


1. INTRODUCTION 

Under an  ag reemen t  be tween  t h e  G o v e r n m e n t s  o f  Congo  a n d  G a b o n ,  

i 

I 
t h e  U n i t e d  N a t i o n s  Food and A g r i c u l t u r a l  O r g a n i s a t i o n  (FAO ) a n d  

I t h e  Norwegian Agency  f o r  D e v e l o p m e n t  A i d  (NORAD), t h e  f i s h e r y  

r e s e a r c h  v e s s e l  D R .  FRIDTJOF NANSEN i s  c o n d u c t i n g  a  s e r i e s  o f  

s u r v e y s  of  t h e  f i s h  r e s o u r c e s  o f  Gabon and  Congo. T h i s  fo rms  p a r t  

o f  t h e  UNDP/FAO programme ~ ~ 0 / 8 2 / 0 0 1 .  

T h i s  c r u i s e  r e p o r t  i s  t h e  f i r s t  o f  a  series o f  i n t e r i m  r e p o r t s  t o  

I be i s s u e d  u p o n  t h e  c o m p l e t i o n  o f  e a c h  i n d i v i d u a l  s u r v e y .  T h e  
I 

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

1 
The f o l l o w i n g  s c i e n t i f i c  p e r s o n n e l  p a r t i c i p a t e d :  

i From IMR, Bergen:  

'I T .  Stroemme ( c r u i s e  l e a d e r )  

S .  Myk levo l l  
l 

i O .  S k a a t u n  

I .  S v e l l i n g e n  ( i n s t r u m e n t  c h i e f  ) 

I T. Haugland 

From FAO 
l 
I G a b r i e l l a  B i a n c h i  
i 
l From Congo 

P r o s p e r  Mfina 

F r a n c o i s  B i l e k o  

From Gabon 
I 

l 
I Leon Mba Nguema 

J e a n  Alhogo Nang 

From Z a i r e  

Enganya Mpia Wang0 

2 .  NARRATIVE - 

I T h e  s u r v e y  s t a r t e d  i n  P o i n t e  N o i r e  o n  2 March .  T h e  s h e l f  w a s  
l 

c o v e r e d  n o r t h w a r d s  w i t h  a n  a c o u s t i c  s u r v e y  g r i d  w i t h  i 

i a p p r o x i m a t e l y  10 m i l e s  be tween  t h e  t r a n s e c t s .  Semi-random bot tom I 

l 
t r a w l  s t a t i o n s  w e r e  l a i d  o u t  a l o n g  t h e  c r u i s e t r a c k  d u r i n g  

l d a y l i g h t  t o  a s s e s s  t h e  d e m e r s a l  b i o m a s s  b y  t h e  s o  c a l l e d  s w e p t  
l 

a r e a  method. The a r e a  j u s t  s o u t h  o f  Cape Lopez i s  r e s t r i c t e d  d u e  

1 



t o  heavy o i l  d r i l l i n g  a c t i v i t i e s .  This a r e a  was n o t  surveyed a s  

no permit t o  navigate  t h e r e  had been received.  The v e s s e l  c a l l e d  
.. . 

on Por t  Gen t i l  on 9 March f o r  r e f u e l l i n g .  T h e r e a f t e r  t h e  s u r v e y  

continued northwards t o  t h e  northern Gaboneese border .  A ca11 was 

made on Owendo from 13 t o  14 March t o  f i n a l i z e  t h e  c r u i s e  r epor t  

and meet r e p r e s e n t a t i v e s  of t h e  f i s h e r i e s  a d m i n i s t r a t i o n  and 

UNDP, L i b r e v i l l e .  The Gaboneese s c i e n t i s t s  were disembarked i n  

Owendo, w h e r e a f t e r  t h e  v e s s e l  s t e a m e d  t o  P o i n t e  N o i r e  t o  

disembark crew and remaining s c i e n t - i s t  and f o r  layup. 

