




1 Introduction 

Ob jectives of the survey 

Under the same programme in 1985 four seasonal surveys were carried out on the shelf 
of Congo and Gabon. The findings of the surveys in 1985 are surnmerized in the 
preliminary report from the first survey in 1989. For references to general objec tives, 
amendments and methology see part 1 of the same report. 

Participation 

The following participated from Congo and Gabon respectively: 

Agnes Boulingui Ilama, Direction de Peches Maritime et Cultures Marines, 
Libreville, Gabon 
Jean Alogho Nang, Direction General de I'Economie Forestiere, Libreville, 
Gabon 
Felix Domba, Secretariat General a la Peche, Brazzaville, Congo 
Prosper M'Fina, ORSTOM, Pointe Noire, Congo. 

The scientific staff from IMR was: 

O. HagstrØm, H. Ullebust, K. Str~msnes, T. Haugland, A. Totland. 

The participant from FAO was: 

W. Schneider. 

Narrative 

The survey on the shelf of Congo started of Pointe Noire at the 31 of May, somewhat 
later than the plan due to late incomming fligth, with the hydrografic profile off Pointe 
Noire. During 3 1 May to 4 June the shelf and the slope areas of Congo were surveyed. 
The sampling for swept area estimate was carried out during day time and deep water 
hauls for hake and shrimps as well as hauls for species identification were mainly 
concentrated to dark hours. Integration was carried out throughout the day and the survey 
grid of transects were about 10 nrn apart. The course tracks and fishing station are shown 
in Figure 1. The survey intensity was highest in the inshore area were shoals of sardin- 
ella were observed in very shallow waters. Fishing with bottom trawl was in many areas 
restricted by rough bottom and in particular at the depth zone about 100 m. Two bottom 
trawls were darnaged,one on coral reef and one on othenvise favourable bottom. 

The vessel steamed 450 nm and in total 20 bottom trawl station and 3 pelagic trawl sta- 
tion were worked. 

The Gabon shelf south of the protected area of Cap Lopez was surveyed during 4 to 
10 June. Fishing station and cruise tracks are shown inFigure 1. Two hydrogr&ic profiles 
were worked at Pte. Panga and at the Equator. Also in Gabonese waters the survey 
intensity was highest in inshore areas but a number of hauls were als0 made in the slope 
area. Rough bottom condition especially at about 90- 100 m depth and in shallow waters 



restricted bottom trawling along the coast and some trawls were damaged. The distance 
steamed in Gabones water was 1200 nm and 55 bottom and 3 pelagic trawl stations were 
canied out. The survey ended in Port Gentile at 10 June. 

2 Hydrography 

Figure 2 shows the distribution of surface temperature observed with the thermograph 
at 4 m of depth and Figure 3 the distribution of temperature, salinity and oxygen in the 
profiles worked over the shelf off Pointe Noire and off Pte. Panga and at the Equator. 

The features of the hydrographic situation is different from the situation observed dur- 
ing the first survey in January-February. The surface temperature is about 3 -5 '~  
lower,decreasing northward along the coast to minimun of 2 3 ' ~  and a thermocline is 
not developed. The salinity in the surface layer is 35 %O or more and decreases gradually 
with depth at Pointe Noire and Pointe Panga as well as at the Equator. The isohalines at 
Pointe Panga indicate a moderate upwelling close to the coast.The present hydrografic 
situation shows that the discharges from the Congo River is not transported northwest 
ward over the shelf. The oxygen content on the shelf is not likely to limit the distribu- 
tion of fish. 

3 Fish distribution 

Figure 4 illustrates the distribution of fish as observed with the acoustic integration 
2 system. The units of acoustic reflection is 0.1 x m/nm reflecting surface. An arbitrary 

scale has been used to illustrate different levels of concentration. The intergrator values 
were allocated to the following groups on the basis of the species composition in the 
trawl catches and characteristic behaviour and shoaling: 

Pelagic fish type 1, Clupeids and anchovies; 
Pelagic fish type 2, Carangids, scombrids, barracudas etc.; 
Demersal fish in rnid water. 

Details of the pelagic trawl used for species identification are shown in Annex IV. 

CONGO 

The pelagic 1 fish was recorded in a band along the coast mostly at depth shallower than 
30 m.No offshore registration of pelagic 1 fish was observed. The inshore distribution 
was a rnixture of West African ilisha, Ilisha africana, and Madeiran sardinella, Sardi- 
nella maderensis. The mean length of the sardinella was 14.8 cm and the length frequency 
distribution was polymodal, see Annex I. The length frequency distribution of ilisha was 
polymodal with a mean length of about 13.7 cm. The sardinella was concentrated in 
shoals during both day and nigth where as the ilisha dispearsed during nigth. Most of 



the integration was made during nigth and based on the contribution of shoals during 
night about 65 % of the biomass could be allocated to sardinella. 

The pelagic 2 registration formed a continious scattered band of low strength from 
inshore areas over the shelf to about 120 m depth. The distribution appears to be a 
cc.n:hiiiitisii of the findings off Angola alid horse mackerei, Tmchum fr-ecae, arid partly 
Spanish mackerel, Scomber japonicus, was found over the deeper part of the shelf. In 
inshore areas African lookdown, Selene dorsalis, Guachanche barracuda, Sphyrena gua- 
chancho, and some Atlantic bumper, Chloroscombrus chrysurus, contributed to the bio- 
mass. Length frecuency distributions are given in Annex I. 

Estimates of biomass 

Preliminary estimates of pelagic 1 and 2 fish are shown below: 

Sardinella maderensis 8 800 tonnes 
Total pelagic 1 13500 " 
Total pelagic 2 12 100 " 
Grand total 25 600 " 

The corresponding estimates of total pelagic biomass in the 1985 surveys are: 

March 1985 28 000 tonnes 
June 1985 51 O00 " 
September 1985 57 O00 " 
December 1985 7 000 " 

The present acoustic estimate is only half of the June estimate in 1985. It is however to 
early in the program to make conclusions whether the decline in biomass is caused by 
reduced stocks or merely a reflection of migrations in and out of this restricted area. 

GABON 

The distribution of the two categories of pelagic fish in Gabonese waters are shown in 
Figure 2. The pelagic 1 type fish mainly Maderian sardinella, Sardinella maderenis, was 
found distributed in shallow waters. Most of the pelagic 1 fish was obtained in the south- 
em area with a concentration of biomass in the area Pte. Panga to Mayumba and an other 
area at the boarder of Congo where some African ilisha, Ilisha africana, were mixted 
with the sardinella. The later area is indicated to be a continuation of the distribution in 
Congo water. In the northern area at Igue'la small patches of sardinella was observed. 
The observation of round sardinella, Sardinella aurita, was very sparse and only in few 
small single shoals at depth of about 50-60 m. The length frequency distribution of 
Maderian sardinella was polymodal with two dominating modes at 9 cm and 22 cm 
respectively. All the round sardinella were mature fish with a mean length of 21.4 cm. 
The length frequency distribution are given in Annex II. 

The pelagic 2 fish was found to be distributed over a large part of the shelf. Most of the 
distribution is of low densities but patches of higher density were observed in mid-shelf 
off Sette Cama. Inshore the distribution consisted of several species of carangids, 
lookdown, Selene dorsalis, false scad, Decapterus rhoncus, bumpers, Chloroscornbrus 



chrysurus, and barracudas mostly, Sphyraena guachancho. Offshore Cunene horse mac- 
kerel, Trachurus trecae, dominated followed by chub mackerel, Scomber japonicus. The 
mean length of horse and chub mackerel were about 15 cm and 20 cm respectively. The 
pooled size distribution of pelagic 2 species are given in Annex 11. The mackerels formed 
shoals at bottom during day and appeared to lift of bottom at nigth time. Several attempts 
wcc. made to Iecatc ixic;kc:~z! UUr"ii7g nigth t r ~ i ~  over i h ~  sane depth interval where slioais 
were observed during day but without success. The findings indicate that the mackerel 
could have dispersed in the surface layers and possibly above the transducer level. The 
dense plankton layers occuring during nigth time in the upper layers could als0 con- 
tributed to the difficulties to observe these species when dispearsed. 

