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ABSTRACT: Both Atlantic eel species (Anguilla anguilla and A. rostrata) were collected in the 
Sargasso Sea during the 1979 cruise of the F. R. V. "Anton Dohrn" and R. V. "Friedrich Heincke". A 
total of 3,097 0-group larvae were caught during 80 hauls using the Isaacs Kidd Midwater  Trawl 
(55 hauls) and the 9-fold opening and closing net MOCNESS (25 hauls). 11 hauls of the MOCNESS 
indicated that the larvae showed a preference for the 150-175 m water depth during daytime and 
for the 50-75 m depth during night. The northern distribution limit seems to coincide with the 
"18 °C-water" at the sea surface. The Antilla current characterised by higher  temperatures and 
salinities could have been  the southern distribution limit. The north-easternmost occurrence of A. 
anguilla was noted at 50 ° W; the eastern distribution limit of this species could be farther east. The 
westernmost station at 69 ° W was positive for both species. A. anguilta, therefore, is very likely to 
occur beyond this area. The easternmost occurrence of A. rostrata was noted at 52°W though 
sporadic and with increasing abundance towards the west. At the western end of the network of 
stations the highest  concentration of larvae from both species was recorded. Oceanographic 
investigations reveal that the distribution of the smaller larvae (size-groups < 7 mm and < 10 ram) 
almost coincides with the assumed spawning area. 

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

F r o m  c o m p r e h e n s i v e  i c h t h y o p l a n k t o n  s u r v e y s  at  t he  b e g i n n i n g  of th is  c e n t u r y  

S c h m i d t  (1924, 1932) g a i n e d  s o m e  e v i d e n c e  tha t  t h e  E u r o p e a n  e e l  (Anguilla anguilla) 
d o e s  s p a w n  in  t h e  S a r g a s s o  Sea.  S e v e r a l  q u e s t i o n s  r e m a i n e d  to  b e  a n s w e r e d :  A m o n g  

t h e s e ,  t h e  h o r i z o n t a l  d i s t r i b u t i o n  of t h e  l a rvae  in  c o n n e c t i o n  w i t h  t h e  h y d r o g r a p h i c a l  

c o n d i t i o n s ,  t h e  d e p t h  p r e f e r e n c e s  a n d  t h e  s e p a r a t i o n  in to  t h e  s p e c i e s  A. anguilla a n d  

A. rostrata w e r e  u n s u f f i c i e n t l y  k n o w n .  

T h e  c r u i s e s  of t he  t w o  G e r m a n  (FRG) r e s e a r c h  v e s s e l s  " A n t o n  D o h r n "  a n d  " F r i e d r i c h  

H e i n c k e "  in  1979 (Tesch,  1982) c o v e r e d  a n e t  of s a m p l i n g  s t a t i ons  w h i c h  w a s  d e s i g n e d  

to a l l o w  t h e  i n c l u s i o n  of t h e  a s s u m e d  s p a w n i n g  a r e a  of A. anguilla. D u r i n g  th is  

e x p e d i t i o n  n e w l y  h a t c h e d  or s e v e r a l - w e e k s  o ld  ee l  l a rvae  w e r e  c a u g h t  u s i n g  d i f f e r en t  

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

a b o v e .  

Th i s  p a p e r  p r e s e n t s  t he  r e su l t s  o n  t h e  g e o g r a p h i c a l  d i s t r i b u t i o n  a n d  s o m e  r e s u l t s  on  

t h e  ve r t i ca l  p r e f e r e n c e s  of t h e  0 - g r o u p  la rvae .  A c o m p a r i s o n  of t h e  h y d r o g r a p h i c a l  

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

d u r i n g  t h e  a b o v e - m e n t i o n e d  cruise .  
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MATERIAL AND METHODS 

Figure 1 shows the ne twork  of stations and  the route of F. R. V. "'Anton Dohrn" 
dur ing  the collection of eel larvae. Included are five stations, not connected by lines, 
performed by R. V. "Friedrich Heincke" .  The cruise of F. R. V. "Anton Dohrn" (length 
84 m) in the Sargasso Sea took place from March 19th to April  17th and  April  20th to 
27th, 1979. The five stations with larvae collections made  by R. V. "Friedrich Heincke"  
(length 38 m) were be tween  March 9th and  14th and  on March 26th, 1979. Further 
details of the cruises (e. g. posit ions of hauls  and  stations) and  technical  details  of the 
ships are g iven by Tesch (1982) and  Tesch et al. (1979). 

