrum from the Sargasso 
Sea a long the transect  to 36 °N. But this does not indicate  the northernmost  dis t r ibut ion 
of this species: C, atrum was caught  by  F.R.V. "Walther  Herwig" dur ing  the Overflow- 
Expedi t ion in  1973 b e t w e e n  about  55 °N and  62 °N. Further  records of this species from 
the "Walther  Herwig" and  "Anton Dohrn" cruises to South America refer to the nor thern  
tropical Atlant ic  and  to the South Atlant ic  from 5 °S to about  51 °S. 

Grey calls C. atrum a bathypelagic  species. We are in accordance with her as 34 out 
of 36 specimens were collected from hauls  f ishing deeper  than  1200 m. But two records 
of adul t  specimens collected from 380 m and  350 m depth respect ively (Stations 5827 
and 5850) indicate  occasional presence  of this species in  mesopelagic  layers. C. atrum 
cannot  be regarded explici tely as a rare species. It seems to live s ingly or in small  
groups. Usually we caught  one or two specimens only but  there are samples of three to 8 
and  - at a previous cruise of "Walther  Herwig" - of up to a max imum of 17 spec imens  per 
haul. The smallest  spec imen  t aken  dur ing  the present  cruise was 95 ram, the largest  one 
122 mm standard length  (SL). This is wi th in  the range  of subadul ts  and  adults. 

Derichthys seFioentinus 

Stations 5588 (1); 5627 (2); 5780 (1); 5865 (1); 5894 (1). 
A total of six specimens  of Derichthys serpentinus (Gill, 1884) (Pig. 4) were collected 

at three stations in  the Sargasso Sea and  at two addi t ional  stations north of the Azores 
Islands. 

D. serpentinus is broadly dis tr ibuted in  the Atlantic and has b e e n  caught  by F.R.V. 
"Walther  Herwig" and F.R.V. "Anton Dohrn" from about  58 °N through the central  
Atlantic to about 40 °S by  meso- to ba thypelagic  trawling, the shal lowest  positive haul  at 
200 m, the deepest  one at 2000 m. It seems to live singly, as usual ly  only one spec imen is 
caught  per  haul. Two, three or four specimens per  haul  are exceptional.  Our  present  
records refer to juveni les  and  adults measur ing  from 176 to 349 mm TL; one specimen 
was in  spawning  condi t ion (Stat. 5725). 

Nessorhamphus ingolfianus 

Stations 5760 (1); 5772 (1); 5875 (1)7 5884 (1)7 5818 (1). 
Nessorhamphus ingolf ianus  (Schmidt, 1912) (Pig. 4) an oceanic form is know n  from 

all oceans, r ang ing  in  depth from the surface to ba thypelagic  realms. In the Atlant ic  it 
has b e e n  collected by  F.R.V. "Walther  Herwig" and "Anton Dohrn" from about  60 °N 
through the tropics to about  40 °S. 

O n  the present  cruise we received a total of 5 specimens,  3 collected in  the Sargasso 
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Sea  a n d  2 d u r i n g  the  t ransect ,  no r th  of t he  Azores  Is lands.  Four  of t h e s e  s p e c i m e n s  w e r e  

t a k e n  in  hau l s  d e e p e r  t h a n  1000 m, t he  fifth one  w a s  c a u g h t  in  a d e p t h  b e t w e e n  155 a n d  

195 m on ly  a n d  af ter  dusk.  A s i n g l e  adu l t  of 656 m m  TL w a s  c a u g h t  by  a s t e p - h a u I  

s t a r t ing  in 1800 m dep th .  T h e  o thers  w e r e  j u v e n i l e s  of 252 m m  TL. A c c o r d i n g  to our  

e x p e r i e n c e s ,  N. ingolfianus is r a r e ly  c a u g h t  in  m i d w a t e r  t rawls ,  s ince  on  the  o c c a s i o n  of 

our  p r e v i o u s  c ru i ses  this  spec i e s  was  e i t h e r  m i s s i n g  c o m p l e t e l y ,  or  was  r e p r e s e n t e d  by  

on ly  1 or v e r y  e x c e p t i o n a l l y  by  2 or 3 s p e c i m e n s .  

