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ABSTRACT: Hydrographic  data for the  per iod 19th March to 16th April 1979, obta ined from cruise 
No. 210/92 of F.R.V. "Anton Dohrn" in the Sargasso Sea, are used for a description of the different 
water  masses. Horizontal  and  vertical distr ibutions are discussed, stressing the layering in particu- 
lar. The regional  differences of the t-S correlations are shown, especially the .s l ight  differences 
character izing the deeper  water  masses. Dynamic computat ions lead to some conclusions concern- 
ing the influence of hydrographic  features upon the 0-group eel larvae. 

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

D u r i n g  t h e  s e c o n d  p a r t  of c r u i s e  2 1 0 / 9 2  of t h e  F.R.V. " A n t o n  D o h r n "  - f r om 19 th  

M a r c h  1979 to 9 t h  M a y  1979 - h y d r o g r a p h i c  d a t a  w e r e  o b t a i n e d  as  b a c k g r o u n d  

i n f o r m a t i o n  to t h e  s a m p l e s  c o l l e c t e d  b y  t h e  d i f f e r e n t  b i o l o g i c a l  w o r k i n g  g r o u p s  as  

d e s c r i b e d  b y  T e s c h  (1982). 

T h e  S t a t i o n s  1 to  264* o n  t h e  N o r t h - S o u t h  a n d  E a s t - W e s t  s e c t i o n s  (Fig. 1) w e r e  

c a r r i e d  ou t  d u r i n g  t h e  p e r i o d  f r o m  19 th  M a r c h  to 16th  A p r i l  1979. T e m p e r a t u r e  a n d  

c o n d u c t i v i t y / s a l i n i t y  d a t a  w e r e  g a t h e r e d ,  u s i n g  C T D  (KieI M u l t i s o n d e ,  c a l i b r a t e d  w i t h  

r e f e r e n c e  N a n s e n  bo t t l e ) ,  XBT, a n d  a c o n t i n u o u s  t e m p e r a t u r e  a n d  s a l i n i t y  r e c o r d e r  a t  a 

d e p t h  of 5 m. 

D e p e n d i n g  u p o n  t h e  m a x i m u m  b i o l o g i c a l  s a m p l i n g  d e p t h ,  t h e  CTD w a s  a l w a y s  

u s e d  d o w n  to a t  l e a s t  600 m. W i t h  o n l y  s l i g h t  f a i lu res ,  t h e  XBTs  r e c o r d e d  d o w n  to a b o u t  

250 m, 500 m, or 900 m c o r r e s p o n d i n g  to t h e  p r o b e  types .  Thus ,  e x c e p t  for  7 b i o l o g i c a l  

s t a t i o n s  w h i c h  w e r e  c lose  to t h e  f o l l o w i n g  h y d r o g r a p h i c  s t a t ion ,  a t  l e a s t  o n e  v e r t i c a l  

t e m p e r a t u r e  p ro f i l e  t h r o u g h  t h e  s u r f a c e  l a y e r  - d o w n  to 250 m - w a s  t a k e n  a t  e a c h  

s t a t i o n  d u r i n g  t h i s  p a r t  of t h e  c ru i se .  T h e  59 CTD s t a t i o n s  a r e  m a r k e d  b y  f i l l ed  c i r c l e s  in  

F i g u r e  1. T h i s  F i g u r e  a l so  c o n t a i n s  t h e  p o s i t i o n s  of t h e  h y d r o g r a p h i c  s t a t i o n  w o r k  of R.V. 

" F r i e d r i c h  H e i n c k e " .  T h e  X B T  a n d  N a n s e n  b o t t l e  d a t a  a r e  p a r t l y  i n c o m p l e t e ,  o w i n g  to 

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

h o r i z o n t a l  t, S, a n d  o (t, S)* * d i s t r i b u t i o n s  g i v e n .  

• Hydrographical  counting:  Station 1 corresponds to "Anton  Dohrn'" Station 5505, Station 264 to 
5768. 