Two different types of gear were used for the collection of eel  larvae. To prove the 
geographical  distribution, one requires  a h ighly  effective p l ank ton  ne t  because  the 
densi ty of the larvae stock is genera l ly  low. As earlier studies on the older leptocephal i  
have shown, one of the most effective gear is the Isaacs Kidd Midwater  Trawl  (Tesch, 
1980). We used a modificat ion of this net, the "Hamburger  P lanktonnetz"  (Biihringer, 
1972), with an open ing  of 6.2 m 2, a length  of 9 m and  a meshsize of 500 ~m. A smaller  
version of this IKMT (opening 2.1 m 2, length  6 m, meshsize 850 ~m) was used on board 
the R. V. "Friedrich Heincke" .  Depressor width of both gears was 3 m. The IKMT was 
towed on all net  stations shown in  Figure 1. Depth and  towing t ime of the gear were 
recorded by a t ime-depth-recorder  (Benthos Inc.). 

In areas where the IKMT indicated  a sufficiently dense stock of young  eel larvae, a 
mul t ip le  open ing  and  closing net  with 9 nets, each with an open ing  of 1.4 m 2, was towed 
(MOCNESS, see Wiebe  et al., 1976). This gear  provided information on the depth 
occurrence of the larvae by  resolving steps of 50 m (0-300 m) a nd  steps of 100 m 
(300-500 In). Al though the MOCNESS was towed 25 times, 9 hauls  had  to be discarded 
because  of insuff icient  funct ioning.  Of the r ema in ing  16 hauls,  11 were posit ive with 
respect to 0-group Anffuilla larvae. In addition, a smal ler  open /ng  and  d o s i n g  ne t  with 
five nets  (opening: 0.25 m 2) was used  55 t imes without  success with respect  to leptoce- 
phali.  Similarly, a neus ton  ne t  towed 125 t imes in  the Sargasso Sea y ie lded  no Anguitla 
larvae, a l though other leptocephalus  species were captured. 

Using the pre l iminary  results on the depth preferences of the larvae, as proven by 
MOCNESS hauls, the towing depth was de termined at which the IKMT was l ikely to 
make  its hauls  of larvae most effectively both by day and  by night.  At the b e g i n n i n g  of 
sampl ing  in  the Sargasso Sea, the preferred depths were unknown,  a l though from earlier 
invest igat ions especial ly  on older larvae (Schmidt, 1924; Jespersen,  1942; Tesch, 1980) a 
d iurnal  vertical migrat ion by  small  larvae could be assumed probably  not deeper  down 
than  300 m dur ing  dayl ight  and  probably  around 50 m dur ing  night.  For this reason the 
IKMT was towed obl ique ly  in  these depths. After it had  b e e n  roughly  es t imated from the 
MOCNESS hauls which  depths  had to be considered, the obl ique  IKMT hauls  took place 
wi th in  a smaller  range.  The densi ty  of the larvae at the different geographical  posit ions 
was calculated on the basis  of the t ime the ne t  was towed in  the depths preferred by the 
larvae. In order to have comparable  figures for the different stations, the captured 
n u m b e r  of larvae were  adjus ted  to 2 hours of towing. The speed of towing was  about  2 kn  
for all  types of nets. 