The contribution of demersal species to the acoustic biomass were neglible. 

Estimates of biomass 

The preliminary estimates of pelagic 1 and 2 components and what is allocated to sardi- 
nella are shown below: 

Sardinella maderensis 52 000 tonnes 
Total Pelagic 1 56000 " 
Total Pelagic 2 53000 " 
Grand total 109 O00 " 

Corresponding estimates of total pelagic biomass in 1985 are: 
Mars 25-30 000 tonnes 
June 25-30 O00 " 
September 160 O00 " 
December 60 O00 " 

The present June estimate is about double the corresponding estimates from June 
1985.The difference is maily due to higher estimate of sardinella. 

4 RESULTS OF THE FISHING EXPERIMENTS, 
CATCHCOMPOSITIONS AND SWEPT AREA BIOMASS 
ESTIMATES 

The result of the fishing experiments with bottom trawl for Congo and Gabon are 
sumrnarized in Tables 1 to 5 and 6 to 10 respectively. It should be noted that most of the 
fishing forms a part of randornized swept area programme and trawl stations is preposi- 
tioned in advance in the different depth stratas with the intention to estimate fish density 
and not to obtain high catches. The catch rates thus do not simulate those of commersial 
fishery where additional information is used to increase catch rates. Details of the bottom 
trawl used are given in Annex IV. 

All catches were sampled for composition in weigth and number by species and size 
sarnpling was made of important species,using total length. 



The composition of the fish fauna on the shelf and the slope changes with depth and a 
partition in an inner shelf down to 55 m and an outer shelf from 55 m to 150 m has been 
used in the analysis of the data. In addition a slope area from 150 m and downwards have 
been grouped seperately. The location of the trawl stations are shown in Figure 1 and 
the catches standardized to kg per hour trawling are given in Annex 111 for both Congo 
and Gabon. 

CONGO 

Table 1 shows the catch rates of bottom hauls on the two parts of the shelf. The catch 
rates of demersal species dominates both on the inner and the outer shelf with mean 
values of 122 kghour and 82 kghour respectively. The second highest catch rate is 
obtained of the pelagic group. Sharks and shrimps are indicated to be more abundent on 

Table 1. Congo. Catch rates by main groups in bottom trawl hauls, standardized to kglhour. 

INNER SHELF 

OUTER SHELF 

ST. NO. DEP. D 1 3 r n e r - s a l  Pela-iic Shar-kr, Shr  i rnpc, l z ~ p h a  1 ~ : i p ~ d  1:it.hcp- I 
I 

............................................................................ 
*q '3 ,q y' '74. 4 0  ,zz.y . (l 7 : . .y, i l )  - 4&..51:1 

1 111 I:I i*- .i 3 1 0 . 6 111 . E,I:I I:I . :3 111 [I . 5 i] 4.4U 
11:15 1 0 4  1 -1 :z . !:I 111 7 111 . I:I I:I 1 , !:I I:! 54.50 
I 1 9 [I . 4 [I ,5.5. 6 0  l . ~ C I  [I . :3 i3 3.20 
I l 6  71  :3 . 3 51 32.60 111 . -1 I:! 1.011 
117 101 191:f. 40 f4.:3i:i 2 . 111 111 4 . C1 13 71.60 
11:s 73 33. 4 i3 147.20 16. :s[l 
_ _ _ - _ _ _ _ - - - - - - . - - - - - - - - - - - - - - - - - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

.?q NEAN '3 111 . 1 4 _ . b _ , . . _ _  . 1 1  . 2 7 2. o:] 2 3 , 33  111 '7 n.7 ' 

SLOPE 

.- - 9 -70'7 1 C1 . 4 111 1 . 5,I:l s51 * e, 111 9.2l-l 3 111 , 0 11 
9:3 3-13 

1[14 503 28 . I) I:I 2 . I:I I:I E, . ;3 CI 7 . 2 111 E.:3 . & I:I 
112 432 2:s . 7 111 1 4 , 111 111 2 1 111 79.  1 l:! 57. 4111 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

MEAN 1 c.. 7.3 4 . 4 111 4. &:3 23 , 5 5  54. 1:ll:l 



the inner shelf and squids on the outer shelf. Lobsters were only caugth on the inner 
shelf.The catch rates on the slope were generally lower than on the shelf with the excep- 
tion of the catch rate of shrimps. The increased catches of shrimp are rnainly due to one 
large catch of African spider shrimp, Nematocarcinus africanus, station no. 112. The 
catch rates are generally lower for all groups compared with the results from the February 
survey W?& the catch rates of lobster as the only exception. 

The pelagic group brooken down on families are shown in Table 2. The clupeids were 
most cornrnon on the inner shelf and were not recorded on the.outer shelf. The dorninat- 
ing specie was West African ilisha, Ilisha africana and sardinellas were only occasion- 
ally recorded. Among the carangids lookdown, Selene dorsalis, was most common on 
the inner shelf but lookdown was also frequent on the outer shelf where Cunene horse 
mackerel, Trachurus trecae, dominated. The catch rates of scombrids and hairtails were 
low over the whole shelf area. Barracudas were mostly obtained on the inner shelf. 

Table 2. Congo. Catch rates of main pelagic families in bottom trawl hauls, standardized to 
kglhour. 

INNER SHELF 

ST. NCI. DEP. 1 T : l  I-rpei dc, Car-avlgi 13% Har t-acuajas Scambt- i Js Hai t - t a i  l C, 11 t , t -~~y  l l ............................................................................ 
101 . 47 il . 4 CI 4.411 1 8 . [I [I 4. :m [I . 2 [I 49.40 
1 il2 15 87.60 25.211 3.6Ci 8.411 291.60 
t(17 28 55.80 17.10 27 . J.J .- 1'3. Bit 388.80 
lC18 31 0 . 6 il 1 4 . il il C1 . 4 C1 12. LCI 
109 18 53. 59 211.27 31.86 B. f5.i 340.34 
11C1 34 3 . 5 ~ 1  E. 1 . CI il 7 [I . [I CI E. . [I il 2. (10 134. 0Ci 
111 46 4.4~1 4.80 10.40 4.80 27.40 
114 15 20. 40 24.00 6. il0 42. CICI 3134. OCi 
115 5 1 [I . 9 I:I 25.4~1 3 . I:II:I :3 . 3 [I 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

MEAN 25.24 21 . :3[1 18.92 3.40 7.34 172. '34. 

OUTER SHELF 

ST. NI:[. DEP. Cl l -~pr ids  12ararigiclc, Farr-acudas Stiornbr id5 H a i  r t . a i  1s Ot.h.3r I l 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - . - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

n? g 9 7 21-3.6iJ /J . [I i:~ 128.4CI 
i I> 111 5-3, 7 .60 1 . I:I [I liJ.lC1 
1 111 5 1 11 4 6 i:l . 0 I lt 1 111 . i3 111 198. SCl 
i 136 8ij 51.213 :3 . tir ij &.41j 136. i:iSi 
116 71 7::t . il i3 4. 130 5.. ~ C I  ' 5.20 
117 1131 1'3. 213 f3.613 228. I:II] 

11:3 73 135. 213 l . 613 '3 . 6 111 O. Si1 75.2il 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . - _ - - - - - - - - - - - - - - - - - - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

MEAN :3 0 . :3:3 2 33 :3 . 1:1-3 f. 1 2 1 B I:! 

Table 3. shows the catch rates of demersal fish by families and zones. The grunts domi- 
nated the catches on the whole shelf and consisted mainly of the bigeye grunt, Brachy- 
deuterus auritus, and followed by sompat grunt, Pomadasys jubelini, in waters shallower 
than 50 m. Among the croakers the commersially important longneck croaker, Pseud- 
otolithus typus, and cassava croaker, Pseudotolithus senegalensis, were most common 
in inshore areas with the highest catch rates in the depth interval 10-20 m followed by 
blackmouth croaker, Pentheroscion mbizi, in the deeper zone. Angola dentex, Dentex 
angolensis, followed by red pandora, Pagellus belottii, were most abundent arnong the 
seabreams. 