* * Symbols and  units  of the physical  quanti t ies  correspond to the Sun Report, IAPSO Publication 
scientifique No 31. 1979. S: salinity in  103 (formerly in %o), e: density index in ( g -  1) × 103. 
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The hydrographic  data of the "Anton Dohrn" course back  to Bremerhaven  - 
co l lec ted  wi th  the s a m e  instruments  - was  only  partly taken  into account. Spatial  and 
temporal  variations of the subtropical  convergence  prov ided  a lot of diff icult ies  w h e n  
c o m b i n i n g  t h e m  wi th  earlier data. Thus, the f o l l o w i n g  descript ion of the  m e a n  hydro- 
graphic  features is b a s e d  u p o n  the data of the period 19th March to 16th Apri l  1979. This  
paper - m a y b e  not ex tens ive  e n o u g h  for "pure" oceanographers  - m a y  h e l p  bio logis ts  to 
obtain an idea  of s o m e  of the phys ica l  processes  involved.  

H o r i z o n t a l  t, S, a n d  o (t, S) d i s t r i b u t i o n s  

The  horizontal  distributions of temperature,  salinity,  and dens i ty  index  in  the 
surface layer are g iven  in Figures 2a-c.  To exc lude  the diurnal  variation of temperature 
in  this ca lm weather  area, Figure 2a shows  the temperatures  measured  at a depth of 5 m. 
The sal init ies  recorded at the same depth (Fig. 2b) were  equal  to those at the surface. Of 
course, Figures 2 a - c  do not s h o w  a synoptic  situation. The  t ime  de lay  concea led  in these  
charts is about 4 weeks ,  as already ment ioned.  According to Canadian  SST charts, the 
local change  of surface temperatures  in the northern part of the area inves t igated  was  
more than 2 K wi th in  a week .  Thus, only the general  features of Figures 2a -c  can be 
discussed.  
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Fig. 2a. Temperature distribution in 5 m depth (hatched: mixing zone) 

The northern part  of the area inves t iga ted  was character ized by water  masses with 

very slight horizontal  gradients.  The temperature ,  salinity, and densi ty  index  ranges  
were  18.6 °C to 20.5 °C, 36.5 x 10  - 3  to 37.0 X 10 -3, and 25.7 to 26.3 respect ively.  To the 

south and west, this water,  almost  comple te ly  homogeneous  down to 150 m (Fig. 5) - in 

its nor thernmost  part " e i g h t e e n  deg rees"  water  (Istoshin, 1961), - was bordered  by the 
subtropical  convergence .  This more or less ex tended  mixing  zone (hatched in Fig. 2) 

conta ined  the t empera tu re  range of 20.5 °C to 22.5 °C, salinit ies of 36.7 x 10 -3 to 37.1 × 

10 -3, and densi ty indices  of 25.4 to 26.0. A third surface water  mass, south and west  of 
the convergence ,  had  increas ing  tempera tures  and decreas ing  sal ini t ies  and densi ty 

indices.  Towards the south and west,  at the per imete r  of the Anti l les  Current, the 

horizontal  t increase  and S and ~ decrease  became  stronger. Apart  from the northernmost  
area, there  was no constant  t -S  correlat ion of the surface waters  (see Fig. 7). Deduc ing  

meanders  or eddies  from the g iven  surface distributions wi thout  t ak ing  into account  any 

other sources is dubious. The spat ial  and temporal  dis tances dur ing this b iological  

survey were  too la rge  for such attempts. Certainly,  "Anton D o h m "  crossed eddies  and/or  
meanders  of the subtropical  convergence  at different times. Difficulties in get t ing a 

ver t ical  wire  w h e n  lower ing  the CTD, and the recorded sudden  jumps in t rawl ing depth 
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Fig. 2b. Salinity distribution in 5 m depth (hatched: mixing zone) 

and current  veloci t ies  of the MOCNESS  are expla inab le  not only by the eccentr ic i t ies  of 

the Bermuda  Triangle ,  but  also by such strong water  mass movemen t s  as are connec ted  

with  eddies  or meanders .  One  deep- reach ing  cold core counterc lockwise  eddy  of about  

100 km diameter  (or a p ronounced  meander)  was met  with twice,  centred at Stations 224 
and 230 (25 ° 12' N, 68 ° 40' W). In the surface distributions, it was  masked.  In the Figures  

3a -c  and in Figure  6, it is to be  seen  in the wes ternmost  part of the area invest igated.  

Furthermore,  this feature was found in the area whe re  Beckerle  (1972) supposed  the 

exis tence of a stable eddy street. 