The sorting of the larvae was roughly done on board. This was especial ly  necessary 
in  order to find sufficient concentrat ions of larvae for the use of the MOCNESS and  also 
to evaluate  the depth preference of the larvae for further effective IKMT hauls.  The rest 
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of the ich thyoplankton  was p rese rved  in 4 % formalin buffered with  borax and sorted in 

the laboratory. Out of a l together  3,097 0-group larvae (5.0-30.0 mm in length;  Table  1), 

1,043 spec imens  (= 33.68 %) or ig ina ted  from the final  sorting in the laboratory. Identifi-  

cation of the larvae took p lace  by myomere  count ing us ing the key proposed by Smith 

(1979) and appl ied  by Schoth (1982). The  presence  of the two species  A. anguilla and 

A. rostrata was ascer ta ined on subsamples  by e lect rophoret ic  methods  (Comparini  & 
Rodin6, 1980; Compar in i  & Schoth, 1982). From the large  samples,  IKMT No. 33 and 35 

with  up to 1,000 Anguilla larvae,  subsamples  of 85 or 228 respect ive ly  were  taken. 

RESULTS 

Vert ica l  d is tr ibut ion 

For the es t imat ion of the ver t ical  distr ibution we  se lec ted  e ight  n ight  and three 
dayl ight  hauls  out of 25 MOCNESS  hauls  and used the number  of eel  la rvae  sorted on 

board  because  the sortings were  per formed re la t ive ly  carefully as the p lankton  mass in 

the M O C N E S S  was low. The sorting y ie lded  50 larvae in depths of 50-100 m and 16 in 

0-50 m for the n ight  hauls. 17 larvae  in 150-200 m and 6 larvae in 100-150 m were  the 

results for the hauls  taken  dur ing daylight.  In depths deeper  than 200 m, no 0-group eel  
larvae were  de tec ted  (Schoth, 1981). If towing  t ime is considered,  these results indicate  

that dur ing darkness  most 0-group larvae  (78.3 %) occur b e tw e e n  50 and 100 m. 21.7 % 

of the larvae  were  captured b e t w e e n  0 and 50 m; it can be assumed that dur ing our n ight  

70" os o qo o s,~ o so" 
I i 
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Fig. 1. Course of F. R. V. "Anton Dohrn" with positive and negative IKMT hauls of 0-group 
(<30 ram) Anguilla leptocephali; 5 stations not connected with the course were negative IKMT 

hauls of R. V. "Friedrich Heincke" except at position 27 ° 00' N, 61 ° 00' W 
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hauls  the layer  of strongest  larvae concentrat ion was b e t w e e n  50 and 75 m. Dur ing 

daylight,  70.4 % were  found in depths b e t w e e n  150 and 200 m. The smal ler  amount  

(29.6 %) was sorted out from the 100-150 m net; it is l ike ly  that dur ing dayt ime the larvae 
prefer  depths b e t w e e n  150 and 175 m. We therefore assume that b e t w e e n  dayl ight  and 

darkness  a vert ical  migra t ion  of about  100 m takes place.  

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

Figure  1 presents  the geograph ica l  distr ibution of 0-group larvae of A. anguilla and 

A. rostrata as r evea l ed  by posi t ive and nega t ive  hauls  inc lud ing  the five stations with 

mostly nega t ive  results ga ined  by R. V. "Fr iedr ich He incke" .  The nega t ive  hauls  of 

F. R. V. "Anton Dohrn"  were  in the south-east,  in the north and in the north-east.  All 

other  stations farther to the north-east  also gave  nega t ive  hauls  and are not inc luded  in 

this graph. The nor theas tern  l imitat ion of occurrence,  about  50 ° W, is not necessar i ly  the 

eastern boundary.  This could only have  b e e n  proven if more central  eas tern  hauls  had 
b e e n  made.  Similarly, the four southeastern stations wi th  nega t ive  results are not proof 

of the southernmost  occurrence,  since all southernmost  stations gave  posi t ive  results. In 

the west,  also, no distr ibut ion limits were  found. 
A. anguilla was present  in the whole  area except  two stations in the south-west.  