Bury-pharynx pelecanoides 

Sta t ions  5594 (6); 5602 (10); 5627 (13); 5688 (6); 5702 (10); 5720 (12); 5725 {15); 5738 
II (8); 5738 IV (11); 5760 (32); 5772 (8); 5780 (16); 5788 (7); 5797 (9); 5805 (9); 5812 (11); 

5817 (4); 5825 (19); 5833 (12); 5835 (1); 5849 (13); 5852 (16); 5865 (16); 5875 (4); 5884 {12); 

5893 (7); 5911 (1). 
J~Urypharynx pelecanoides (Vai l lant ,  1882) (Fig. 4) is d i s t r i bu t ed  in  a l l  o c e a n s  bu t  

r eco rds  a re  m o r e  f r e q u e n t  f rom the  At lan t ic ,  w h e r e  it ha s  b e e n  c a u g h t  by  F.R.V. " W a l t h e r  

H e r w i g "  a n d  " A n t o n  D o h r n "  f rom a b o u t  65 °N t h r o u g h  the  t ropics  to abou t  41 °S. E x c e p t  
for two  hauls ,  i t  w a s  a l w a y s  p r e s e n t  in  our  hau l s  t h r o u g h o u t  our  c ru i se  w h e n e v e r  t he  ne t  

f i shed  d e e p e r  t h a n  1200 m. F r o m  26 b a t h y p e l a g i c  hau l s  w e  c o l l e c t e d  287 spec imens .  

O n e  a d d i t i o n a l  a d o l e s c e n t  of 230 m m  TL was  c a u g h t  at 345 m d e p t h  af ter  dusk,  thus  

r e p r e s e n t i n g  the  s h a l l o w e s t  r e c o r d  so far. 
P.. pelecanoides is o n e  of the  mos t  a b u n d a n t  b a t h y p e l a g i c  eels .  It s e e m s  to s w i m  in 

sma l l  g roups ,  as w e  c a u g h t  f rom 4 to 32 s p e c i m e n s  (an a v e r a g e  of 7 to 12 spec imens )  p e r  

haul .  T h e  s p e c i m e n s '  l e n g t h s  r a n g e  f rom 95 to 750 m m  TL. S p e c i a l  s tud ies  on sex  a n d  

a g e  h a v e  not  b e e n  u n d e r t a k e n  yet .  

Saccopharynx sp. 

S ta t ions  5772 (1); 5852 (1). 
T w o  u n i d e n t i f i e d  s p e c i m e n s  of Saccopharynx (Fig. 4) w e r e  c o l l e c t e d  f rom south  of 

B e r m u d a  Is lands  a n d  sou th  of A z o r e s  I s lands  r e spec t i ve ly ,  c a u g h t  b y  ne ts  f i sh ing  b e l o w  

1600 m dep th .  Both s p e c i m e n s  w e r e  adul ts ,  m e a s u r i n g  980 a n d  1080 m m  TL re spec -  

t ively .  

Table 2. Number of specimens collected of each species in different depths 

Depth 
(m) 

Minu- ~ ~ - ~  ~ ~ 
tes of ~ ~ ~ ~ 

towing ~ "~ "~ ~ ~ "P, "~ 
~-~ ~ ~S  ~ "~ 

to 200m 15 3 2 0 0 26 1 
to 4 0 0 m  15 7 3 1 0 4 5 
> lO00m 60 7 15 31 36 405 33 
total number 

- 17 20 32 36 435 39 
ofspecimens  

0 1 0 0 0 0 
1 0 2 0 1 0 
2 4 34 1 206 2 

3 5 36 1 207 2 
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Synaphobranchus kaupi 

Station 5893. 
A s ingle  juven i le  spec imen  of Synaphobranchus kaupi (Johnson, 1862) was caught  

at the nor thernmost  station of the transect.  This species  l ives in the benth ic  zone on the 

cont inenta l  slope. It was pure chance  that  this species was caught  in a midwate r  trawl. 