A partly bet ter  impress ion  of the upper  water  zones inves t iga ted  is g iven  in Figures 

3a -c  which  show temperatures ,  salinities, and densi ty indices  in 100 m depth. This depth 
was chosen  because  it seems to be  the m e a n  depth  of the m a x i m u m  larvae  catches 

(Schoth & Tesch, 1982). The  tempera ture  distr ibution (Fig. 3a) espec ia l ly  provides  a good 

idea  of the different areas shown in Figure  2. The  convergence  area  was  much  more 

p ronounced  in 100 m depth  by the 21 °C and 22 °C isotherms. They  w e r e  runn ing  close 
together  as frontal zones th rough a large part  of the area  invest igated.  To the south, ar~ 

area  wi th  a fixed t empera tu re  range  (22 °C to 23 °C) followed. Remarkab le  increases  in 

tempera tures  first occurred at the per imeter  of the Anti l les  Current.  
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O n  the  other hand,  the  sa l in i ty  d i s tr ibut ion  in  this  d e p t h  (Fig. 3b) g a v e  no in forma-  
t ion other than  the  surface  distr ibut ion.  It c o n t a i n e d  the  s a m e  S range  as at the  surface.  In 
contrast  to F igure  2b, Figure  3b s h o w s  a g e n e r a l  increase  in  sa l in i ty  from north to south.  
M a x i m u m  sa l in i t i e s  w e r e  f o u n d  at the  p e r i m e t e r  of the  A n t i l l e s  Current.  This  feature  w i l l  
be  d i s c u s s e d  in  c o n n e c t i o n  w i t h  F igure  4. 

T h e  d e n s i t y  i n d i c e s  re su l t ing  from t h e s e  t and  S d is tr ibut ions  (Figs 3a, 3b) are g i v e n  
in  F igure  3c, w h i c h  d e m o n s t r a t e s  the  hor izonta l  h o m o g e n e i t y  of the  w a t e r  north of the  
c o n v e r g e n c e .  T h e  c o n v e r g e n c e  i t se l f  w a s  m a r k e d  b y  d e n s i t y  i n d e x  d e c r e a s e  from o 
(t, S ) =  25.9  to o (t, S ) =  25.4. South  of the  c o n v e r g e n c e ,  the  dens i ty  c o n t i n u e d  to 
decrease .  H o w  far the  c l o s e d  d e n s i t y  i n d e x  l ine s  south of the  c o n v e r g e n c e  b e t w e e n  
6 0 ° W  to 6 4 ° W  i n d i c a t e d  e d d y - l i k e  c irculat ion  cannot  be  i n d i c a t e d  b y  this  data set. 
E l e v a t i o n s  of the  t h e r m o c l i n e  d u e  to in terna l  w a v e s  (Figs 4, 5; 6) m a y  also be  a reason.  

V e r t i c a l  t, S, a n d  o (t, S) d i s t r i b u t i o n  

To g i v e  an  i d e a  of the  vert ica l  d i s tr ibut ion  of the  w a t e r  m a s s e s  d e s c r i b e d  above ,  t w o  
of the  n u m e r o u s  N o r t h - S o u t h  a n d  Eas t -West  h y d r o g r a p h i c  sec t ions  are r e p r o d u c e d  here.  
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Fig. 3a. Temperature distribution in 100 m depth 

Figure 4 shows the longest  North-South section conta in ing  Stations 72 to 111 in  the 
central  part  of the area invest igated,  and  Figure 5 the East-West section with Stations 
162 to 191 and, after interpolat ion,  Stations 213 to 227. The other sections, not shown, 
were of the same genera l  hydrographic  structure. 

Although exact vert ical  sal ini ty  and  densi ty computat ions were compi lable  for the 
CTD stations only (station number s  g iven in  the headings  of Figs 4 and  5), construction of 
the sal ini ty  and densi ty  index  sections was possible due to the strong t -S  correlation for 
t < 18 °C (Fig. 7). For h igher  temperatures,  the t -S correlation be t w e e n  ne ighbour ing  
stations were interpolated.  (This was also true for the Figs 2b, c and  3b, c.) 