Table 3. Congo. Catch rates by families for demersal fish, kglhour. 

INNER SHELF 

OUTER SHELF 

ST. l\lCi. DEP. c7rcrrit.s Spi.it-idc, . s ~ r ~ ~ ~ : ~ r - ~ ,  firc~i.rper5 0t.i-ie t- 

,._ I C i 

1 I - - - - - -  - - -  - ----....--------------- 
y r t  J I .-h -i . il i s  1 L . li ii :3 . .? i:~ 279.61j 

1 0 Ci C i- .-* 9 2. &[i :3 . I:I O i 4 . 1 ll 
105 104 1 :_i . il 1:s 125. C I ~ I  125.50 
i Si E, &. [I 176. CICI 1 2 e c: 111 l . 6 i:i 71.2Cl 
116 7 1 ::J [I CI CI . 8 13 84.00 
117 1Ci1 ::I 6 . 1:s [i '3 1 . 8 [I c; . 6, [i 1 7 . 111 O 1 il2. 4ii 
118 7:3 4 . il [I * 5*1.,4[1 164.130 
- . - - _ . - - - _ - - < - - . -  - - - r . - . . l - - - -  -..-.-..--. - -  -..-. * - -  - - - - X  _-.--,------..-_ " - -  

iY ERIV 36. 94 AL,.  57 2 111 . 2 13 2 .43  120.11 .Y, .:a 

Table 4 shows the swept area estimates of mean densities by species and depth 
strata,based on 23 successfull random botten hauls. The catchability coefficient applied 
in the estimation is 1.0. The bigeye grunt dominates both the 0-50 m and 50-200 m zone, 
followed by sompat grunt, Pomadasys jubelini, in the shallow zone and Angolan dentex, 
Dentex angolensis, in the deeper zone. In the depth zone 50-200 m, Angolan dentex 
followed by boe drum, Pentheroscion mbizi, showed the highest densities.The deeper 
waters were dorninated by spider shrimp, Nematocarcinus apicanus, and hake, Merluc- 
ciuspolli. The catch rates of red shrimp varied between 4-7 kglhour which gives a density 

2 of 0.19 kg per nm . 
Table 5 shows the the estimated area by depth zone and total for the shelf down to 200 m 
for all demersal species and seperately for some selected species. 

Table 5. Congo. Biomass estimates of demersal species by depth strata. Tonnes. 
Total 0-50m 50-200 m 

Shelf area rim2 2520 750 1770 
Brachydeuterus auritus 3800 1900 1900 
Pomadasys jubelini 500 500 
Dentex angolensis 900 900 
Pseudtolithus cp. 700 700 
All demersal 12500 5700 6800 



Table 4. Congo. Swept area estimates of demersal fish densities by species and depth 
ranges. 

Bridivdakrus aur i t.us 
SPhyrawa wacharcd.n 
Ponadasys j u k l  ini  
Dentex w o l e n r i s  
Penttleroscica ubizi 
Pseudotoli Uws typus 
Pseudotol ittius saegalensis  
Galeoidss decadactylur 
Ariomma bondi 
N e m a t ~ a r c i m  afriiicniis 
Ilerluccius polli  
Siririda Irasi  l i ins i s  
Pteroscica peli 
Drerdie airicana 
Chloroxoobrus dirvcurus 
Rriris b~eudeloti 
Paragalaus pectoralis 
Pentiiiem quirtwat ius 
Pasel lus t e l l o t t i i  
Sardii sarda 
Panulirus rouius 
Cynoulossus bronni 
Datex g i W s  
Pargtrtaew longirostris 
Sterewiastis sculpta 
Cyrtoglossus d i  
Aristaus varidens 
Pzrii~us rd t i a l i s  
Picaponaawsis atlanbica 
Soleiiscua a f r i c m  
Sog io  robusk 
Sergiztts sp. 
GlvpJius aarsupialis 
Penaeus ksrathurus 
Heterocarw grimaldii 
Acatit.h,ph~~~a SD. 
P l a s i o ~ ~ i a w s  eduardsiaiius 
S H H  I H Y S  
Oher fisli 

Sum $?appers 
h Groaipus 
Sum Grunts 
Cu Croiters 
Sum Seabreas 
Sum Sharks 
Cwn unays 
Suui SGids 
Cwn 

t, rt,.i- pidan l i~m aensi t ics  by bottom drpth s t r i t a  t / m l  
d w e  d a ~ s .  - Som 50-2OOn 200-8605 860-602 

t/rllrlJ 
68 1,55 2.59 1.09 
74 0.33 0.70 0. l0 
11 0.28 0.66 
26 0.22 0.53 
21 0.22 0.01 6,51 
16 0.20 0.18 
21 0,20 0.47 
21 O ,  I1 0.31 
26 O. 14 0.33 

O. 12 0.78 
I C 0. l2 0.75 
21 0,II 0.27 
21 i).10 U.24 
26 . , O, 10 L 2 3  
it 6.09 0.21 
I t; i). 09 0.22 
16 0.68 6. I5 0.03 
i 6 0.08 0,1? 
37 0.07 0,OS 0,13 
21 O. 07 6,68 0. 09 
16 0, 06 Ot15 
I I 0.06 0,l.i 
5 L 0 5  0.11 

21 O. 05 0,11 
16 O. 65 6.19 
5 0.05 6.12 

11 6,03 O. 15 
37 0.01 O. O? 0.01 
5 0. 01 0.63 

11 6.03 
5 
C 

I l  0.91 

kuber  of s t a t i a i s  ir~cludad in ari;lysis, total ord t y  daptli Etr i ta  



GABON 

Table 6 shows the catch rates by main groups divided by inner shelf, outer shelf and the 
slope. The demersal group dominated on the inner shelf with a mean catch rate of 
76 kghour followed by the pelagic group, 21 kghour. The catch rates of squids, shrimps 
and lobster were less than 3 kfloair, 

Table 6. Gabon. Catch rates for main groups in trawl stations standardized to kglhour. 

INNER SHELF 

ST.NO. DEP. Demersal Pelagic Cephalop. Shrimps Lobster Other 1 1 

............................................................................ 
123 55, 114.60 10.20 1.00 0.50 
124 25 86.20 4.80 44.40 
125 16 101.60 104.80 18.40 
126 19 54.80 46.40 0. 40 2.40 
127 46 19.00 9.20 2.60 
131 2 9 57.80 19.30 5.10 
132 37 30.00 12.40 2.40 17.80 
134 4 1 54.20 3.80 15.80 
135 4 5 306.00 1.20 9.00 
138 32 135.00 4.00 3.00 0. 80 3.60 134.00 
i39 3 9 49.50 2.70 7.50 33.00 
140 50 18.00 5.00 14.00 7.80 
143 43 33.20 2.40 5.80 9.00 
144 33 284.40 10.40 1.60 0.80 16.00 
145 3 1 164.80 2.40 6.00 67.20 
146 28 65.60 2.00 3.60 33.60 
1'49 47 19.80 16.00 6.00 7.10 
150 18 58. 80 46.40 0.60 11.60 
152 24 13.20 101.80 

, l .20 

153 3& 57.00 7.50 7.50 6.30 
157 36 46.00 5.20 4.40 
158 15 0.80 22.80 
159 14 3.40 4.80 2.20 
160 2 1 26.20 14.60 4.00 2.40 
161 5 4 111.20 77.80 0. 80 3.60 
_ _ _ _ _ _ _ _ C _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

MEAN 76.44 21.44 2.19 0.52 0.14 18.22 

OUTER SHELF 

ST. NO. DEP. Demersal Pelagic Csphalop. Shrimps Lobster Other . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
122 9 3 182.40 32.00 8.80 4.80 
128 67 94.40 121.60 4.80 
129 104 . 
133 75 240.80 155.40 11 .20 2.80 
136 64 217.00 196.00 12.60 16.60 
141 83 108.00 3480.00 36.00 48.00 
142 8 8 360.00 131.20 54. L0 4.60 
148 7 6 8.00 448.00 6.40 
156 57 72.80 333.20 4.20 11.20 
---------------------------------------------------------------;------------ 

PIEAN 173.80 586.04 14.13 15.65 

SLOPE 

- I ST. NO. DEP. Demersal Pelagic Cephalop. Shrinps Lobster Other i 1  

............................................................................ 
MEAN 24.26 13.32 0.60 25.46 1.34 74.60 / 



On the outer shelf the catch rate of the pelagic group increased to about 590 kghour 
mainly due large catches of cunene horse mackerel. The catch rate of demersals was 
more than doubbled to 174 kgjhour compared to the catch rates on the inner shelf. Squids 
were als0 more common on the outer shelf. The group of non commersial interest labeled 
"other" dominated the catches on the slope area followed by increased catch rates of 
shrimps to abcliit 7.W~/hour. The catch rates of ei1 nther groups decreased. 

