


1 e INTRODUCTION 

Under a n  agreement between t h e  Governrnents of Co~igo arid  also on, t he  
United Nations Food and Agr i cu l tu ra l  Organisat ion (FAO) and t h e  
Norwegian Agency f o r  Developri~ent Aid (NORAD) t h e  f i s h e r y  research  
v e s s e l  DR FRIDTJOF NANSEN w i l l  conduct a s e r i e s  of surveys of the  f i s h  
resources of Corigo and Gabon. This work foruis p a r t  of t he  UNDP/FAO 
programe ~L0/82/001.  

This  c r u i s e  r epo r t  i s  t h e  second of a s e r i e s  of i n t e r i m  r e p o r t s  t o  be 
i s sued  upon t h e  conipletion of each i r idividual  survey. The surveys  w i l l  
be f u r t h e r  analysed i n  i n v e s t i g a t i o n a l  r epo r t s .  

The f ollowing s c i e n t i f i c  pe r sone l l  p a r t i c i p a t e d :  

From IMR Bergen: 
O. Haldorson ( c r u i s e  l e a d e r ) ,  K. Pit tuian, H. U l l ebus t  
T. Haugland ( instrument  c h i e f ) ,  E. Molvax 

From Congo: 
Prosper  Mfina, Francois  Bileko 

From Gabon : 
Leon Mba Nguema, J ean  Alhogo Nang 

From Zaire:  
Enganya Mpia Wango 

The v e s s e l  departed p o i n t e  Noire on 30 May a t  1700 liours. The she l f  

l was covered northwards wi th  an a c o u s t i c  survey g r i d  witti  approximately 
10 nm between t h e  t r a n s e c t s .  Semi random bottom t r a w l  s t a t i o n s  were 
l a i d  ou t  along t h e  c r u i s e  t r a c k  uuring d a y l i g h t  t o  a s se se  t h e  derriersal 

l biomass by t h e  s o  c a l l e d  swept-area method. The a r e a  j u s t  south  of 
i Cape Lopez i s  r e s t r i c t e d  due t o  heavy o i l  d r i l l i n g  a c t i v i t i e s .  T l ~ i s  

a r e a  was not  surveyed a s  no permit t o  nav iga t e  t h e r e  had been 

I 
received.  A ca11 was made on Owendo on 11 June where t h e  Gaboneese 

l s c i e n t i s t s  disembarked. The rea f t e r  t h e  c r u i s e  continued t o  t h e  
nor thern  Gaboneese border. The v e s s e l  a r r i v e d  Por t  Gen t i l e  on 12 June 
t o  disembark crew and remaining s c i e n t i s t s  and f o r  layup. F ish ing  

I s t a t i o n s  included 49 bottom t r awl  s t a t i o n s  and 22 pe l ag ic  t r awl  
s t a t i o n s .  The t o t a l  d i s  tance surveyed was 2000 nm. 

The p o s i t i o n s  of t h e  t h r e e  hydrobraphic t r a n s e c t s  taken of f  t he  Congo 
Gabori coas t  a r e  shown i n  P igure  1. Pigure 2 sliows t h e  d i s t r i b u t i o n  of 
teniperature, s a l i r l i t y  and oxyberi i n  eacli sect ior i .  The su r f ace  
temperature increased  northwards, lowest  of f  Po in t e  Noire,  20 C and 
h ighes t  on Equator (27 C). The termocline f o r  a l l  t h e  hydrograyhical  
s e c t i o n s  lay  between 30 and 50 ru. The s h a r p e s t  teruiocline was observed 
on Equator, l u t  off  Po in t e  Noire and P t e  Milango t h e  temperature 
decreased more gradual ly  w i th  depth. A s  show11 i n  t l ie f i gu res ,  t he  
oxygen content  decreases  wi th  depth,  liowever va lues  below 1 n i l / l  a r e  
found only beyorid t h e  c o n t i n e n t a l  she l f  and should t h u s  not l i m i t  t h e  
f i s h  d i s t r i b u t i o n  on t h e  slielf  . 

i 1 4 .  FISH DISTRIBUTION AND ABUNDANCE. 