The c r u i s e  t r a c k  w i t h  t r a w l  and hydrographical s t a t i o n s  a r e  shown 

i n  Figure 1. 

3 . HYDROG RAPHY 

Only l imi ted  hydrographical  work was c a r r i e d  o u t .  Two s e c t i o n s  

were l a i d  o u t ,  one a l i t t l e  n o r t h  of Mayumba and one n o r t h  of 

P o r t  G e n t i l  ( ~ i g u r e  1 ) .  F i g u r e  2 shows t h e s e  t w o  s e c t i o n s  

together  with a t h i r d  one, jus t  south of t h e  Congo r i v e r ,  c a r r i e d  

o u t  a few days e a r l i e r  a t  t h e  end of t h e  p r e c e d i n g  s u r v e y  i n  

Angola. 

The sur f  ace temperature shows o n l y  s l i g h t  v a r i a t i o n s  a l o n g  t h e  

coas t  from Pointe  Noire t o  North-Gabon and l i e s  w i t h i n  t h e  r ange  

28-30 degr .  C .  The thermocline i s  loca ted  a t  around 20 m depth.  

The oxygen content  of t h e  water i s  such t h a t  it should n o t  l i m i t  

t h e  d i s t r i b u t i o n  of t h e  f i s h e s  on t h e  s h e l f .  The l e v e l  i s  above 

2 m l / l  down t o  about 200 m depth.  

4 .  BOTTOM DESCRIPTION 

The types of bottom observed by t h e  echo sounder along t h e  c r u i s e  

t r a c k s  were c l a s s i f i e d  according t o  t h e i r  assumed s u i t a b i l i t y  f o r  

bottom t rawl ing  a s  follows: 

1. Even smooth bottom, l i k e l y  t o  be s u i t a b l e  f o r  t rawl ing .  

2 .  Generally smooth, but more uneven bottom; care  must be 

taken t o  s e l e c t  f  i sh ing  pa th .  



l 
l - '* "- *-- - 3 .  Rough bottom, unsui tab le  f o r  t rawl ing .  

l 4 .  Very s teep  bottom, unsui tab le  f o r  t rawl ing .  

I F igure 3 p r e s e n t s  t h e  r e s u l t s  w i t h  come i n t e r p o l a t i o n  between 

c r u i s e  t r a c k s .  Some u n c e r t a i n t y  i s  t h e n  of c o u r s e  i n t r o d u c e d  
7 

I 
I s i nce  only a  narrow s t r i p  of bottom has  a c t u a l l y  been observed. 

5 .  FISH DISTRI  BUTION AND ABUNDANCE 

The acous t i c  da ta  obtained from t h e  echo sounders and i n t e g r a t o r s  
a r e  processed and c l a s s i f i e d  a c c o r d i n g  t o  a  p rocedure  based on 

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

r e c o r d i n g s  produced by v a r i o u s  forms of organisms and on t h e  

information gained from t h e  f i s h i n g  experiments. Three ca tegor ies  

a r e  usual ly  d is t inguished:  

1. Pelagic  f i s h  type I : Clupeids e.g.  s a r d i n e l l a s ,  s a rd ines ,  

anchovies . 
2 .  Pe lagic  f i s h  type 11: Other schooling p e l a g i c  f i s h  such as  

horse  mackerel, o the r  carangids,  

mackerels,hairtails,barracudas e t c .  

3 .  Demersal f i s h  Other than  p e l a g i c  schooling f i s h  

such a s  seabreams, croakers ,  snappers 

groupers ,  grunts  e t c .  

I n  addi t ion ,  s igna l s  caused by plankton and by mesopelagic  f i s h  

such as  myctophids a r e  r e c o r d e d ,  b u t  no f u r t h e r  p r o c e s s i n g  i s  

made of these  da ta .  