A. rostrata did not occur in most of the hauls east of 57 ° W but was stiI1 present  52 ° W (two 

specimens).  
The geograph ica l  distr ibution of the Anguilla la rvae  is shown graphica l ly  in Figures  

2 to 4. The  density calculat ions  were  made  on the basis of the depth  occurrence shown by 
the MOCNESS hauls;  e.g. if the total number  of Anguilla larvae caught  by IKMT night  

haul  No. 6 (Station 5588) is 20 the number  of larvae obta ined  in 2 h f ishing t ime (1 h in 

0-50 m; 1 h in 50-100 m) would  be  36.4 corresponding to a towing  t ime of 0.67 h in 

0-50 m, or 0.52 h in 50-100 m. In addition, the number  of A. anguilla, A. rostrata and 
Anguilla spec. was ca lcu la ted  us ing  these f igures and the quant i ty  in 10 x 104 m 3 of 

water  (filtered vo lume  -- speed  × net  open ing  × t ime of towing). From these  Figures  it 

is still more obvious than  from Figure  1 that the abundance  of A. rostrata decreases  from 

west  to east. In regard  to the smal ler  larvae of A. anguilla (Figs 3 and 4) they seem to 

occur in the central  la t i tudes in s imilar  quant i t ies  over  the whole  of the eas t -west  range.  
In the western  region,  however ,  a peak  of abundance  of both species  (Figs 2 to 4) is 

visible.  These  strong concentrat ions of larvae at the west  end of the inves t iga ted  area 
were  found within  a patch of about  50 naut ical  miles. Concern ing  the small  larvae 

(< 7 mm) of A. rostrata, 58°W was  the eas tern  l imit  a l though 2 A. rostrata spec imens  

smal ler  than 10 mm still" occurred 52 ° W. 

DISCUSSION 

At the b e g i n n i n g  of the t rawl ing  during the 1979 cruise in the Sargasso Sea, it was 

qui te  uncer ta in  at wh ich  depth  dur ing day and night  the ee l  la rvae  occurred. The first 
qual i ta t ive  proofs by IKMT on the occurrence of la rvae  are for this reason not very 

rel iable.  This concerns especia l ly  the collections made  by R. V. "Fr iedr ich  He incke" .  

Dur ing the greatest  part  of the hauls  the net  f ished in a depth  of about  25 m, which  is 

probably  out of the depth  range  of the small  larvae. Probably the t ime of towing  was too 
short in the depth prefer red  by the larvae.  In addition, the greates t  part  of the hauls  took 
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p l a c e  v e r y  e a r l y  in  t h e  yea r ,  w h e n  s p a w n i n g  of A. anguilla w a s  p r o b a b l y  o n l y  j u s t  

b e g i n n i n g .  M o r e o v e r ,  t h e  m e s h  s ize  of t h e  R. V. " F r i e d r i c h  H e i n c k e "  I K M T  w a s  too  b i g  

(850 ~m) to r e t a i n  t h e  s m a l l e s t  l a r vae .  T h e  o n l y  r e s u l t  w e  c a n  t h e r e f o r e  of fer  f r o m  t h e  f ive  

h a u l s  is t h a t  s p a w n i n g  of A. anguilla was ,  as  S c h m i d t  (1924) s u g g e s t e d ,  a t  t h e  s t a r t  of t h e  

s p a w n i n g  s ea son .  In  a d d i t i o n ,  t h e  f i rs t  a n d  s o m e  o t h e r  h a u l s  of F. R. V. " A n t o n  D o h r n "  

w e r e  no t  t o w e d  l o n g  e n o u g h  a t  t h e  co r r ec t  d e p t h  to h a v e  p roo f  of t h e  o c c u r r e n c e  or  e v e n  

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

a l so  b e  incor rec t ,  as  t o w i n g s  of t h e  I K M T  a n d  t h e  d e n s i t y  c a l c u l a t i o n s  a r e  b a s e d  o n  too  

s m a l l  a n u m b e r  of M O C N E S S  h a u l s .  P r o b a b l y  t h e  d e p t h  p r e f e r e n c e  of t h e  l a r v a e  is m o r e  

d i f f e r e n t i a t e d  t h a n  is e v i d e n t  f rom o u r  h a u l s ;  i t  m a y  c h a n g e  f rom n o o n  to a f t e r n o o n ,  f rom 

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

of t h e  s m a l l e r  l a r v a e  m a y  a l so  d i f fe r  f rom t h a t  of t h e  b i g g e r  l a r v a e .  