As already ment ioned,  in  the area north of the convergence  vert ical ly homogeneous  
water  was found down to 150 m. Downwards,  this nor thern  Sargasso Sea surface water  
was followed by the "18 degree"  water  [t = (18 +__ 1) °C, S = (36.5 ± 0.3) x 10-3; Istoshin, 
1961], which was the in te rmedia te  layer of the whole Sargasso Sea area invest igated in  a 
depth range  of 200 m to 400 m (Figs 4, 5). Wedge-shaped,  it d iminishes  from north to 
south. Beneath, the "upper  thermocl ine"  (12 °C to 17 °C; Worthington,  1976) wen t  down 
to 700 m depth. In the southern parts of the sections, the warmed-up  southern Sargasso 
Sea surface water was vert ically homogeneous  down to about  100 m depth. The different 
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Fig. 3b. Salinity distribution in 100 in depth 

surface waters  w e r e  d i v i d e d  by  the  subtropica l  c o n v e r g e n c e  c o n s i s t i n g  of w a t e r  m i x e d  
from the  northern a n d  southern  surface  waters .  At  a d e p t h  of about  100 m,  this  a l m o s t  
ho r i zon ta l  trans i t ion z o n e  b e c a m e  the  vert ica l  t h e r m o c l i n e  d i v i d i n g  the  southern  surface  
layers  from the  "18 degree"  water ,  the  northern part of the  subtropica l  t h e r m o c l i n e  
(Defant,  1936). 

In its m i d d l e  or l o w e r  part, the  subtrop ica l  t h e r m o c l i n e  e n c l o s e s  an  i n t e r m e d i a t e  
m a x i m u m  sa l in i ty  layer.  It or ig ina te s  from the  g e n e r a l  c i rcu la t ion  of the  w a r m  water  
sphere  of  the  At lan t i c  O c e a n  (Defant ,  1936).  Ins ide  the  c o n v e r g e n c e ,  the  m i x e d  surface 
water  reaches  d e p t h s  of 150 m to 200  m b y  d o w n w e l l i n g .  In a d e p t h  layer  c o r r e s p o n d i n g  
to its dens i ty ,  it is transported into equator ia l  areas. As  s h o w n  b y  F igures  2b, 3b, 4, in  the  
frontal  area of the  c o n v e r g e n c e  zone ,  w a t e r  of 36.8  X 10 -3 to 36 .95  x 10 -3  w a s  found.  It 
w e n t  d o w n  to 100 m to 200  m at Stat ion  90. F o l l o w i n g  the  subtrop ica l  t h e r m o c l i n e ,  the  
i n t e r m e d i a t e  layer  of 10 m to 50 m t h i c k n e s s  is not  very  w e l l  r e p r o d u c e d  in  F igures  4 
and  5. H o w e v e r ,  it p r e s e r v e d  its t - S  corre lat ion from the  surface  d o w n  to d e e p e r  depths ,  
e v e n  at the  s o u t h e r n m o s t  s tat ions  [ s m a l l  p e a k  in  Fig.  7, t = (19.7 __+ 0.1) °C; S < 3 6 . 9 5  × 
10-3].  A lot  of s m a l l  s ca le  l ayer ing ,  i n c l u d i n g  s o m e  ins tab i l i t i e s ,  h a d  to be  left  out of  the  
Figures .  Perhaps  the  smal l ,  h i g h l y  s a l i n e  w a t e r  m a s s e s  (S > 36.9  × 10 -3) w e r e  con-  
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nected; for example,  be tween  Stations 92 and 96 (Fig. 4). As a consequence  of sal inity 
interpolation b e t w e e n  the CTD stations, this question is open. The small ,  h igh ly  sal ine 
water masses  may have  had their origin in intrusions of southeastern surface water with 
higher sal inity (Fig. 2b) into the mixed  surface water. Incidently,  considering their shape 
and the area of existence,  the h igh ly  sal ine water masses  should be named "lensis 
anguillaris". 

Only  in the sect ion g i v en  in Figure 4 was a second intermediate  sal inity layer found 
south of Station 96. Taking  into account the Figures 2b and 3b, this intermediate  layer 
can be interpreted as southern surface water with sal init ies  horizontal ly  increas ing in 
southeastern directions. It was  overlaid by warmer, and less sal ine,  surface water from 
the perimeter of the Ant i l les  Current. 