Assessment of t h e  abundance of f i s h  r e s o u r c e s  based  on a c o u s t i c  

observat ions combined wi th  experimental  f i s h i n g  i s  a  method which 

e s p e c i a l l y  l e n d s  i t s e l f  t o  f i s h  found  i n  s c h o o l s  o r  o t h e r  

a g g r e g a t i o n s  i n  mid w a t e r .  T h e r e  a r e  some s t r i c t l y  b o t t o m  

d w e l l i n g  f i s h e s  e . g .  r a y s  and f l o u n d e r s  which  w i l l  e s c a p e  

acous t i c  de tec t ion .  Also f i s h  i n  t h e  ve ry  s u r f a c e  l a y e r  can n o t  

be recorded by t h e  echo sounder, but  s c h o o l s  may be d e t e c t e d  by 

t h e  h o r i s o n t a l  ranging sonar .  For n a v i g a t i o n a l  r e a s o n s  t h e  work 

with t h e  R/V "Dr. F r i d t j o f  Nansen " i s  l i m i t e d  t o  w a t e r s  d e e p e r  

than about 15m. The e f f e c t s ,  i£ any,  of t h e s e  f a c t o r s  w i l l  be 

towards an underestimate.  



The abundance of t h e  demersa l  f i s h  s t o c k  a r e  a l s o  a s s e s s e d  on 

b a s i s  of semi-random bot tom t r a w l  s t a t i o n s  a l o n g  t h e  c r u i s e  

t r a c k .  

A common f e a t u r e  d u r i n g  t h e  su rvey  was t h e  p r e s e n c e  of d e n s e  

r e g i s t r a t i o n s  of plankton which screened t h e  r a t h e r  f a i n t  t r a c e s  

of f i s h  resources .  This  w i l l  somewhat e f f e c t  t h e  p rec i s ion  of t h e  

a c o u s t i c  e s t ima tes ,  and makes t h e  t r awl  survey assessment  usef  u l  

f o r  comparison. 

During t h e  present  survey t h e  abundance of t h e  small  p e l a g i c  f i s h  

resources was very low and it has not been considered mean ingfu l  

t o  s e p a r a t e  t h e  f a i n t  p e l a g i c  r e c o r d i n g s  i n t o  P e l a g i c  I and  

p e l a g i c  I1 as introduced above. The d i v i s i o n  w i l l  be appl ied  when 

h igher  abundances w i l l  be r e c o r d e d ,  p robab ly  i n  t h e  c o u r s e  of 

l a t e r  coverages, during o the r  seasons . 

F i g u r e  4 shows t h e  d i s t r i b u t i o n  of s m a l l  p e l a g i c  f i s h  w h i l e  

Figure 5 shows t h e  demersal r e s o u r c e s  r e c o r d e d  by t h e  a c o u s t i c  

sys tem.  Where p e l a g i c  r e g i s t r a t i o n s  w e r e  f o u n d ,  t h e y  w e r e  

genera l ly  of low l e v e l  and no t r u e  s c h o o l s  were l o c a t e d  which 

could form b a s i s  f o r  i n d u s t r i a l i z e d  f i s h e r i e s .  No e x p l o i t a b l e  

resources of s a r d i n e l l a s ,  anchovies o r  horsemackerel were f  ound . 
I t  i s  assumed t h a t  they  were south of t h e  a r e a  i n v e s t i g a t e d ,  i n  

accordance  w i t h  t h e  g e n e r a l  s e a s o n a l  m i g r a t i o n  c y c l e ,  The  

r e m a i n i n g  s m a l l  p e l a g i c  r e s o u r c e s  c o n s i s t e d  o f  s c a t t e r e d  

occurrences of Trachurus t r e c a e  (10-20cm), D e c a p t e r u s  p u n c t a t u s  

(6-21cm),  Chloroscombrus c h r y s u r u s  ( 20-26cm) and B a l i s t e s  

capr iscus  (7-8cm). The t r i g g e r f i s h ,  B a l i s t e s  c a p r i s c u s  was found 

from Cape Lopez and northwards and was assessed t o  52 000 tonnes.  