The pelagic group brooken down on families are shown in Table 7. The carangids were 
the dominating family in all areas with the highest catch rates on the outer shelf where 
als0 scombrids and clupeids were common in the bottom trawl catches. It should, how- 
ever, be noted that the bottom trawl catches reflects accessebility of pelagic species rather 
than abundance. The abundance of the pelagic species are given in section on acoustic 
estimates. 

Table 7. Gabon. Catch rates by families for pelagic fish, kglhour. 

INNER SHELF 
I 

S T .  NO. DEP. C l u p e i d s  C a r a n g i d s  Bari-cicudas Scorntx-ids t l a i r t a i l s  O t h e r  I 
i 2 3  5 5  5 . 6 0  4 . 6 0  116 .10  
124 2  5 1 . 2 0  3.BU 1 3 0 . 6 0  
125  16  3 3 . 6 0  4 . 0 0  6 0 . 0 0  5 . 6 0  1 . 6 0  1 2 0 . 0 0  
126 1 9  2 4 . 4 0  1 7 . 6 0  1 . 6 0  2 . 8 0  5 7 . 6 0  
127 4  6  6 . 2 0  3 . 0 0  2 1 . 6 0  
131 2 9 3 . 0 0  1 3 . 0 0  3 . 0 0  Q 30 6 2 . 9 0  
132 37 4 . 8 0  6 . 0 0  1 . 8 0  5 0 . 2 0  
134 4  1  0 . 8 0  3 . 0 0  7 0 . 0 0  
135  45  1 . 2 0  315 .00  
138  3 2 4 . 0 0  276 .40  
1 ZCJ 3 9  2 . 7 0  9 0 . 0 0  
140 50 5 . 0 0  3 9 . 8 0  
143  43  2 . 4 0  48 .00  
144 3 3 0 .  80 9 . 6 0  3 0 2 . 8 0  
145  3 1 2 . 4 0  238 .00  
146 28 1 0 4 . 8 0  
149 47 1 6 . 0 0  3 2 . 9 0  
I5Ci 1 8  0 .  80  3 7 . 6 0  8 . 0 0  7 1 . 0 0  
152  2  4  2 . 8 0  9 7 . 0 0  2 . 0 0  1 4 . 4 0  
153  3 8 3 . 9 0  3 . 6 0  70.tJLi 
1 57 3 6  5 . 2 0  5 0 . 4 0  
158 l 5  2 0 .  00 0 . 8 0  2 . 0 0  0 . 8 0  
1  5Ch 14  2 . 0 0  2 .  ($0 5 . 6 0  
16U 2 1 1 1 . 4 0  1 . 2 0  2 . U G  3 2 . 6 0  
161  5 4  7 7 . 8 0  1 1 5 . 6 0  
------------------------------------ .----------------------------------------  

MEAN 2 . 5 8  1 2 . 5 8  4 . 9 8  1 . 1 0  0 . 1 9  97 .52  

OUTER SHELF 

ST.110. DEP. C l u p e i d s  C a r a n g i d s  Bari-acudas Scornbrids  H a i r f a i l s  O r t i e r  l i 
............................................................................ 
122 93  3 2 . 0 0  196 .00  
12e 6 7  1 2 0 . 0 0  l . 6 0  9 9 . 2 0  
129 104 
132 75  1 3 3 . 0 0  2 2 . :l t-I 2 5 4 . 8 0  
136  6 4  105 .  00 7 0 . 0 0  2 1 .  00 246 .40  
141  83 2760.00  720 .  CIO 1 9 2 . 0 0  
142 8  8 131. ZU 419 .20  
148  7  6  448 .  C I O  14 .4 i l  
i 56 5 7  1 8 2 . 0 0  1 4 ? .  00 4 . 2 U  8 8 . 2 0  



The catch rates of the main demersal families are shown in Table 8. The sparids or 
seabreams were the most common family with increasing dominance with depth. The 
unspecified group "others" forms the main component in the outer shelf. The catch rates 
of grunts and groupers increased with depth but the rates were still low. For snappers the 
catch rates were highest on the inner shelf. Among the seabreams red pandora, Pagellus 
bellottii, was most common followed by bli~espstted spihrearn, Spnrus caerv.!eostict~u. 
The most common p n t  was the bigeye, Brachydeuterus auritus. Among the groupers, 
white grouper, Epinephelus aeneus, dominated. 

Table 8. Gabon. Catch rates by families for demersal fish, kglhour. 

INNER SHELF 

S T .  N O .  DEP.  S p a r i d s  5nappcr.s G r u n t s  C roupe r s  Croak+Ca t f  O thc r  I I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
123 SS 113.60 1.00 11.70 
1 SA 2 5 48.00 17.20 70.20 
125 16 19.20 31.20 17(* .40 
126 19 28.40 16. t30 SU.  80 
127 46 3.00 16.00 11.80 
131 2 '3 2.10 3U.10 G ? .  00 
132 3 ? 18.00 12.03 32.60 
134 .t l 43.40 U .  80 10.00 19.60 
135 4 5 68.40 104.40 126.09 7.20 13.20 
138 32 108.00 2.00 21. G0 i 45.40 
139 39 49.50 43.20 
140 5 0 18.00 26.80 
143 4 3 33.00 O. 20 17.20 
144 33 232.80 32.00 14.80 33.60 
i45 3 1 136.00 4. 80 16.80 O. 80 82.00 
146 28 39.20 18.40 0.40 2.80 44.00 
149 47 19. U0 29.10 
150 18 3.20 4.00 110.20 
152 24 6.40 5.20 l 04.60 
153 3 8 57.00 21.30 
157 3 6 46.00 9.60 
158 15 0.80 22.80 
159 14 3.40 7.00 
160 2 1 24.20 23.00 
161 5 4 35.20 68.00 90.20 ............................................................................ 

MEAN 44.36 5.14 16.28 1.04 2.32 49.81 

OUTER SHELF 

p. D E P  S p a r i d s  S n n p p ~ r s  G r o u p r r s  Croak+Cs t f  Oti-,er 1 
I 

Gruri ts  

Table 9 gives the swept area estimates of mean densities by selected species and groups 
and by depth strata,based on 55 random bottom hauls. The red pandora dominates the 
shelf area down to 100 m,followed by bigeye grunt.The deeper waters are dominated by 
hake, Merluccius polli, and greeneye, Chloropthalmus agassizi. Among the shrimp, 



African spider shrimp, Nematocarcinus africanus and scarlet shrimp, Plesiopenaeus - 
edwardsianus, shows the highest densities, followed by red shrimp, Aristeus varidens. 
The catch rates for red shrimp varied between 1.4 to 7 kgBlour and the scarlet shrimp 
between 1-40 kghour. The catchability coefficient applied in the estimation is 1.0. 

Table 9. Gabon. Cwept area estimates of demersal fish densitias by spesier. z . 2  d q t h  
ranges. 