The a c o u s t i c  d a t a  from t h e  echo sounders and i r i t eg ra to r s  are processed 



and c l a s s i f i e d  i n  a procedure based on experience of t h e  types of echo 
recordirigs produced by va r ious  forms of organisms and on t h e  
information gained from t h e  f i s h i n g  experiments . Three ca t egor i e s  a r e  
u sua l ly  d i s  t inguished  : 

1. Pe lag ic  f i s h  type I : Clupeids e.g. s a r d i n e l l a s ,  s a r d i n e s ,  
arichovies . 

2 .  P e l a g i c  f i s h  type 11: Other school ing  p e l a g i c  f i s h  such a s  
horse  mackerel, otl ier carangids ,  
scombrids , h a i r t a i l c ,  barracudas e t c .  

3 .  Demersal f  i s l i  : Other than  p e l a g i c  schooling f i s h  
sucli a s  hakes , spa r id s  , sc i aen ids  , 
c a t f  i s h e s ,  snaypers e t c .  

I n  a d d i t i o n  s i g n a l s  caused by plankton arid by inesopelagic f i s h  sucti a s  
n~yctol~l i ids  a r e  recorded,  l u t  no f u r t h e r  process ing  i s  being made of 
t hese  da ta .  

Assessment of t h e  abundance of f i s h  resources base3 on a c o u s t i c  
observatons combined wi th  experiuiental f  i s h i n g  i s  a me thod which 
e s p e c i a l l y  leilds i t s e l f  t o  f  i s h  found i n  schools  o r  o t h e r  aggrega t ions  
i n  mid water.  F i s h  c l o s e  t o  t h e  bottom w i l l  no t  be de tec ted  by t h e  
echosounder, nor w i l l  f  i s h  i n  t h e  very surf  ace l a y e r ,  but  schools  m y  
be de tec ted  by h o r i z o n t a l  ranging sonar.  For nav iga t iona l  reasons the  
work wi th  the  R/V "Dr.  F r i d t j o f  Nansen" i s  l i m i t e d  t o  waters  deeper 
than  about  15m. The e f f e c t s  of any of t hese  f a c t o r s  or1 t h e  a c o u s t i c  
assessment w i l l  be towards an  underes t iniate  of t h e  a c t u a l  resources.  

A comnion f e a t u r e  during t h e  survey was the  presence of very dense 
r e g i s t r a t i o n s  of plankton which screened tl ie f a i n t  t r a c e s  of t he  f i s h  
resources.  This  w i l l  ef  f  e c t  tlie p r e c i s i o n  of t h e  a c o u s t i c  e s  t imates  
and makes tlie t rawl survey assessment usef u l  f o r  comparison. 

During t h i s  survey t h e  abundance of t h e  p e l a g i c  resources was very low 
and i t  was not considered incaningful t o  s e p a r a t e  tlie p e l a g i c  
recordings i n t o  Pe l ag ic  I arid Pe l ag ic  I1 a s  introduced alove.  