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

Analysis  of species  communi t ies  in different depths at different seasons and dur ing 
different hours of the day demands  in tens ive  research, far more in tens ive  than was in our 

power  to carry out dur ing our cruise. Consequent ly ,  the information provided  by our 
results is meagre  and should be  used  with  precaution.  Never theless ,  we  shall  show the 

rate of associat ion observed  dur ing our cruise in respect  to the angui l l i form species 

(Table 3). 
Table  3 provides  information about  the re la t ive  f requency  at which  each  species, 

n a m e d  in the left ver t ical  column, occurred in our hauls  (numbers in first ver t ical  co lumn 

after species '  name).  This re la t ive  f requency  of posi t ive hauls  is compared  to the re la t ive  
f requency  (%) at which  other species,  n a m e d  in the horizontal  column, were  present  in 

these posi t ive hauls  (numbers at conjunct ion of ver t ical  and horizontal  column). For 

example :  13 of our hauls  conta ined  N. curvirostris; in 85 % of these posi t ive N. 

curvirostris hauls, S. beani was also present.  However ,  N. curvirostris was present  in only 

3 1 %  of the posi t ive  S. beani hauls. This table  must thus be read  horizontally.  
The pe rcen tages  p resen ted  in Table  3 offer no special  information of their  own 

accord; however ,  comparison of the mul t ip le  correlat ion of the species  s tudied points out 

in teres t ing implicat ions.  For example ,  A. infans and C. atrum, both of which  were  caught  
at a similar  f requency,  are present  toge ther  with S. beani as wel l  as with E. pelecanoides 
to a very h igh  degree ;  i.e. in 80 to 100 % of the hauls  in which  A. infans and C. atrum 

occurred, S. beani and E. pelecanoides were  present.  A. infans and C. atrum, however ,  
were  qui te  distinctly not caught  toge ther  so frequently.  It is qui te  possible  that these two 
species  have  a s l ight ly over lapp ing  distr ibution whereas  E. pelecanoides is able to l ive 

in a biotope encompass ing  the two. 
The last ver t ical  co lumn of Table  3 presents  the averages  taken  of the percentages .  

Each number,  hav ing  no m e a n i n g  in its own right, offers us however ,  w h e n  the species 

are compared,  an indica t ion  of the "associa t ional  t rend"  of each species  - a lways based,  

of course, on our data. For example ,  we  find that  A. infans occurs to a much h igher  extent  

toge ther  with other species  than does N. curvirostris or S. brevidentatus, even  though the 

two lat ter  species  were  caught  just as f requent ly  and just as numerous ly  as the former. 

DISCUSSION 

Attempts  to capture  adult  Anguilla spp. were  unsuccessful.  This could have  had 

several  reasons: 
(1) The midwate r  trawl used  to catch herr ing  is not sui table for the capture of eels. 

The meshsize,  from the front part  to near ly  the beg inn ing  of the codend, is too big. The 
eel  f isheries in the North Sea use bot tom trawls wi th  smal ler  meshsizes.  However ,  the 

a l ternat ive  use of modif ied  Krill-net, wi th  a smaller  mesh-size,  was  renounced  because  
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of its hav ing  too small  a mouth. On the other hand, it has b e e n  proven  on previous  cruises 

that the MT 1600 is able  to catch qu ick - swimming  fishes and in addi t ion adult  eels of 

different families. For instance,  large adults of Saccopharynx sp. and of Nessorharnphus 
ingolfianus, and even  the smal ler  Derichthys serpentinus and Cyema atrum were  caught  

dur ing our cruise, ind ica t ing  the capabi l i ty  of the gear  to catch eels. Keep ing  in mind 

that mature  Anffuilla sp. are usual ly  of a low vital i ty and a del icate  condition, as known 

from hormonal  exper iments  (e.g. Tood, 1979), we  should have  caught  some if there  had 

b e e n  any. 
(2) Anffuilla spp. may  t ravel  at greater  depth  than suspected  and perhaps  close to the 

bottom. The max imum fishing depth was 2000 m. Another  2000 or 3000 m be low this 

leve l  were  left un touched  by our t rawl ing- techniques .  So, if Anguilla spec imens  migra te  

or inhabi t  layers deeper  than 2000 m we could never  have  p icked  them up from there. 