SPECIES NAi4E CATCH DISIRIBUTION BY KCIHH CROUPS 
t10 10-30 30-100 100-300 300-1000 ~1000 

Pagellus bellottii 17 9 4 
Brachydeuterus auritus 14 3 1 
Sparus caeruleostictus 14 2 1 
Arionaa bondi 3 2  1 
Sepia officinalis hierredda 12 2 
Chelidonichthys capensis 14 2 
Sparus pagrus africanus 3 I 
Sphyraena guachancho 14 1 
Doops boops 6 1 
tkrluccius poili 3 2 
Chloroscombrus chrysurus 3 1 
Alectis alexandrinus 4 1 
Clilorophthalius agassizi I 
kntex angolensis 2 1 
Omtex gibbosus I 2  
Eenthodesmus tenuis 4 1 
Den tex congoensis 6 1 
Nenatocarcinus africanus 3 1 
Epinephelus aeneus 2 1 
bleoides decadactylus 9 
Drepane africana 4 1 
Lkiitex canariensis 5 
Poaadasys incisus 5 
Pseuduperreus prayensis IS 1 
Lutjanus fulgens 3 1 
Plesiopenaeus eduardsianus I 1 
Aristeus varidens 5 
Penaeus notialis 6 
Srgia robusta 2 
Neaatopalaeaon hastatus I 
Penaeus kerathurus 3 
Parapnaeua longirostris 2 
Heterocarpus griualdii l 
Acanrhephyra sp. l 
Orher fish 

Suil all swcies 

Sui Snappers 
Sun Crouwrs 
Suu Crunts 
Suu Croakers 
Sum Seabreans 
Suu Sharks 
Sua Rays 
%U Sguids 
suii 

Sun shrinps (excl. SHRAAOI 1 
. . 

. liuuber'if stations included in analysis, total and by depch strata 

% inci- &an Mean densities by bottou depth strata rfru2 
dence dens. - Son 50-100n 100-200a 200-000 

t/nm2 
77 1.13 0.78 2.37 
44 0.35 0.34 0.53 
44 0.27 0.42 0.07 
15 0.25 0.89 
36 0.14 0.07 0.35 
4 1 O. 13 0.14 0.17 
l 0 0.12 0.02 0.37 
38 0.11 0.18 
I O 0.11 0.30 
13 0.11 0.82 
10 0.10 0.17 
13 0. l0 0.05 0.23 
3 0.09 0.70 
8 0.00 0.28 
8 0.07 0.07 0.12 
13 0.06 0.45 
18 0.06 0.23 
1 0 0.06 0.44 
8 0.06 0.04 0.15 
23 0.06 0.10 
13 0.06 0.10 
13 0.05 0.08 
13 0.05 0.09 
4 1 0.05 0.08 0.02 , 

O 0.05 0.09 
5 0.04 0.28 
13 0.02 O. 12 
l5 0.01 0.01 
5 0.02 
3 0.01 



Table 10 shows the estimated area of the shelf and the resulting biomass for all demer- 
sal species and seperately for the dominating species in each depth zone. 

Table 10. Gabon. Biomass estimates of demersal fish by depth strata. 

Shelf area nm 2 7075 4182 2893 

Pagellus bellottii 10200 3300 6900 
Brachydeutenrs auritus 2 900 1 400 1 500 
Sparus caeruleostictus 2 000 1 800 200 
Dentex spp. 2 400 600 1 800 
All demersal 34100 15300 18800 



GABON 

Figure 1. Course tracks, fishing stations and hydrographical profiles. 
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Figure 2. Temperature at sea surface. 
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Figure 3. Hydrographic profiles. 
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Figure 4. Distribution of pelagic fish 1 and pelagic fish 2. 





ANNEX I. CONGO. LENGTH DISTRIBUTIONS OF SAMPLES OF MAIN 
SPECIES 

S a r d i n e l  l i e a d e r e n s i  s 
Congo 

P o o l  ed salrip l e ! sihylr idoinyi 
K A N  LEnGTH : i i . B i i &  t<= :L? 
 USB BE^ OF SUESAnPLiS ; il) 

M Y L E S  i3il$D 6Elh'l:Eld L i .  1iO. ::.I di:b 2 1 .  
S4nPLES SEhiiCiiB SETuEc(i ST. i:. r!: k t ~ C  5:: . 

T r a c h u r u s  t r r c n e  
Congo 

P o o l  ed samp l e 1 i iup lr  add ing)  
n E M  LENGTH = 15.00ci N: 324 
IiUnlER OF SUBSAnPLES : i 
SAMLES FOUND BETUEEN ST. NO. 517 AIID 535. 
SMPLES SEARCHED BEIHEEN Sl .  NO. 515 AND 537 . 

D e c a p t e r u s  r h o n c h u s  
Congo 

P o o l  ed s a m p l r  I simple a d d i n q )  
nEAN LENSTH = 21.OOco N= 19 
NUiiBER OF SUBSAIIPLES : I 
S W L E S  FOUHD BEILIEEN ST. liD. 524 AND 521. 
S W L E S  SEARCHED BEIUEEN ST. ND. 515 AND 531 

U.. ""I <I*" .U. U.. .'W .Y.. .""t""." r t r 
3 5  15 i1! i5  5! J5 b! h5 Cn 

Ilisha a S r i c a n a  
Congo 

P o o l  ed samp l e l s i sp le  a d d i n g l  
NEAN LENGTH 13.73ir 11: 340 
NUBBER OF SUBSAPLES : h 
SAHPLES FOUND BETtrEEN ST. HU. 520 AIID 531. 
SAHPLES SEMCHED BEIUEEil SI. 10. 515 AND 531 . 

10 

.au.. 1IU .u. 6.. I,... Y",Y "d.* .'I. I... d... Y 
31i :: 6 45 :L 51; L1 i,: I n  

C h l o r o r c o r n b r u s  c h r y s u r u e  
Congo 

P o o l  ed nairipl e I s i sp lr  i d d i e g l  
HEN4 LENGTH = 1 0 . 8 1 ~ ~  I l= :O 
NURBEH OF SUBSAIIPLES I l 
SAULES FOUND BEIHEEN ST. !{[r. 532 hllD 532. 
SAHPLES SERRCHED BETIEEN ST. 110. 515 At10 537 . 

S e l e n e  d o r s a l  i s  
Congo , 

P o o l  e d  sainpl e l jinple a d d i n q l  
HEAN LENGTH = 15.16ir 11: 206 
NUPER OF SUBSAIIPLES i 5 
SAIIPLES FOUND BETUEEN SI. NO. 524 A18 517. 
SAliPLEG SEARCHED BEIUEEN SI. NO. 515 IiND 5Ji . 



Hrmi c a r a n x  bicolor 

P o o l  e d  s a m p l  r I s i a p l a  a e d i n q l  
IEAN LENGIH : 2 5 . 8 0 ~ ~  N= I b  
!nUi(BER OF SUBSAiiPLES : l 
SAHPLES FOUND BETUEEN ST. NO. 521 RIID 521. 
SAHPLES SERRCHED BEIUEEN ST. ND. 515 AH0 537 . 

D e n t e x  a n g o l  e n s i  s 
C o n g o  

P o o l . e d  s a m p l  r I s i n i p l e  a d d i n p l  
HEAN LENGIH = 22.01ci N= 74 
HUHBER OF SUBSAPLES : ? 
SAHPLES FDUND BETHEEN ST. NO. 535 A110 536. 

. SAXPLES SERRCHED BETYEEH ST. 110. 515 AND 537 . 

P a g e l l u s  b e l  l o t t i  i 
C o n g o  

P o o l  e d  s a m p l  e L s i r p l e  a d d i n p l  
nEAN LEiIGIH = 19.57c1 11s b7 
NUIiBER OF SUBSAHPLES : 3 
SAHPLES FOUND BETWEEN Sl .  110. 518 AND 53h. 
S M L E S  SEARCHEO BEIPEEII ST. NO. 515 AND 537 . 

S p h y r a e n a  g u a c h a n c h o  
C o n g o  

P o o l  e d  safl ipl  e I s inpl i  r d d ~ n g l  
NEAN LEHGTH = 38.7Jca I{= b2 
1IUBBER OF SUESAIPLES : 2 
SAHPLEG FOUND BETYEEII S l .  NO. 528 litifi 537. 
SAiiPLES SEIRCHED BETUEEN ST. 110. 515 AN0 537 . 