The remaining s m a l l  p e l a g i c  r e s o u r c e s  were a s s e s s e d  t o  48 000 

tonnes.  

Also t h e  demersa l  r e s o u r c e s  were a s s e s s e d  a s  q u i t e  p o o r .  The 

es t imate  from t h e  a c o u s t i c  sys tem was 30 000 t o n n e s ,  w h i l e  t h e  

t r awl  survey gave 1 2 5  000 t o n n e s .  The l a s t  i s  c o n s i d e r e d  t o  be 

t h e  most r e l i a b l e  f i g u r e  a s  t h e  sc reen ing  e f f e c t  from p l a n k t o n  

and a  genera l ly  low l e v e l  of t h e  r e g i s t r a t i o n s  s e v e r e l y  a f f e c t e d  

t h e  accuracy  of t h e  a c o u s t i c  e s t i m a t e .  The d e m e r s a l  s p e c i e s  

c o n s i s t e d  mainly of seabreams (Dentex s p p . , S p a r u s  s p p .  and  



-" 

a n d  e m p e r o r s  

I ( ~ s e u d o t o l i t h u s  s e n e g a l e n s i s  ) . I n  d e e p e r  w a t e r s  t h e  b i g e y e  

I ( P r i a c a n t h u s  a r e n a t u s )  was common. 

1 Records  of  f i s h i n g  s t a t i o n s  a n d  ca tch  of d o m i n a n t  s p e c i e s  a r e  

shown i n  Appendix 11. 

l P o o l e d  a n d  s t a t i s t i c a l l y  u n w e i g h t e d  d i s t r i b u t i o n s  f r o m  a l l  I 

samples  of  t h e  most comrnon s p e c i e s  a r e  shown i n  append ix  111. 



GABON 

Figure 1 .  Cruise track and stations worked. 
l l 
I 
l !  
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EOUATOR 10 -11 MAR 1985 

--. 
PTE PANGA 5 MAR 1985 

--. 

PONTA DA MOITA SECA 22-23 FE0 1985 

F igu re  2. The hydrographica l  sec t i ons  



GABON 

F i g u r e  3. Bottom types. 
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F igu re  4. The d i s t r i b u t i o n  o f  smal l  p e l a g i c  f i s h .  



Figure 5. The distribution of demersal fish from acous.tic registrations. 



1 APPENDIX I 

! INSTRUMENTS AND FISHING GEAR USED 

A C O U ~ ~ ~ C  i n s t r u m e n t s  : 

Two Simrad e c h o s o u n d e r s  EK 4 0 0 ,  38 and  120 W z  w e r e  u sed  

d u r i n g  t h e  s u r v e y  f o r  e s t i m a t i o n  of  f i s h  d e n s i t y .  

I n s t r u m e n t  s e t t i n g s  : 

Range 

T r a n s m i t t e r  

Bandwidth 

P u l s e  l e n g t h  

TVG 

A t t e n u a t o r  

Recorde r  g a i n  

T r a n s d u c e r  

EK 400/38 

o-100+100 

~ i g h ( 5  kw nom.) 

3 . 3  kHz 

1 m s  

20 l o g  R 

20 dB 

7 

Ceramic  (8  x 8  ) 

EK 400/120 

0-100 

~ i g h ( 1 . 2 5  kw nom) 

3 . 3  kHz 

1 m s  

20 l o g  R 

O dB 

5  

Ceramic (10 c m  c i rc .  ) 

EK 400/38 was c o u p l e d  t o  t h e  d i g i t a l  i n t e g r a t o r  Q D  and t o  

a n a l o g  i n t e g r a t o r  Q M .  

QD s e t t i n g s :  G a i n  30 dB, T h r e s h o l d  10 mV. 