Pigure 3 shows t h e  d i s t r i b u t i o n  of p e l a g i c  f i s h  while Figure 4 shows 
tlie demersal resources  recorded by t h e  a c o u s t i c  system. Wiiere p e l a g i c  
resources  were found they  were gene ra l ly  of low l e v e 1  and rio t r u e  f i s h  
schools  were loca t ed  which could form b a s i s  f o r  l a r g e  s c a l e  f  i s h e r i e s .  
The only exept ion from tlie very s c a t t e r e d  r e g i s t r a t i o n s  was a few 
S a r d i n e l l a  a u r i t a  schools  off Madingo. I n  t h e  a r e a  from Poin te  Noire 
t o  S e t t e  Calua tl ie p e l a g i c  resources  i n  shal low waters cons i s t ed  of 
Chloroscombrus chry s u r i s ,  i l i s h a  af r i cana ,  Sphyraena gaucliancho and 
Selene d o r s a l i s ,  wliile Trachurus t r e c a e  and Decapterus rhonchus 
dominated t h e  o u t e r  s h e l f .  I n  t h e  a r e a  from Cape Lopez t o  t h e  nor thern  
Gaboneese border ,  t h e  t r i g g e r f  i s h ,    al is t e s  cap r i scus  was t h e  mos t 
dominant spec i e s  w i t h i n  t h e  p e l a g i c  group. I n  shal low waters no r th  of 
S e t t e  Cama t o  j u s t  no r th  of Igue la  small juveni les  of Brachydeuterus 
a u r i t u s ,  S a r d i n e l l a  niaderens i s ,  S . a u r i t a  and Decap t e r u s  cp. were 
loca t ed .  Small juveni les  of t l i esc  syec i e s  were a l s o  loca t ed  i n  a small 
a r e a  J u s t  no r th  of Po r t  Gen t i l .  As f o r  t h e  p e l a g i c  resources ,  t h e  
deniersal r e g i s t r a t i o n s  were very poor. Iri t h e  a r e a  from Yointe Noire 
t o  S e t t e  Cania t h e  bigeye grunt  (Brachydeuterus a u r i t u s )  and croakers  
( Pseudotliolithes SUD.  ) domiriated t h e  shal low waters . while t h e  

A. - 
seabreams ( Dentex spp.,  Sparus spp., and Pagel lus  b e l l o t t i i  ) and 
groupers  ( Epinephelus aenus) dominated t h e  o u t e r  s h e l f .  North of Cape 
Lopez i n  deeper  waters  t he  bigeye (Pr iacanthus  a rena tus )  was common. 



l 
I Rounded f i g u r e s  of t he  estirriated tioriiass frorii t h e  two surveys .. a r e  : (thousand t onnes ) : 

P e l  Dem Tot P e l  Dem Tot P e l  Dem Tot 

Survey 2-15 March 30 5 35 70 25 95 100 30 130 

l A moderate i nc reace  i n  t h e  l iomass of small p e l a g i c  f  i s h  has taken 
p lace  i n  Congo. Thic could be f i s h  ui igrat ing i n  from Cabinda o r  from 

l n o r t h  from Gabon. The unsurveyed o i l  d r i l l i n g  a r e a  sou th  of Cape Lopez 
makes i t  d i f f i c u l t  t o  s e e  i f  v a r i a t i o n s  i n  biomass i n  Gabon a r e  due t o  
growth/mortal i ty  causes o r  due t o  migra t ion  i n / o u t  of ttie res t r i c t e d  

, area.  
l 

l A s  a gene ra l  p i c t u r e  t h e  resources f o r  Gabon-Congo seems r e l a t i v e l y  
cons tan t  i n  t h e  per iod  between t h e  two surveys. Ariy major migrat ion of 

! p e l a g i c  f i s h  f roni south  had not  taken place.  It is l i k e l y  t h a t  a 
migrat ion w i l l  be monitored dur ing  t h e  next  coverage, i n  September. 

A s  a l r eady  mentioned above t h e  deniersal resources  a r e  l i k e l y  
underestimated by the  a c o u s t i c  method, and t h e  swept a r e a  method i s  
more r e l i a b l e  f o r  a s se s s ing  t h e  demersal f i s h .  During t h e  l a s t  survey 
4 3  semi-random t r a w l  s t a t i o n s  were c a r r i e d  out .  From t t i i s  a biomass of 
160 thousand t onnes were e s t ima t  ed while  t h e  corresponding f i gu res  
from t h e  March survey was 125 thousand tonnes. During t h e  l a s t  survey 
one ex t r ao rd ina ry  b ig  ca t ch  r a i s e d  t h e  mean and t h e  var iance  of t h e  
d a t a  s c r i e s  considerably.  We t h e r e f o r e  aga in  asume t h a t  no r e a l  
changes has taken p lace  i n  t h e  bioxnass sizice t h e  f i r s t  survey. 

Records of f i s h i n g  s t a t i o n s  and ca t ch  of dominant spec i e s  a r e  shown i n  
Appendix 11. 