Al l  sections crossing the convergence  showed vertical d isplacements  of the i so l ines  
beneath  the frontal zone.  The "18 degree" water was  displaced to greater depths. A more 
or less  thick layer of d o w n w e l l e d  mixed  surface water lay b e tween  the southern surface 
water and the "18 degree" water. The horizontal scale of 100 km to 150 km and the layer 
th ickening  of up to 100 m corresponded very we l l  with the magni tudes  Katz (1969) 
reported from his measurements  (at the northwestern edge  of the charts g iven  here). 



Hydrographic features of the Sargasso Sea 

t 
N 5 

o . . . . . . . . . . . . . . . . . . . . . . . . . .  I ' i  . . . . . . . . .  I ' 1  . . . .  I ' - - . '  

NFI ] / / - I 1 ~  ~ / ~ / / < 

393 

S 

S~ ;  72 s4 9092 95 99 t01 106 110 n~ 

d 
~f~;72 78 O~ ~D92 96 99 IDI 10~ 110 111 

Fig. 4. North-South section (temperature, salinity, density index} 



394 G. Wegner  

FRV Anton Dohrn 09~04 11041979 

W 
St~t 227 

Z 200- 

5OO- 

m 

700- 

50 100am 
" . . . . . . . .  t 100~m 

185118~e 1841183~ E 

' ' ~  . . . . .  ~ / ~ I ! A ~ ' 7 % " > '  ' ) '  2 s 22 23 > > 2 72 

~ U I / ' k ~ - ' ~ J / - h \  f ~  . 1 "  \ \  ~~-~ --~/~ . . . - - ~ J / "  
~ 2 0  I _ I  lg 

S 

st Nr:227 221 217 213 191 1841218A/1 180 175 170 166 ~62 

300 / 

/ ~  ~ - - ~ f - J  ~ ~ ~ ~ . . . . . .  ~ 

Pig. 5. East-West section (temperature, salinity, density index) 



Hydrograph ic  features of the Sargasso Sea 395 

Besides that, a lot of in ternal  mot ion  was common to all  sections. With horizontal  

scales of 10 km to 100 km, the isol ine depths changed  by up to 50 m. In addi t ion to such 
str iking features  as the eddy  discussed (Fig. 5, wes ternmost  part}, the ver t ical  d isplace-  

ments  of the transit ion zone benea th  the surface layers {Figs 4, 5) should have  some 

inf luence  upon the Anguilla la rvae  found in the vicini ty  of the convergence  zone. The 
vert ical  isol ine meande r ing  was in the same magn i tude  as the vert ical  day-night  

migra t ion  of the largest  0-group larvae  (Schoth & Tesch, 1982}. The movemen t s  of the 

internal  waves  may stop, hinder,  or accelera te  larval  migrat ion.  

An a t t e m p t  was made  to obtain  a clear  picture of the main  layering.  From a 
southwestern  s tandpoint  (from 225 ° to 45 ° ) one looks into the depths  of the densi ty index  

isolines 25.6 and 26.2 in Figure  6. The  smoothed track of "Anton  Dohrn" (thick line}, 

s imilar  to that  of Figure  1, is coord ina ted  to the framing chart  grid, and gives  the surface 
of the t i l ted densi ty  index  sections. The  depth  scales for all  stations are t i l ted correspond- 

ing to the di rect ion of view.  The  East-West  sect ion (Stations 162 to 191) is g iven  in the 
upper  part of Figure  6. (Otherwise,  the North-South sections - in part  - would  not be 

recognizable.} 

The (upper) 25.6 isoline near ly  corresponded to the frontal zone and to the upper  

border  of the subtropical  thermocl ine.  The (lower) 26.2 isoline was only a little apart  
from the upper  border  of the "18 deg ree"  water.  Thus, the layer  b e t w e e n  both isolines 

% 

Fig. 6. Main layering, indicated by the density index isolines 25.6 and 26.2 
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represented  the convergence  area and  the subtropical  thermocline.  The layer is hatched 
in  Figure 6. On the other hand,  the depth of the 25.6 isoline gave the thickness  of the 
genera l ly  near ly  vertical homogeneous  surface layer. From the features discussed, the 
vertical  meande r ing  and  d e e p e n i n g  of the isolines just  to the s o u t h  o f  and  benea th  the 
frontal zone, can be seen very well  in  Figure 6. 
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t - S  c o r r e l a t i o n s  