Q M  s e t t i n g s :  G a i n  20 dB x 1 0 ,  t h r e s h o l d  10 

Gain  10  dB x  1 0 ,  t h r e s h o l d  1 

I Sonar :  

An ST-sonar was u s e d  t o  d e t e c t  f i s h  s c h o o l s  c l o s e  t o  t h e  

s u r i  a c e .  R e c o r d e r  r a n g e  0-250m. 

i 
l C a l i b r a t i o n  on s t a n d a r d  t a r g e t  3 / 2  -85:  

l I n s t r u m e n t  c o n s t a n t  f o r  b iomass  c a l c u l a t i o n s  : C = O  .O82 m /mm/nm 

1 H y r o g r a p h i c  equipment  

I T e m p e r a t u r e ,  s a l i n i t y  and oxygen c o n t e n t  was sampled a t  

i s t a n d a r d  d e p t h s  w i t h  Nansen b o t t l e s .  Oxygen was measured 

w i t h  t h e  Wink le r  method and s a l i n i t y  d e t e r m i n e d  w i t h  a n  

1 i n d u c t i v e  s a l i n o m e t e r .  S u r f  a c e  t e m p e r a t u r e  was r e c o r d e d  a t  4 

m d e p t h  w i t h  a t h e r m o ~ r a p h .  



~ i s h i n g  g e a r  

Bottom t r a w l :  High opening shr imp and f i s h  t r a w l  w i t h  r u b b e r  

bobb ins  g e a r ,  h e a d l i n e  31m, h e a d l i n e  h e i g h t  d u r i n g  t r a w l i n g  

a b t  6m. 

P e l a g i c  t r a w l s :  Type " I l a r s t a d t r a w l " ,  w i d t h  a b t  30 m ,  

v e r t i c a l  open ing  10-15 m ;  Type modi f i ed  " B a s t r a w l " ,  wid th  

a b t  25m, v e r t i c a l  opening a b t  25 m ;  a l l  t r a w l s  w i t h  f i n e  

meshed i n n e r  l i n i n g  i n  cod e n d s .  

C o n t a n t s  a p p l i e d  f o r  t h e  bot tom t r a w l  s u r v e y :  

C a t c h a b i l i t y  coef  f i c i e n t  : Q = 1 . 0  

D i s t a n c e  between wings of t r a w l  d u r i n g  t r a w l i n g  : 18.5  m 



APPENDIX 11: Record of fishing s tat ions with dominant species. 
BT: Bottom trawl, PT: Pelagic trawl. --------------------------------------------------------------------------------------------------------------- 

TIME CTN GEAR -)_EfI~-(~)- --ffl$jUjlN-- ------------- CGTCH ( K G )  WEIGTH ( K G )  
DATE START No. TYPE BOTTOM GEAR LATIT. LONGIT, TOTAL PR HR D O M I N A N T  CPECIEC PR HR 1. 

03.03 0350 1 PT 13 5 C04 32' E011 39' 207,8 623,4 Chloroscocbrus c h r y ~ u r u s  171,00 27,4 
Raja sp 135,00 21,b 
Cph~raena guachancho 97,20 15,s 
I l i sha  af r icana  8b,40 13,8 

03.03 0737 2 bT 33 33 C04 30' E011 29' 237,l 474,2 Brachvdeuterus au r i t u s  
I l i sha  africana 
Sphyraena guachancho 
Chloroscombrus chrysurus 

03.03 1012 3 ET 74 74 C04 36' E011 22' 31,8 63,6 Brachydeuterus au r i t u s  
Pentherosci on rb i z i  
Trachurus t recae  
Dentee ansolensi 5 

03.03 1537 4 ET 91 91 504 27' E011 10' ?2,4 44,8 Brachvdeuterus au r i t u s  
Epinephelus aeneus 
Dentee canar iens is  
I l l ex  coindet i i  

03.03 1803 5 %T 30 30 C04 21' E011 22' 135,B 904,4 Pseudotoli thus typus 
Pseudotol i thus s ~ n e g a l e n ~ i  s 
Pteroscion pel i  
Galeoides decadactvlus 