GABON 

Figure  1. Cruise t r a c k  and s t a t i o n s .  "Dr. F r i d t j o f  Nansen", 
Congo-Gabon Survey No.2/1985 
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APPENDIX I 

.. 

INSTRUMENTS AND FISHING GEAR USED 

Acoustic instruments 

SIMRAD echo sounder EK 400, 38 kHz was used during the survey for esti- 

mation of fish density. 

Instrument settings: 

Range 

Transmitter 

Bandwidth 

Pulse length 

TVG 

Attenuator 

Recorder gain 

Transducer 

High (5000 W nom.) 
3.3 kHz 

1 ms 

20 log R 

20 dB 

7 
o O Ceramic ( 8  x8 ) 

EK 400/38 was coupled to the digital integrator QD and to one analog 

integrator QM. 

QD settings: Ga in 30 dB 

Treshold 25 mV 

QM settings: Ga in 20 dB x 10 

Treshold 1 O 

An ST sonar was used to detect fish schools close to the surface. Re- 

corder range: 0-250 m. 

Calibration on standard target (Baia dos Tigres, 28.4.1985) 



Hydrography 

Temperature, s a l i n i t y  and oxygen content  were sampled a t  standard 

depths w i t h  Nansen b o t t l e s .  Oxygen was measured w i t h  the  Winkler met- 

hod and s a l i n i t y  determined w i t h  an i n d u c t i v e  sal inometer .  Surface 

temperature was recorded a t  4 m depth w i t h  thermograph. 

F i sh inq  qear 

Bottom t r a w l :  High opening shrimp and f i s h  t r a w l  w i t h  rubber bobbins 

gear, headl ine 3 1  m, head l ine  he igh t  du r ing  t r a w l i n g  about 6 m. 

Pelagic  t raw ls :  Type "Harstadtrawl",  w id th  about 30 m, v e r t i c a l  

opening 14-16 m. Type modi f ied  "Bastrawl", w id th  about 25 m, v e r t i c a l  

opening about 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 

ends. 





APPENDIX I1 

Record of fishing stations with dominant species. 

BT: Bottom trawl 

PT: Pelagic trawl 





TIME STN GEAR -QEl~-~tjj.- --Wl~fi-- CATCH ( K G )  WEIGTH ( K G )  1 p 

DATE START No. TYPE EOTTOM GEAR LATIT. LONGIT. TOTAL PR HR DOMINANT SPECIES PR HR X 

I 01.06 1038 55 ET 78 78 S04 16' E011 02' 124,7 249,4 Pagellus b e l l o t t i i  44,40 17,8 
l -5 Dentex canariensis 42,40 17,O 

Sparus caeruleostictus 38,00 15,2 

I 
Argyrosomus hololepidotus 20, b0 8,S 

01.06 1250 56 ET 24 24 504 08' E011 09' 158,7 317,4 Pseudotolithus typui 
Brachydeuterus auri tus  
Pseudotoli thus senegalensis 
Galeoides decadact yl us 

01.06 1600 57 BT 62 62 504 06' E010 56' 148,7 297,4 Erachydeuterus auri tus  
Pteroscion peli 
Arius heudeloti 
Pseudotol i thus typus 

02.06 0643 58 ET 27 27 503 46' E010 51' 242,l 484,2 Mobula diabolus 
Sparus caeruleostictus 

l Pseudotolithus typus 
! Lut janus iulgens 

l 
l 

(12.06 0850 59 ET 64 64 C03 52' E010 42' 95,2 190,4 Selene dorsal is  
Pagel lus  b e l l o t t i i  
Brachydeuterus auri tus  

l Trichiuruc lepturus 
l Gyenura sp 

02.06 1145 60 ET 111 l i 1  504 02' E010 30' 5,0 10,0 Dentex angolensis 7,00 70,0 

l Echeneis naucrates 1,80 18,O 
l Dentex canariensis 1,00 10,O 

l l Anthias anthias ,20 2,0 

03.06 0853 62 PT 20 i 503 31' E010 42' 285,3 570,b Chlorowombrus chrysurus 352,80 61,8 
Sphyraena guachancho 86,40 15,i 
Er achydeuterus auri tus  63,00 11,0 
Stromateus f ia tola  32,40 5,b 