B r a c h y d e u t a r u s a u r i t u s  . 
C a n g o  

P o o l  e d  iairipl  e i i i u p l k  i o d i n g l  
)i$N LElIGTH * 11.31ca N=. 363 
!IUIUER'OF SUBSAHPLES : b 

SlhPLES FGUHD BETWEEN ST. UU. 517 AND 53. 
S$l i?ES SEIhCHED IIETUEEN 31. liii. 515 A110 537 . 

P o m a d a s y s  j u b e l i n i  
C o n g o  

P o o l  e d  s s m p l  E ( s i e p l e  i d d i r i p l  
HEAII LEN61H 8 2 3 . 7 8 ~ ~  ti= 51 
NUIiBER OF SUBSRHPLES : 1 
SRIIPLES FOUND BEIYEEN ST. NO. 532 AND 532. 
SAHPLES SERRCHED BETUEEN Sl. 110. 515 RIID 531 . 



P o o l  ed sampl e  l i i r p l e  i d d i n g )  
NEAI4 LENGTH = I:.Y:cn 11. 40 
IIUXBER OF suaSAIvLEs I I 
SAWLES FOUNO BETYEEH ST. NO. 527 AND 527. 
SAMLES SEIIRCHEO IETUEEN Sl. NO. 515 All0 537 . 

P t e r o s c ' - i o n  p e l  i 
Congo 

P o o l  s d  sempl r l i i i p l i  a d d i n q l  
BEAN LENBTH : I5.lbca li= 31  
IIUHBER OF SUBSAnPLES : I 
SAIiYLES FOUHO 6ETUEW ST. 10. 523 AIID 523. 
SAWLES SEAACHED BETUEEN Sl .  NS. 515 W 0  537 , 

LP,.'f..*iI u*.r**.a .d." r r i  I '  : I!J 1: 2" ?5 3" . . 

M e r l u c c i u s  p o l  l i 
Congo 

P o o l  ed s a r p l  a l s i e p l e  add inq)  
p A t i  LEIGTH : I0.2tca 11: 43 
NUnDER OF SUUSknYLES r 1 
SAHPLES FOUPD BETWEEN ST. 110. 520 A110 520. 
S A I L E S  SEARCHED BETYEEH ST. NO. 515 At10 537 . 

., .. 

P e n t h e r o s c i o n  m b i z i  
Congo 

P o o l  ed sampl  i I s i u p l e  a d d i n y )  
HEAN LEll6TH = : l . !Bi~ Il- 2h . 
I I U ~ B f H  OF SUBSAIPLES : 2 
SHWLES FOUIiQ BETUEEH ST. 110. 522 All0 530. 
SMPLES SEIIRCHEO OETYEEII ST. 110. 515 At10 537 . 

P a r a p a n a e u s  l o n g i r o s t r i  6 

Congo 

A r i s t r u s  v a r i d e n s  
Congo 

P o o l  ed sampl  e  I r i i p l e  a d d i n q l  
HEAN LENOTH = I 5 . b O e ~  I l= BI 
NUHER Of SUBSAHPLES r 2 
SAIPLES FOUNO BETUEEN ST. NO. 515 AND 530.  
SAIPLES SEARCHED BETIIEEU ST. NO. 515 All0 537 . 

P o o l  s d  sainp l E I i iapls a J ? i n g l  
nEAI4 LEltGTii - G.?:;ui li: :a 
IiUnBEir JF JGBSRni.iL;: : 1 
SAhOLES fBUltD i iTi i ; iEII 51. ($0. 53U tiiiu 513. 
SAnFLES CEBRLHEO 6ETILEII ST. 110. 5 1 5  AIID 511 . 





ANNEX 11. GABON. LENGTH DISTRIBUTIONS OF SAMPLES OF MAIN 
SPECIES 

P o o l  ed sampl e I s i a p l e  r d d i n q l  P o o l  e d  sampl e  I r i a p l r  r d d i n q l  
H E M  LEHGTH = 2 1 . 3 6 ~ 0  N= 98 I E N I  LENGTH a IS.I?cn W* 361 
flUIiBER OF SUBSRHPLES i I NUHBER OF SUBSAPLES r 4 
SAMLES FOUIID BETUEEN ST. NO. 538 RIO 574. SAIPLES FOUND BBIYEW 81. NO. 537 AIID 549. 
SAHPLES SEARCHED BETUEEN ST. tiol 537 :!ID 580 . SAHPLES SEARCHED BEIUEEN ST. NO. 537 AND 580 . 

50 4. 5 0  ,d 

..Y.. P .l.srl... 4.*)1.~1 1 l . 0 ~ ~ 4 ~  1snmp8.. ..I.~..I. 
Z! '25 35 I! (5 55 b! 6: CK 

I l i s h a  a f r i c a n a  

I 0  

Gabon 

40 ,. 

P o o l  ed sampl e  I s i i p l i  a d 6 i n p l  
n E M  LEHGTH = 1 2 . 3 6 ~ ~  N= 196 
1IUkBER OF SUBSAPLES J 1 
SAWLES FOUIID IrEIYEEIi ST. 110. 537 A110 513. 
SAAPLES SEARCHED BETNEEII ST. 110. 537 RIID :ao . 

v " 

20 23 ,, 

10 

IIPU ~ . * r a m a .  I U ~ I ~ Y ~ ~ I  a.17.11. ms.mr1m.1 

25 SI 35 IS 45 56 5 5  6 6  CH 
S a r d i n e l l a  a u r i t a  S a r d i n e l  l a  m a d e r e n s i  s 
Gabon Gabon 

e .  

P o o l  ed s irnpl  e  I ; i ~ p l r  i j o i a q )  
HEAN LENGTH a 14.77cr li: b?? 
iIUHBEI( OF SUOSAHPLES : 9 
SlmPLES FOUIID BETWEEN ST. IIO. 546 ANfi %O. 
SAHPLES SEALCHED BETUEEN SI. NO. 537 bit9 563 

D e c a p t e r u s  r h o n c h u e  
Gabon 

D e c a p t e r u s  p u n c t a t u s  
Gabon 

P o o l  ed sampl e  I i i n p l r  a d d i n p l  
rlEAN LEllGTH = 2 5 . 2 7 ~ ~  11; :b 
NUNBER OF SUBSAPLES : 3 
SAIPLES FOUIID BETUEEN ST. NO. 550 AND 578. 
ShhPLES SEARCHED BEIYEEN ST. 10. 537 AVD 580 . 

P o o l  ed eampl e  1 s i a i p l t  a i d i n p i  
HEAII LEHGTH = 16.6Bcs N: 161 . 
NUHBER OF SUBSAHPLES r 3 
SAHPLES FOUIiO BETWEEN ST. NO. 554 AIID 574. 
SAWPLES SEARCHED BEIUEEH $1. NO. 537 AIID 500 



Scomber j a p o n i c u s  
Gabon 

Poolc-d aa inp le  l simplr adding) 
H E I  LEII6lH 8 2 0 . 2 7 ~ 0  N= 15 
IIURBER OF SUtlSRnPLES i 3 
SAnPLES FOUND BETUEEN $1. HO. 551 AND 557. 
SAIITLES SERRCHED BETUEEH S l .  NO. 531 bli0 5BO . 

Se lene  d o r e a l i s  
Gaban 

P o o l  ed aample  I s i r p l e  ~ddlriql  
R E M  LEHGTH 20.5SCi N*' :qZ, 
iiunSER OF SUBSAWLES I l e 

UkPLES FOUIID BETUEW ST. 110. 537 AND 517. 
SkiiPLES SEARCHED UElYEEH SI. 110. 537 kl iD 560 . 

Den t ex angol ens i  5 

Gabon 

P o o l  ed sanipl e i r iuple iddinpi 
nEAN LENSIH = 1q.hbco H= 10 
IiUabER OF SUBSIHPLES I I 
SnnPLES fi1Uh0 BETYEW ST. 110. 540 At10 540. 
SMYLES SEARCHEO BETYEEII Sl. NO. 537 AtID 580 . 