T h e  n e g a t i v e  I K M T  h a u l s  Nos  9 a n d  11 m a y  b e  d o u b t f u l  a l t h o u g h  t h e  n e a r b y  h a u l s  

Nos  10 a n d  12 w e r e  r e l a t i v e l y  co r r ec t  as  fa r  as  d e p t h  w a s  c o n c e r n e d .  W e  t h i n k  t h a t  h e r e  

t h e  A n t i l l a  C u r r e n t  d o e s  p r e v e n t  o c c u r r e n c e  of l a r v a e .  T h e  t e m p e r a t u r e  a t  100 m 

i n c r e a s e s  w i t h i n  a s h o r t  r a n g e  f rom 23.5 to ~ 25 °C. T h e r e  is a l so  a n  i n c r e a s e  i n  s a l i n i t y  

(37.0%0) c o m p a r e d  to t h a t  of t h e  c e n t r a l  S a r g a s s o  S e a  (36.8%0) ( W e g n e r ,  1982). In  t h e  

no r th ,  t h e  n e g a t i v e  h a u l  No.  42 m a y  b e  doub t fu l .  Nos  41 a n d  5 a r e  a l so  n e g a t i v e  b u t  

t h e s e  s e e m  to b e  cor rec t .  V e r y  l ike ly ,  s p a w n i n g  a n d  l a r v a e  o c c u r r e n c e  is l i m i t e d  b y  t h e  

n o r t h e r n  " 1 8 ° C - w a t e r  ' ' w h i c h  r e a c h e s  t h e  s u r f ace  h e r e  i n  w i n t e r  ( I s toshin ,  1961; Wor -  

t h i n g t o n ,  1959, 1976). In  t h e  n o r t h e r n  S a r g a s s o  S e a  i n  t h e  m o n t h s  f rom F e b r u a r y  to 

M a r c h  t h i s  w a t e r  l a y e r  e x t e n d s  f rom t h e  s u r f a c e  to a d e p t h  of 2 0 0 - 4 0 0  m. F a r t h e r  s o u t h  

t h e  " 1 8 ° C - w a t e r  ' '  b e g i n s  i n  a d e p t h  of a b o u t  300 m, e x t e n d i n g  d o w n w a r d  b u t  w i t h  

d e c r e a s i n g  d e p t h  a n d  i ts  s o u t h e r n  l i m i t  is a b o u t  20 ° N w h i c h  w a s  s i m i l a r  d u r i n g  t h e  1979 

e x p e d i t i o n  ( W e g n e r ,  1982).  

T h e r e  is n o  d o u b t  t h a t  t h e  o c c u r r e n c e  of l a r v a e  s m a l l e r  t h a n  7 m m  a n d  e v e n  t h a t  of 

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

e x p e r i m e n t s  of Y a m a m o t o  & Y a m a u c h i  (1974) a n d  Y a m a u c h i  et  al.  (1976) Anguilla 
l a r v a e  h a v i n g  a l e n g t h  of 7 m m  m u s t  b e  7 to 14 d a y s  old.  G e o s t r o p h i c a l  c o m p u t a t i o n s  o n  

t h e  h y d r o g r a p h y  i n  t h e  c e n t r a l  S a r g a s s o  S e a  b y  W e g n e r  (1982) r e s u l t e d  i n  a c u r r e n t  of 

1 -2  c m / s e c  i n  a g r e a t  p a r t  of t h e  a r e a  in  q u e s t i o n ,  w h i c h  is too  w e a k  to c a r r y  t h e  7 m m  

l a r v a e  f a r t h e r  t h a n  13 n m  w i t h i n  t w o  w e e k s .  V e l o c i t y  is m u c h  g r e a t e r  f a r t h e r  s o u t h  i n  t h e  

A n t i l l a  C u r r e n t  (15 c m / s e c )  a n d  i n  t h e  a r e a  of 25 ° N, for e x a m p l e ,  no t  fa r  f r o m  t h e  s t a t i o n s  

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

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

< 17 c m  • sec  -1 a t  a m a x i m u m .  T h e  q u e s t i o n  is, w h e t h e r  t h e  m a s s  o c c u r r e n c e  of l a r v a e  in  

t h i s  a r e a  r e s u l t s  f rom s i d e  c u r r e n t s  of t h e s e  gyres .  A n o t h e r  e x p l a n a t i o n  for  t h e  h i g h e r  

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

of s p a w n e r s .  