03.06 1040 63 ET 35 35 C03 33' E010 36' 70,0 113,4 Pseudotolithus senegalensis 23,32 20,5 
Sphyraena guachancho 15,22 13,4 
Sparus caeruleostictus 12,15 10,7 
Selene dorsal i 5 11,17 9,8 

03.06 1255 64 ET 66 66 503 42' E010 32' 5000,O 10000,0 Brachydeuterus auri tus  5836,20 58,3 
Priacanthus arenatus 3017,60 30,l 
Trachurus trecae 547,80 5,4 
Eoops boops 281,80 2,8 



TIME STN GEAR DEPTH L(O14- --POSl~~t#-- CATCH (KG) WEIGTH (KG) 
DATE START No. TYPE BOTTDM GEAR LATIT. LONGIT. TDTAL PR HR DOMINANT SPECIES PR HR X 

03.06 1815 65 BT 57 57 $03 31' E010 19' 67,3 134,b Pagellus b e l l o t t i i  68,00 50,5 
Decapterus sp 28,40 21,O 
Trachurus trecae 11,20 8,3 
Priacanthus arenatus 0,bO 6,3 

03.06 2120 66 PT 24 1 503 19' E010 26' 126,2 252,4 Sphyraena guachancho 68,80 27,2 
Scomberonorus tr i  t o r  28,00 11,O 
Lutjanus agenneg 24,60 9,7 
Stromateus f i a t o l a  2,80 1,l 
Mobula sp 120,OO 47,5 

04.06 0640 67 BT 24 24 C03 15' E010 23' 45,s 91,0 Selene dorsa l is  32,20 35,3 
Sparus caeruleost ictus 18,00 19,7 
Sphyraena guachancho 10,00 10,9 
Ephippion g u t t i f e r  7,40 8,l 

04.06 0910 b8 BT 62 b2 C03 25' E010 13' 66,7 133,4 Decapterus sp 30,80 23,O 
Pagellus b e l l o t t i i  30,40 22,7 
Decapt erus rhonchus 28,OO 20!9 
Epinephel us aeneus 20,40 15,2 

04.06 1132 69 ET 120 120 C03 36' E010 00' 24,9 49,8 Dentex gibbosus 13,80 27,7 
Mustelus mustelus 13,OO 26,1 
Dentex canariensis 12,80 25,7 
Sparus pagrus af ricanus 5,70 11,4 

04.06 1430 70 ET 75 75 C03 23' E010 04' b,8 13,b Dentex gibbosus 5,40 39,7 
SEPIIDAE 5,20 38,2 
Payellus b e l l o t t i i  1,40 10,2 
Dentex congoensi s ,b0 4,4 

04.0b 1705 71 BT 27 27 503 10' E010 17' 130,5 261,0 Sphyraena guachancho 135,00 51,7 
Decapterus rhonchus 46,00 17,b 
Sparus caeruleost ictus 45,00 17,2 
Pseudotoli thus senegalensis 7,00 2,b 

04.06 1,922 72PT 21 1 S0302'E01013' 90,b 181,2 I l i s h a a f r i c a n a  94,02 51,8 
Sphyraena guachancho 43,20 23,8 
Erachydeuterus aur i tus 31,80 17,5 
Galeoi des decadactylus 4,80 2,b 

04.06 2220 73 PT 67 l 503 13' E009 58' 107,2 214,4 Decapterus rhonchus 192,00 89,5 
Decapterus sp 10,40 4,8 
Sarda sarda 6,80 3,l 
Echeneis naucrates 3,00 1,3 

05.0b 0250 74 PT 70 1 C03 06' E009 49' 43,0 86,0 Decapterus sp 82,80 96,2 
Trachurus trecae , 1,40 l ,b 
Saurida bras i  l i e n s i s  ,90 1,b 



TIME STN GEAR -ECIH-(lj'- - - ~ ~ l @ - -  CATCH (KG) WEIGTH ( K G )  
DATE START No. TYPE BOTTOH GEAR LATIT, LONGIT. TOTOL PR HR DOMINANT SPECIES PR HR Y. 