Ch lo roscombrus  c h r y s u r u i  
Gabon 

P o o l  ed sampl e i r i a p l i  i d d l n g l  
hEAN LEIIGIH 21.:bcn I l=  115 
IIUIDER OF SUBSRWLES t 2 
SiItiYLES FOUND BEIUEEH ST. 110. 568 M I 0  510, 
SAiPLES SEARCHED BEIYEEII ST. NO. 537 dl10 590 . 

P o o l  ed sampl e I r l rp le  i d d i n q l  
REIVI LEIIOTH = I5.24ci 1C 336 
1IUIBER OF SUBSRWLES : b 
SBIIPLES FOUND UEIYEEN Sl .  NO. G4 AND 580. 
SAkPLES SEARCHEO bEIUEEH 31. 110. 537 A110 5% 

5 11 I; 21 
D e n t e x  can 
Gabon ' l  
P o o l  ed sampl e 1 simple iddinpi 

HEIUI LEt161H = 3 3 . 8 3 ~ 1  11= 12 
IIUnBER OF SUBSRPLES : 1 
SAKYLES FOUtlD BETUEEH Sl. HO. 552 AND 552. 
SAWLES SEAHCHEO BETUEEH Sl .  HO. 531 PJID 590 . 



P a g e l l u s  b e l l o t t i i  
Gabon 

P o o l  e d  sampl  e ( r i r p l ?  i d d i n p l  
nEAN LEUGTH a 1 8 . 2 2 ~ 0  N= 888 
NUnBER OF SUOSAIPLES t 1% 
SAWPLES FOUND BETUEEN Sl. NO. 5 4 1  RIID 579. 
SA~~PLES SEARCHED BETYEEH ST. NO. 537 nno :ao . 

M e r l u c c i u s  o01 l i 
Gabon 

P o o l  ed  sampl  e i s i a p l e  t d d i n q l  
HEMI LEllGIH = 3 4 . 7 4 ~ ~  H: 53 
NUEDER OF SUBSAflPLES : 2 
SAPLES FOUIID BETYEEH Sl. 110. 537 MO 555. 
SRRPLES SEARCHED BETUEEH ST. NO. 537 AlID 5 8 0  . 

U. s w p u  u141a. i  w y u u u  d.iquiub nwn sa', t 
5 l\ i5 26. 25 3 b  35 4" 45 :i 35 h! M 

Ariomma b o n d i  

20 1. 

lo, i 
Gabon 

',"U Y., r ijii I I m  

P o o l  ed sampl  e ( i i s p l r  j d l i n q l  
hEHH LEHOTH = 14.5bca l i =  I00 
IIU~DER OF SUiiSIhPLES : z 
SAHPLES FOUbD BETHEEII S l .  ho.  540 AND 596. 
5I;XPLES SEdRCXED BETHEEH 31. 10. 537 AND Sat . 

Spa rus  c a e r u l  e o r t i c t u s  
Babon 

P o o l  sd  sampl  e  l i i n p l e  add inq)  
nEAN LEIIGTH = 1 8 . 4 8 ~ s  N= 7 9  
IIUflBER OF SUBSIiWLES r 4 
sIinPLEs FOUND BETUEEN ST. HO. 542 RIID 562. 
SAMPLES SEARCHED BEIYEEII ST. NO. 537 AND 586 . 

Sphyraana guachancho 
Gabon 

Pa01 e d  sampl  e L s l r p l ?  a d d i n g l  
n E l i i  LEHGTH = 41.33~1 ti= :S 
NUiiBER OF SUESAHPLES : 1 
SANPLES FOUIID BETWEEN ST. HO. 537 AIID 537. 
SAHYLES SEARCHEO BETUEEM sr. 110. 53: AIID sa6 . 



P e n a e u e  n o t i  a l i e  
Gabon 

P o o l  e d  sampl  e I s iap le  tddinql 
HEAH LEIOTH = IS.4tcn 14; 70 
HUnBER OF YBSAIIPLES : I 
S W L E S  FOUHD BETUEEN ST. NO. 563 RIID 563. 
S W L E S  SEMCHED BETUEEH ST. NO. 537 A110 580 . 

A r i s t e u s  v a r i d e n s  
Gabon 

P o o l  e d  sampl  e l siapl* iddinql 
nlM LEHGTH 18.04cu H= 97 
NUBER OF SUBSRWLES : I 
SAULES FUND BEIWEEN ST. NO. 572 AND 572. 
$AHPLES SERYCHED BETYEEN ST. NO. 537 Ai1D 580 . 

P e n a e u s  k e r a t h u r u s  
Gabon 

P o o l  e d  s a m p l  e I s inp l i  iddifiq) 
nCAN LEIIGTH = 18.bBca Il* 19 
ILUIIBER OF BUQSMPLES i I 
SRHPLES FOUID BETUEEN ST. NO. 564 AI1D 564. 
SLIIPLES SEARCHED BETYEEN ST. 110. 537 AND 500 

S r p i a  o f f  i c i n a l i s  h i e r r e d d a  
Gabon 

P o o l  e d  6ampl  e I simple addingl 
HEAH LEHGTH n 15.89ci N= I9 
UUIBER OF SUBSAWPLES : I 
SAIPLES FOUND I E I U E E I I  ST. ii0. 5SB M O  558. 
si lnPLEs SEIRCHEO BETUEEN ST. NO. 557 MD 500 . 



ANNEX In.  RECORDS OF FISHING STATIONS 

DATPISI/ 5/<)9 PROJIICT YIATI 
OBAR TYPei i11 N o i l  POSITION~LBI S 1000 

s t a r r  r t o p  d u r a t i o n  
TIHO iO6t31i00 07831800 60 h i n )  PurP0.a codeg 3 

LO,,# Y I122  

LW i1806.00 laoe .00  3.00 
FDPPTHi 704 709 

APE. coae r 3 

BDEPTH8 704 70: 
Oaamond.cad*l 
V a l i d i t y  Coder 

Tol l ing d i r 1  l 6 0  U i r a  out:1700 a S m l  3 kn.10 

DATEi3I/ 5/00 
PROJEGT d'l'Al'lGI<: 101 

COAll TYPE, U?' NG:l P0SITlGN:Ll t  r: 566 
SCaPC UUFaCiUn 

TIHO 816111100 16842800 30 ( m i n r  Pucpoua code, 3 
Lun& ii ii1.5 

L W  :1657.80 1659.10 1.50 
FDEPTHi 46 L8 

A P ~ U  coao : 3 

BDSPZHr 46 40 
CearCOnd.COa6$ 
v h l i d i t y  coaat 

Toulne a i r i  320' f l i r *  o u t :  250 yl *p1111 3 kne10 

Sorred: Kg T o t a l  Carci3: 36.60 CATCH/HOUR: 77 :'u 

I. OF TOT. C 

11.5Y 
0 .61  
a.2a 
6.62 . 
5.03 
4.97 
4.97 
4.97 
4.97 
3.07 
3.3L 
3.31 
2 - 3 1  
3.31 
3.31 
?.C5 
I. r 9  
1.66 
1.66 
1.32 
1.32 
1.32 
1 .32 
1.52 
1.32 
0 . w  
0 . 9 r  
0.33 
0 .33  
0.17 
0 .17  

SPICIPS 

P.P.O.I.Y. pDCtOP.Ii~ 
SPhYraani 8uacI1ancLo 
BrafW"v-.r~!r  ~~JPILYP 
l ' ~ c ~ I 1 u s - ~ i ~ " , c . ~  
Scoibbmne'rui  t r i r o r  
Sel*ne d o r a h l i s  
Panu l i rus  r a g i u s  
T o r w d o  torpedo 
Epin.Piniu8 benrus 
s a r d i 8 u l l i  i o d r r e n m i r  
T r iohuru8  r r r c i a  
T o d i r M * s  mag i r ra r i i s  
Peniaus n o t i b i l a  
T r i c h i u r u s  l e p c u r u i  
S a u r i a i  b r i s i l l ~ n o l .  
5.l.F C~UI.~OPIICII.IY"" 

BnthYeadus tWlhn0b~anc11~1 
M l a n o u s  z u ~ a a y a r i  
Nazuula w $ u a l i u  
Ba thvurocona*~  VICI~UO 
T r i c h i u r u s  I s p r u r u s  
Hydrolacus SP. 
HoPlosrachus ued i rs r ranuus  
Leproderma SP. 
PtUOPI*rua P o l l i  
DIC*P.ZI.. Pi1.~t". 
5-rcesre. S D .  