Some facts indicate  that  Anguilla spec imens  sink into great  depths or are even  bot tom 

dwel l ing  fishes (Robins et al., 1979). But there are some contraindicat ions too which  

seem to force Anguilla spp. into much shal lower  layers, at least  for a while .  Exper iments  

on artificial r ipening  of eels only took place when  tempera tures  were  not lower  than 
18 °C (see review: Tesch, 1977). Larvae occurrence,  inc luding  spec imens  a few days old, 

was found to be not deeper  than 160 m (Schoth & Tesch, 1982). 
(3) Anguilla may be  too scat tered on their  way to or in the Sargasso Sea or they may 

also be c lumped in groups. Trying to detect  a l imi ted number  of eels dur ing a l imi ted  

t ime space and in a la rge  area  is l ike trying to find a need l e  in a haystack and success 
f inally depends  on the amount  of effort. Fishing for about  16 hours in 100 to 400 m, 

6 hours in 400 to 1000, and 25 hours in 1000 to 2000 m as we  did, may  indeed  still be far 

too small  an effort to catch Anguilla specimens.  
But obviously it is not too small  an effort w h e n  trying to catch other  eels from other 

families.  But all these eels  are not just visitors to the Sargasso Sea. They  all spend their  
l ives or long parts of the i r  l ives in this area. They are adapted  to feed  there, not only to 

spawn there. They unde r t ake  diurnal  ver t ical  migration,  fol lowing their  prey into 

various depth layers such as those wi th in  reach of our nets and even  rush act ively into 

the f ishing net whi le  hunt ing.  After hav ing  started its migra t ion  to the Sargasso Sea, 

Anguilla does not feed; consequent ly ,  it does not fol low migra t ing  prey. 
On studying the abundance  of leptocephal i ,  Anguilla turns out to be the most 

abundant  eel  of all, c losely fo l lowed by Serrivomer spp. (Tesch et al., 1979). Whi le  

Serrivomer spp. is the most common metamorphosed  eel  in our catches, Anguilla spp. is 

totally lacking.  In fact the occurrence  of lep tocephal i  of these two genera  may  not be 
correlated to the occurrence of any other  deve lopmenta l  s tages of the genera  in question.  

Stages to be  correlated are lep tocephal i  to lep tocephal i  and ripe adults to r ipe adults 

respect ively,  as no adolescents  of Anguilla spp. exist in the area. Prom this point  of view, 

the abundance  of Ser r ivomer  - and of any other ee l - spec ies  - decreases  remarkably.  
Only very few of our col lec ted  angui l l i form specimens  are real ly  adult. The majori ty  

be longs  to ontogenet ic  stages which  are not represen ted  by Anguilla spp. in this area. 

But back to Serrivomer spp., the obviously most abundant  eel  genus  of the Sargasso 

Sea: adults inhabi t ing  this area  are presumably  born here, or not far away. The  

f luctuat ion of indiv iduals  is s table and wel l -ba lanced.  Not so with Anguilla spp. which  
have  a long way to migra te  and the success of this migra t ion  depends  on their  

overcoming  difficulties. Loss of individuals  cannot be compensa ted  so easily. Evolu- 
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t i o n a l  c o m p e n s a t i o n  of h i g h  loss  i n  i n d i v i d u a l s  u s u a l l y  r e s u l t s  i n  i n c r e a s i n g  r e p r o d u c -  

t i o n a l  r a t e s .  Serrivomerspp.  h a v e  m u c h  s m a l l e r  o v a r i e s  t h a n  Angui l la  spp.  b u t  t h e i r  e g g s  

a re  a b o u t  t e n  t i m e s  l a r g e r  i n  v o l u m e  t h a n  t h e  e g g s  of t h e  l a t t e r  ( S t i b a n e ,  1981). 