The t -S  correlat ions of the 59 CTD stations are g iven  in Figure 7. As a l ready 
ment ioned,  the t -S  correlat ion be low  19 °C is near ly  the same for all stations. However ,  

small  differences are systematic.  
The longi tudina l  and la t i tudinal  gaps  are for bet ter  separation,  the restriction of the 

" conve r gence"  area to 64.5°W depends  upon the strong eddy structures observed  
westwards  in the corresponding longi tudinal  range.  They could have  had a different 

correlation. 
On the one hand, Figure  7 presents  the very different characterist ics of the surface 

waters;  on the other  hand, for each  of the four regions  the small  differences of the deeper  
water  masses are remarkable .  Combined ,  the regions NW, NE, and SW result in the 

re la t ively  narrow upper  part (lower sal ini ty for a g iven  temperature)  of the graph  in 
"ALL STAT.". The region SE represents  the lower  half of the combined  graph. The 

stations of the reg ion  " c o n v e r g e n c e "  are the l ink b e t w e e n  the SE and the other  3 regions,  

not only for the surface water,  but  also for the water  masses down to 700 m. Especial ly  for 

the "18 deg r ee"  water  and beneath ,  the rule seems to be:  the more the station lies to the 
southeast  of the area invest igated,  the h igher  the salinity is for g iven  tempera tures  

(maximum difference:  0.15 x 10-3). This rule includes  the t -S  correlat ion g iven  by Katz 

(1969). His posit ions at the nor thwes tern  edge  of the charts used here  had nearly the 
same tempera ture-sa l in i ty  re la t ion as the nor thwestern  "Anton  Dohrn" stations. 

Accord ing  to the rule, crossing of the salinity and densi ty index  isolines with the 

isotherms was  observed  main ly  in the south of the convergence  area during the 

construction of the sections. 

D y n a m i c  c o m p u t a t i o n s  

Keep ing  in mind  all the l imitat ions of the dynamic  method  (only horizontal  friction- 

less stationary motion, increas ing  inaccuracies  wi th  decreas ing  latitude), this method  is 

used to obtain the magni tudes  of horizontal  current components  in the Sargasso Sea. The 
dynamic  anomal ies  were  computed  from the CTD stations. The interpolat ion of the XBT 

measurements  was omit ted owing  to summat ion  of even  very  small  variations. The 

largest  common depth was 650 dbar. Apart  from southwestern  edges  (influence of the 

Anti l les  Current), the re la t ive  differences of the anomal ies  b e t w e e n  650 dbar and 1000 
dbar - one of the depths usual ly  prefer red  - can be  considered as small. For instance, 

re la ted  to 650 dbar  and to 1000 dbar, the surface current  difference was less than 2 % 

be tween  Stations 213 and 268. In addition, the main  differences in the anomal ies  

occurred b e t w e e n  100 dbar  and 300 dbar  - corresponding to the dynamic  computat ions 

of Bubnov & Fedorov (1979). 

Owing  to the fact that the m a x i m u m  larval  catches came from a range  of preferred 

depth  b e t w e e n  75 rn and 150 m, the dynamic  topography of the surface was reduced  to 
100 dbar. F igure  8 shows the dynamic  topography of 100 dbar re la t ive  to 650 dbar. The 

geostrophic  current  flows para l le l  to the isolines of topography.  In Figure  8, current 
direct ions are g iven  by arrows. As the CTD grid t aken  as a basis is of large  distances, one 

should be careful not to read - as is usual  - the geostrophic veloci t ies  from the isoline 

distances. The  numbers  a longs ide  the arrows in Figure  8 g ive  the computed  (mean) 

current  veloci t ies  in cm s -1 pe rpend icu la r  to the corresponding pairs of the CTD stations 
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(dots in Fig. 8) .  The arrows only have  b e e n  t i l ted in the direct ions para l le l  to the isolines. 