04.03 0155 b PT 21 2 C04 05' E011 09' 102,l 204,: Lutlanus anennes 
I l i s h a  af r icana  
Cardinel l a raderens is  
Sphyraena quachancho 

04.03 071U 7 BT 102 102 C04 13' E010 $7' 17,6 78,4 Eentex anqolensis 
Ariomma hondi 
Ucbrina canar iens is  
Dentex c a n a r i e n ~ i s  

44,ilO b?, 1 
10,20 16,O 

4,06 6,2 
2,10 3,s 

04.03 1105 8 ET 91 91 C04 04' E010 45' 20,3 40,b Brachvdeuterus aurituk 24,ilrJ 59. I 
Tt-achul-uk t r ecae  4.80 11,B 
Dent~x angolensis 3,40 8,: 
Decapterus rhonchus 1,au 4,4 

04.03 1442 9 bT 26 26 C03 44' E010 51' 203,4 406,B Pnmadasys jubelini  
Sparus caeruleos t ic tus  
Dentex canariensi? 
Ep~nephel us aeneus 

01.03 1700 10 bT 50 50 C03 53' E010 45' 36,4 72,B Epine~he lus  arneus 
Cphusena sph:{ra~na 
brachvdcuterus aur i t u s  
Sphvraena quachanch~ 





T I H E  SiW GEAR -i;_t_PIH!li)_ --~CMMlgt4-- ------------- CATCH iYG) YEIGTH {KG) 
DATE START 140. TYPE BOTTOH GEAR LATIT, LONGIT. TOTAL PR HR DONIIiANT SPECIES PR HR % 

(17,,j$ 14-58 : ~ B T  13 13 ~ r i 2 i ~ ~ ' E ~ i ( I Y l ? '  13,4 67,J Ale r t i s a l exandr inus  411.00 65, b 
Drepane af r icana  17,00 25,3 
Scomberomorus t r i  t o r  5,00 7,4 
Chaetodlpterus goreensis 1,00 1,4 

07.03 1655 22 BT 44 44 502 07' E009 10' 8 , l  l h ,2  Pagellus b e l l o t t i i  10,?0 62,9 
Decapterus punctatus 5?40 33,3 
F l s t u l a r i a  petiaba ,30 1,8 
Z E U S  faber ,30 1,8 

08.03 C1715 23 BT 121 121 501 21' E008 30' 131,4 ?h;,B Arionma bondi 141,bO 53,b 
Spicara al  t a  41,60 15,7 
Dentex congoensis 32,80 12,4 
Epinephelus aeneus 16,hO b,2 

08.03 1240 24 BT 44 44 500 56' EVOB 32' 1,2 L,4 Pagellus b e l i o t t i i  1,OD 41,b 
Fi s tu l a r i  a petimba ,40 16,6 
Lagocephalus laevigatus  ,40 Ib,b 
Chel idonichthvs gabonensis ,30 1?,5 
LOLIGINIDAE ,30 1?,5 

g8.43 1703 25 BT 75 95 500 33' E008 44' 11,0 66,0 Ariomma bondi 
Dentex canar iens is  
I l l ex  coindet i i  

98.0; l815  26 BT 62 62 500 34' E M 8  49' 23,4 46,8 Trachurus t r ecae  
Epinephelus aeneus 
5phrraena sphyraena 

, Priacanthus arenatus 

10.03 0935 27 ET 16 16 C00 32' E008 56' 7,0 14,O Alect is  alexandrinus 
Sparus cae ru l eos t i c tu s  
Psettodes belcheri  
Selene do r sa l i s  

1?,03 1134 28 BT 25 25 C00 26' E008 55' 15,4 30,8 Pagellus b e l l o t t i i  
Bal i s t e 5  capr iscus  
Sparus caeruleost  i c t u s  
Decapterus punctatus 