A c o m p a r i s o n  w i t h  e a r l i e r  r e s u l t s  o n  A. anguilla (Fig. 5) s h o w s  t h a t  w e  a re  e s s e n -  

t i a l l y  i n  a c c o r d a n c e  w i t h  S c h m i d t  (1924, 1932). T h i s  is e s p e c i a l l y  t r u e  w h e r e  l a t i t u d e  is 

c o n c e r n e d .  It is s t r i k i n g  t h a t  t h e  a r e a  of t h e  7 m m  l o n g  A. anguilla, t h e  " S c h m i d t ' s  

C i g a r " ,  is c o m p a r a t i v e l y  s m a l l  (Bo6t ius ,  p e r s o n a l  c o m m u n i c a t i o n ) .  W e  f o u n d  a m u c h  

g r e a t e r  e x t e n t i o n  to t h e  wes t .  A l so  to t h e  eas t ,  ou r  a r e a  of g e o g r a p h i c a l  d i s t r i b u t i o n  

s e e m s  to i n d i c a t e  a w i d e r  r a n g e .  T h i s  is r e m a r k a b l e  b e c a u s e  ou r  c o l l e c t i o n  is t h e  r e s u l t  of 

o n l y  o n e  c r u i s e  w h e r e a s  S c h m i d t ' s  (1932) m a t e r i a l  is  b a s e d  o n  a t  l e a s t  four  c ru i se s .  T h e s e  
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c r u i s e s  s h o u l d  h a v e  p r o v i d e d  m a t e r i a l  e x h i b i t i n g  a m u c h  b r o a d e r  a r e a  of o c c u r e n c e  of 

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

t h e  I K M T  w a s  m o r e  e f f e c t i v e  i n  p r o v i n g  g e o g r a p h i c a l  d i s t r i b u t i o n  t h a n  S c h m i d t ' s  2 m 

r i n g  t r awl .  O n  t h e  m a r g i n  of t h e  s p a w n i n g  a r e a  w h e r e  f e w e r  l a r v a e  occur ,  S c h m i d t ' s  

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

o v e r l a p p i n g  of t h e  s p a w n i n g  a r e a s  of t h e  t w o  s p e c i e s  f rom S c h m i d t ' s  (1932) r e s u l t s  w a s  

l ike ly .  W e  f o u n d  a c o n s i d e r a b l e  o v e r l a p p i n g  of t h e  7 m m  l a r v a e ,  w h e r e a s  t h e  10 m m  

l a r v a e  a r e a  of A. rostrata w a s  c o n g r u e n t  for  t h e  g r e a t e s t  p a r t  w i t h  t h e  a r e a  c o v e r e d  b y  

A. anffuilla; t h e  n o r t h e r n  b o u n d a r i e s  w e r e  p r o b a b l y  e x a c t l y  t h e  s a m e  for b o t h  spec i e s .  In  

t h e  s o u t h - w e s t  a n d  w e s t  f u r t h e r  i n v e s t i g a t i o n s  a re  n e c e s s a r y ,  In r e g a r d  to A. rostrata i ts  

i n c r e a s i n g  d e n s i t y  in  t h e  w e s t  s u g g e s t s  a m u c h  m o r e  e x t e n d e d  s p a w n i n g  a r e a  in  t h i s  

d i r e c t i o n ;  w e  a r e  i n f o r m e d  (Smi th ,  p e r s o n a l  c o m m u n i c a t i o n ;  K l e c k n e r  & M c C l e a v e ,  

1982) t h a t  e v e n  i n  t h e  S t r a i t  of Y u c a t a n ,  A, rostrata, 1 1 - 1 7  m m  i n  l e n g t h ,  c o u l d  b e  

c o l l e c t e d  w h i c h  m a k e s  s p a w n i n g  i n  t h e  C a r i b i c  l ike ly .  
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