Thus, Figure  8 provides  an idea  of the horizontal  water  m o v e m e n t  of the 100 dbar  layer  
re la t ive  to the 650 dbar  layer. 
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Fig. 8. Dynamic topography of 100 dbar relative to 650 dbar, and corresponding geostrophic 
currents 

Al though based  upon a rough grid of about  60 stations - in the topography,  the 

convergence  area was stressed by a r idge  with re la t ive ly  steep slopes. It separa ted  the 

northern and southern areas conta in ing weake r  gradients.  In the nor thern area, the 
current  veloci t ies  were  in the magn i tude  of near ly  0 cm s -1 to 5 cm s -1, genera l ly  in 

wes te rn  directions. The  northern part  of the frontal zone moved  to the east  with up to 

14 cm s -1. The southern part  Of the convergence  area had wes te rn  currents of up to 7 cm 

s -1. The transit ion into the southern area is less abrupt  than  into the nor thern area. In 

larger  parts of the southern area, the 100 dbar  leve l  showed  mot ion into wes te rn  
direct ions also with  1.6 cm s -1 to 7.5 cm s - L  Figure 8 g ives  some current  a l ternat ions 

east of 61 ° W in both areas. Perhaps they  only exist ficti t iously owing  to the nonsynopt ic  
data. Never theless ,  the nor thern one was of s lower mot ion (< 3.5 cm s -I)  than the two 
southern features (up to 10 cm s- l ) .  

Maybe  denser  CTD measurements  in the frontal zone would  produce  much  h igher  
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velocit ies.  Katz (1969) computed  more  than  60 cm s -1 for the nor thern  frontal current, 

which  ag reed  with  his GEK measurements .  
The  h ighes t  current  velocity,  computed  from a couple of "Anton  Dohrn" CTD 

stations, lay in the area where  Becker le  {1972} supposed  a stable eddy street to exist. 

Be tween  Stations 211 and 213 the ve loc i ty  was 18.9 cm s -  t coinciding with  the 25 cm s -  ~ 

to 30 cm s -~ geostrophic  orbital veloci ty  (relative to 2000 m) reported by Bubnov & 
Fedorov (1979). Perhaps these stations lay in an ant icyclonic  eddy. 

C o n c l u s i o n s  r e g a r d i n g  e e l  l a r v a e  c a t c h e s  

Dur ing the per iod under  study, the part of the Sargasso Sea inves t iga ted  was 
character ized by northern and southern surface waters  d iv ided by the convergence  area 

inc lud ing  frontal zones. In the who le  area, the "18 deg ree"  water  was found benea th  the 
main  (subtropic) thermocline,  which  inc luded  the subtropic in te rmedia te  max imum 

salinity layer. The  conservat ion of the t -S  correlat ion of the frontal zone water  in the 

in te rmedia te  layer  and the systematic  sl ight  t -S  differences for the deeper  water  seem to 
have  no inf luence  upon the ee l  larvae.  On the one hand, the m a x im u m  catches were  

made  b e t w e e n  175 m and 50 ml that means,  the ee l  larvae l ive more or less in the lower  

half  of the surface layer. On the other  hand, the catches were  restr icted to the conver-  

gence  area, p redominan t ly  to its nor thern  part  and the frontal zones. Perhaps the frontal 

zones be long  to the area s t imulat ing spawning  of the migra t ing  adult  eels. The eddy 
structures in the southwestern  pe r ime te r  of the area  inves t iga ted  could have  the same 

inf luence  upon the adult  eels, because  larger  numbers  of larvae were  col lected in the 

nor thern vicini ty  of these features. 

The different parts of the current  f ield seem unab le  to br ing the larvae into preferred 

directions. The (geostrophic) current  veloci t ies  are too low. Let us consider  newly-born  

larvae inside the nor thern frontal current. Within 7 days, the animals  wil l  be  t ransported 
about  300 km to the East if they stay dur ing the whole  per iod in the core of the current 

wi th  a constant veloci ty  of 50 cm s -1. That  means,  they will  be t ransported through half 
the area of the larval  catches. It seems to be a random process of b i r thplace  if the currents 

cause accelera t ion  or h indrance  to the animals  in their  s t ruggle  to migra te  to Amer ica  or 

Europe; however ,  both the extent  of accelera t ion  and prevent ion  are slight w h e n  

compared  with  the distance the larvae have  to travel. Dur ing future invest igat ions in the 
convergence  area, narrow depth ranges  should be t rawled with open ing  and closing nets 

associated with  very dense  CTD measurements .  So that, by a possible  correlat ion of 

larval  quant i ty  and water  density, the spawning  layer  might  become  recognizable ,  a step 
which  migh t  then  reveal  the answer  to our Bermuda  p h e n o m e n a  of be ing  able to catch 
larvae wi thout  ca tching adults. 
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