N e v e r t h e l e s s ,  a h i g h e r  n u m b e r  of Angui l la  l e p t o c e p h a l i  c a n  b e  c o l l e c t e d  in  t h e  S a r g a s s o  

S e a  t h a n  Serrivomer l e p t o c e p h a l i .  C o n s e q u e n t l y  t h e  n u m b e r  of s p a w n i n g  f e m a l e s  i n  

Serrivomer m u s t  b e  c o n s i d e r a b l y  h i g h e r  t h a n  in  Anguil la  to c o m p e n s a t e  t h e  l o w  n u m b e r  

i n  o f f sp r ing .  V i c e  v e r s a  t h e  h i g h  n u m b e r  of e g g s  i n  a n  Anguil la  o v a r y  a l l o w s  a r e d u c t i o n  

i n  t h e  r a t e  of s p a w n i n g  f e m a l e s  in  t h i s  s p e c i e s .  T h i s  u n d e r l i n e s  o n c e  m o r e  h o w  s m a l l  t h e  

c h a n c e  is of m e e t i n g  a d u l t  Angui l la  s p e c i m e n s  i n  t h e  S a r g a s s o  Sea .  

C a l c u l a t i o n s ,  b a s e d  o n  s tock  e s t i m a t e s  of t h e  E u r o p e a n  ee l  (Tesch,  1980 a) (30-106 

f e m a l e s )  a n d  a s p a w n i n g  a r e a  of 2 -106  k m  2, p r o v e  t h a t  500  h a u l s  of " A n t o n  Dohrn ' "  a r e  

n e c e s s a r y  to c a t c h  o n e  f e m a l e  eel ,  p r o v i d e d  i ts  o c c u r r e n c e  is n o t  d e e p e r  t h a n  2000  m a n d  

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

p r e s e n t e d  b y  H a r d i n g  (Tesch,  1980 b) s u g g e s t s  t h a t  10 000  h a u l s  a r e  r e q u i r e d  to  c a p t u r e  

o n e  a d u l t  f e m a l e  w i t h  t h e  p r e s e n t  t e c h n i q u e s .  

T h e  l i k e l i h o o d  of s u c c e s s f u l  t r a w l i n g  o n  a d u l t  Anguil la  spp.  - w i t h o u t  t h e  n e c e s s a r y  

i n f o r m a t i o n  of i ts  w h e r e a b o u t s  - is  t h e r e f o r e  v e r y  smal l .  O t h e r  t e c h n i q u e s  s h o u l d  

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

d u r i n g  t h i s  e x p e d i t i o n  (Tesch,  1982) or  t h e  u s e  of h o r m o n a l l y  m a t u r a t e d  ee l s  as  l u r e s  or  

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

u s e  of l i g h t  as  a n  a t t r a c t a n t .  

W i t h  r e s p e c t  to o t h e r  a n g u i l l i f o r m  f ish,  a l l  t h e  h a u l s  of R.V. " F r i e d r i c h  H e i n c k e -  

e x c e p t  o n e  e x h i b i t e d  n e g a t i v e  r e su l t s .  A n  e a s y  e x p l a n a t i o n  is t h e  s ix fo ld  s m a l l e r  m o u t h  

a r e a  of i t s  m i d w a t e r  t r a w l  c o m p a r e d  w i t h  t h a t  of F.R.V, " A n t o n  D o h r n " .  In  a d d i t i o n ,  t h e  

t o w i n g  d e p t h  w a s  so  s h a l l o w  t h a t  t h e  m e s o p e l a g i c  e e l s  c o u l d  o n l y  s e l d o m  b e  c a u g h t .  
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