10.03 1335 2 1 B T  145 145 S 0 0 2 2 ' E 0 0 8 4 7 '  115,8 231,b Ariosmabondi 
Spicara a l t a  
Dentex angolensis 
Trachurus t r ecae  

10.03 1620 30 BT 132 132 SU0 14' E008 52' 132,3 264,b Priacanthus arenatus 
driomaa bondi 
Spi iara  a l t a  
Denter anqol ensi s 



TIME ST# GEAR -Q~VJi-Fl)- POSI~LQ~-_  ------------- CATCH [KL) -------------- IJEIliTH ( K G )  
DATE START No. TYPE BDTTUI GEAR LATIT. LOHGIT. TOTAL PR HR DDHIWANT SPECIEC ' PR HR Z 

10.03 l755 31 BT b4 10 SV0 15' EOOB 56' 64,3 138,6 Ba l i s t e s  cap r i s cus  138, 60 100 , i~  

l l . i l3  0704 32 ET 16 14 N00 04' E009 17' 42,7 85,4 Alec t i s  alexandrinus 42,051 72,: 
Scomberomorus t r i  t o r  7‘80 9 , l  
Sparus cae ru l eos t i c tu s  4,311 5 ,0  
Sphyraena guachancho 2,40 2 ,8  

11.03 0900 33 BT 25 25 N00 09' E009 14' 4,2 8 ,4  A lec t i s  alexandrinus 3,10 3b,9 
Arius heudel o t i  1,611 14,0 
Sel ene dorsa l  i s  ,80 T15 
Chluroscombrus chrysurus ,70 8 ,3  

11.03 1050 34 BT 47 47 NO0 09' E009 06' 43,2 8b,4 Fr iaranthus  arenatus  37,OCI 42,8 
Dent EX congoensi s 18,00 20,8 
Fagellus b e l l o t t i i  13,40 15,5 
Sparus cae ru l eos t i c tu s  4,80 5 , s  

11.03 1240 35 BT 70 70 NO0 10' E008 56' 251,O 502,U Dentec congoensis 240,00 47,8 
Priacanthus arenatus  134,Oii 26,4 
Trachurus t r e c a e  70,011 13,9 
Ariomma bondi 2 2 0  4 , 3  

11.03 l635 36 BT 63 63 NO0 18' Eg08 59' l28 ,5  257,Q Dentex congoensis 117'60 45,7 
Epinephelus ameus  56:80 22 , l  
Den t~x  can arien si^ 42,OQ 16,3  
Trachurus t r e c a e  10,80 4,2 

11.03 2155 37 PT 52 18 t400 30' E009 02' 46,4 92,8 Ba l i s t e s  cap r i s cus  45,20 70,2 
Lut janus agennes 18,811 ?0,2 
Saurida bras i  l i e n s i s  4,OU 4,4 

11.03 2355 38 PT 59 44 N00 29' E008 59' 30,B 141,9 Ba l i s t e s  capr iscus  138,30 97,4 
Ariomma bondi 1,41 1 , l  

12.03 0707 39 BT 39 59 NO0 41' E009 04' 533,2 1046,4 Lutjanus fu lgens  628,00 58,8 
Lut janus agennes 259,bO 24,3 
Sparus cae ru l eos t i c tu s  89,60 9,4 
Dentex cana r i ens i s  31,00 2 ,7  

12.03 0905 40 BT 18 18 NO0 48' E009 14' 18 , s  37,0 Ephippion g u t t i f e r  13,20 35,b 
Sparus caeruleos t  i c t u s  11,20 30,2 
Cphyraena guachancho l0,40 28 , l  
A lec t i s  alexandrinus 1,40 3 ,7  

12.03 1058 41 BT 43 43 N00 JO' E009 09' 5b,4 112,8 Sparus cae ru l eos t i c tu s  bl,?(! 56,9 
Epinephel us aeneus 2?,00 19 ,5  
Sel ene dor s a l  i s  9,00 7,9 
Epinephelus guaza 6.80 6,0 
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