05.06 0640 75 BT 32 32 502 51' E009 52' 57,b 115,2 Drepane africana 37,00 32,l - Brachydeuterus auri tue 31,80 27,b 
Pomadasys jubel ini  25,b0 22,2 
Pagellus bel l o t t i i  7,40 b,4 

05.06 0825 76 BT b2 b2 502 56' E009 43' 57,s 115,0 Seriola carpenteri 90,00 78,2 
Decapterus sp 15,20 13,2 
Scyllarides herklotsii  2,80 2,4 
Pagellus b e l l o t t i i  2,40 2,O 

05.06 1040 77BT 107 107 C0305 'E00935 '  56,4 112,8 Cpicaraa l ta  4b,40 41,1 
Epinephelus aeneus 22,00 19,5 
Dentex gi bbosus 12,60 11,l 
Dentex congoensis 10,00 8,8 

05.06 1115 78 BT 78 78 502 52' E009 33' 151,l 302,Z Sparus pagrus africanus 57,60 19,0 
Dentex gi bbosus 57,60 19,0 
Epinephelus aeneus 52,OO 17,2 
Sparus caeruleostictus 43,40 14,3 
Dentex canariensis 34,20 11,3 

05.06 l610 79 PT 47 1 C02 47' E009 39' ,3 , 7  Echeneis naucrates ,40 57,l 
Lagocephalus laevigatus ,30 42,a 

05.06 2008 80 PT 41 1 502 37' E009 34' 10,7 21,4 Decapterus 5p 5,00 23,3 
Sphyraena guachancho 4,68 21,8 
Scomberomorus t r i  tor 4,20 19,b 
Brachydeuterus auri tus  3,00 14,0 

05.06 2235 81 PT 79 65 502 45' E009 25' 1,7 5,b Torpedo torpedo l,6b 29,b 
Saurida brasi l iensis  1,33 23,7 
Trigla capensis ,b3 11,2 
Trachurus trecae ,49 8,7 

06.06 0902 82 BT 18 18 502 17' E009 26' 44,0 114,4 Lutjanus goreensis 30,94 27,0 
Selene dorsal is 20,54 17,9 
Denter canariensis 10,40 9,0 
Chaetodipterus goreensis 9,62 8,4 

i 1 06.06 1130 83 BT b3 b3 502 28' E009 14' b,B 13,b Trachurus trecae 4,00 29,4 
Sparus caeruleostictus 2,00 14,7 

l 1  
i Torpedo torpedo 1,90 13,9 
! Decapteru; 5p 1,70 12,5 
l i i i= Pagellus be l lo t t i i  1,50 11,O 
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TIME STN GEAR  ill- --&LH~~N--  CATCH ( K G )  WEIGTH ( K G )  
DATE START No. TYPE BOTTOM GEAR LATIT. LONGIT. TOTAL PR HR DOMINANT SPECIES PR HR % 

09.0b 1350 96 BT 24 24 S00 26' E008 56' 92,1 184,2 Pagellus b e l l o t t i i  146,40 79,4 
" 

Epinephelus aeneus 16,OO 8,b 
Alectis alexandrinus 8,40 4 , s  

l Dal i s t e s  capriscus 5,22 2,8 
l 

09.06 1525 97 BT 148 148 C00 24' E008 50' b0,5 121,O Ariomma bondi 
3 40,00 33,U 

Dentex angol ensis  25,20 ?.Old 
Priacanthus arenatus 22,00 18,l 

l Spicara a l t a  10,60 8,7 

I 09.06 1830 98 PT 149 1 S00 12' E008 51' , l  , 3  MYCTOPHIDAE ,30 100,O 

! l l I 
09.06 2200 99 PT 25 1 C00 17' E009 08' 39,l  78,2 Brachydeuterus aur i tus  17,74 22,6 l i  Rachycentron canadus 17,00 21,7 

Sphyraena guachancho lb112 ZO,6 

I Saurida b ras i l i ens i s  14,SO 18,s 

10.06 0735 100 bT 17 17 NO0 03' E009 17' 11,4 22,8 Alectis alexandrinus 
Ephippion gu t t i f e r  
Sparus caeruleasti ctus 
Psettodes bel cheri 

10.06 0940 101 BT 24 24 N00 10' E009 14' 14,b 29,2 Alectis alexandrinus 
Cparus caeruleostictus 
Caranx hippos 
Epinephelus aeneus 

10.06 1132 102 BT 47 47 N00 10' E009 06' 111,l 222,2 Pagellus b e l l o t t i i  
Priacanthus arenatus 
Sparus caeruleostictus 
Decapterus punctatus 

l 

10.06 1305 103PT 54 20 NOOll'E00903' , O  , O  N O  C A T C H  

1 ' 
I 10.0b 1500 104 BT 72 72 NO0 10' Ei108 57' 134,1 268,2 Dentex congoensis 170,00 63,3 
i Epinephelus aeneus 33, b0 1z15 
1 1  I I Priacanthus arenatus 18,OO 6,7 

i Sparus caeruleostictus 11,20 4,i 
i 

10.06 1815 105 BT 90 90 NO0 20' E000 56' 11,2 336,0 Priacanthus arenatus 198,OO 58,9 
Dent ex congoensis 48,OO i l , ?  
Dentex angolensi s 34,80 10,3 

2 t 

I i= Torpedo marnorata 30,00 8,9 
i 

l 10.06 1940 106 PT 52 10 N00 20' E009 02' 300,O b00,O Bal is tes  capriscus 493,40 82,2 
I Dactylopterus voli tans b2,OU 10,3 

Decapterus sp 26,bO 4,4 
Ari omina bondi 17,80 2,9 



TIME STN GEAR -llE~IH-(M4- --tos,ITION CATCH (KG) WEIGTH (KG) 
DATE START No. TYPE BOTTOM GEAR LATIT. LONGIT. TOTAL PR HR DOMINANT SPECIES PR HR X 

11.06 0635 107 BT 20 20 N00 24' E009 12' 8,9 17,8 Sparus caeruleostictus 
Pagellus b e l l o t t i i  
Psettodes bel cheri 
Bal i s t e s  capriscus 

11.06 0845 108BT 31 31 N0030'E00910' 13,9 27,8 Alectisalexandrinus 
Pomadasys jubel in i  
Selene dorsal is  

11.06 2255 109 PT 53 13 N00 40' E009 05' 5,3 10, 6 MISCELLANEOUS 
Ariomma bondi 
Decapterus sp 
Cynoponticus ferox 

12.06 0630 110 BT 43 43 N00 50' E009 08' 4,8 9,b Pagellus b e l l o t t i i  
Bal is tes  capriscus 
Epinephelus aeneus 
Fis tular ia  petieba 
Penaeus not i a l  is 

12.06 0835 111 BT 17 17 N00 44' EOQ9 13' 16,8 33,b Ephippion gu t t i f e r  15,00 44,6 
SEP I l DAE 14,00 41,6 
Lagocephalus laevigatus 1,20 3,5 
Priacanthus arenatus 1,00 2,9 

12.06 1035 112BT 52 52 N0040'E00906' 24,0 57,b P a g e l l u s b e l l o t t i i  
Dentex canari ensis 
Epinephelus aeneus 
Sparus caeruleostictus 

12.06 1412 113 BT 85 85 N00 27' E000 57' 385,5 771,0 Ariomma bondi 
Dentex congoensis 
Priacanthus arenatus 
Pagellus bel l o t t i i  

12.06 1553 114 BT 52 52 N00 29' E009 03' 97,3 194,b Ariomma bondi 126,00 64,7 
Dentex congoensis 28,80 14,7 
Trachurus trecae 14,40 7,3 
Priacanthus arenatus 9,00 4,6 