DATYt31/ 5/19 
I 'noIccr 2'r,,1 I L I ~  

0 Y r l PUBITIOI~:LI,L :. 
iYC51't YCO(> U Y I ~ a I I O , ,  

TIME t10 t06 i60  1d:3L:00 30 ii i i l ial iCui,poa. ccue: i 
i., .; i 

LW :1a7o.<io 1 ~ 7 1 . 7 0  1.30 
FOEPTHi 13 L u 

nrar coae : 5 

BDCPCHi l 3  
CBIi1'COna. CCd*: 
v a l i u l r y  c ~ \ 1 0 1  

i.owlne  ai^: 32;: V ive  c u t :  I vu  u gpriea: 2 Yr,. l o  

I ;. 
, U.' 

I I . .  

Hec i rooarpu i  g r l u n l d i i  
U l ~ p h u s  m a ~ s u p i a l l .  
Onarhophausia rora 
Ssarnopryx P i e u d o b n ~ u i ~ a  
Acan t i l opnyr i  up. 

...- 
DATEt31FB/BI 

PIiOJCCl' Sl'Al'lU11. 9" 
OBAR TYIIEi DT N o i l  POSITIONtLac Y 51(, 

e t a r t  s t o p  a u r a r i o n  
TIME iOUi13r00 09133800 20 I n i n )  Purpos* Coa.1 I 

Lrng  E IIJA 

L W  i>819.10 1819.10 1.00 Ara. CM* : 3 
FDPPTHI 335 351 
BOEPTH# 335 35: 

O.iffi0nd.cM.l 8 
v a l i a i t y  soaai  u 

Touing a i r ,  150 U i ~ a  our:1200 a Swad:  3 kn.10 

.- 
e t a r t  s t o p  a u r a r i o n  

- - - . - - - . . - . . . - . w  Y LI(, 

TIME i00113r00  09133800 20 I n i n )  Purpos* coa.1 I Lrng  E IIJA 
Loa i>819.10 1819.10 1.00 
FDPPTH* 335 351 

Ara. CM* : 3 
*-.--"l.cM.l 8 

Prsroiy1.e~. i o v i n u a  
H e r i c r r a n r  o i c o l o r  
~ i ~ * o i a . s  defrrUhccyIui  
D i s y i c i s  ~ a r ~ a r i t b  
Cynol loasuu DrounI 
D lco locog los ia  c u n i a t i  SPFCIES CATCHIHOUR X OF TOT. C SMP.NO. 

N O  C A T C H  
ueiehc numbari 

0.00 

7 0 t i I  
- --------- -----a*- 

DATPiJI/ 5/89 
PROJPET SI'ATIOIi Y9 

OEbR TYPE8 BT N081 WSITIONtLaC 4 504 
s t a r t  s t o p  d u r n r i o n  

TIME i13809 i00  1 3 1 3 9 ~ 0 0  30 I i l n )  P u r w s *  coder 3 
Lon8 C 1138 

L W  i Ia39.10 10L0.70 1.50 
FOCPMi 96 97 

A N *  O M *  1 3 

aocPTni 96 
O*irCond.cod*~ 
V a l i d i t y  codai  

T ~ ~ i n a  d i r i  16:~ H i r a  ~ u t t  450 . Sp..di 'i in.10 

S o r t i d l  30 Ka T o t a l  CSCChl 177i00 CATCHIlIOUnt 352.00 

. . - - - - . - - - - 
TO LI^ 1i16.40 

- - - - . . . 
$4 $0 

SPECIES 

Traahurum tracr.  
RAMI'. Ni. 

3 sel*ne d o r s i l i s  
Firachvdeur*rui a u r i r u s  
APIW~ bonai  
PPiaOinthus Arsnarus 
M n r a x  anso lans is  
T F I c h i u r u ~  I~PCUPYS 
OGtOPUa vu igar im 
U a b r i n i  oanar iens in  
n l r i c o r v i n i  i n r o l e n s i s  
C iu l idon lchcnvs  c a b n a n a i s  
Todarodei s r i i i c c i t u r  
PCerOChri~.us b a l l o c i  
S<1CarcheB eu.nthari.. 8 

AlePlaa s U P I r c i I i o ~ ~ s  r o r b l  
---------- 

jr.. 'ru 
--- -- - . . - 

V T . C ' r  

DATP831/ 5/89 
PROJECT SIATIOIIi 100 

GEAR TYPPi BT NO81 w s r z r o n i ~ a r  S 457 
s c i r c  BCOP d u r i c i o n  

TIMO i l S i 0 5 1 0 0  1 5 ~ 1 5 1 0 0  30 I a i n l  P u r p o i i  o0d.i a Lone P l147  

LW i1as1.00 18ss.60 1.50 
FDEPTHI 60  57 

 rar coa* I 3 

BDEPIHi 60 
u e a r c o n d . c ~ a e ~  
v a l b a i r y  code, 

Toulne d i r 8  122' U l r *  ou t :  300 i S p e a i  3 kn.10 

SPPCISS 

P a e & l l u i  b e l l o r r i l  
Salan* dor sa li^ 
B r ~ c h ~ d e u r e r u i  a u r i r u s  
Rala m i r a l e r u s  
Che l idon ich rhys  capensla 
SphYraennr;guaGhancho 
Chel idOnlohthys cabonrnsis 
CynOlloIIaus c a n s r i a n s i s  
S e p l i  o l l i c i n a l i s  h i e r r a d a s  
UranOscoPU~ a lbasca  
Pnrnpanaeua ~ o n e i ~ o s r r i ~  
A l l o c e u r h i s  a i r io r rna  

OF TGT. C n.rlUCc1~. p0111 
Halosaurua .p 
L a a m o n u i  .p 
Nblanosromiru ap. 
B i r h ~ a r d u s  i p  
T r ip lophos  .p 
A r i s t a u s  v i r i d a n s  
Y a r e l l i  b I ~ c k i 0 r d i  
I (~~Acoc*P~A~u.  o f ~ i d d n t a 1 1 a  
D m i n l i  p ro lundoru r  
Cub icbp i  .p 
Sc*raoaasr ia PCUIPI~ 
Et.0pt.r". p0111 
Evnrhod*sius renul. 
PhysIOulus i p  
Oonosrho i i  e ion i r r tua  
Synaphobranclius a i i i n l u  
SYnrPhObcAnctiu~ ap. 
D'Pniopenaeus eauarasianus . 



l 
PROJPW ITATION, 105 DATE# I/ 6/09 

PfiGJEC'I' Bl i< l ' lGl i .  I\.? 
ccni i  ' i r m :  r i r  i i o k i  i s s s i r i c i i : ~ s i  :. ,.:t 

l 
DATEi L/ 6/80 OEAR TYPE, 87 Not1  POSITIONiLac S 656 

scarc  s t o p  U ~ r a c i ~ n  Lon* X 113u Y c a P I  PCOP i I U I . " < I l i "  l.T,,,. I< , i  > .  

Trna 1 0 6 i i i i 0 0  o 6 ~ 4 i : o o  30 cmin> ~urpo.. coass 3 TIHP 112i10100 12:391UG 29 l i r l i > ,  IP,~i.prls ~ou.18 3 
L W  :1904.00 1905.80 1.50 1~d'i.r. coild : 3 L W  :1050.30 1951.40 1.50 AP*. Code i 3 

FOEPIH8 104 104 O ~ a r C o M . ~ o d b r  FDCPTHi l e  I 7  Lilb1~0011~. EUda : 

BOEPTHI 106 102 v a l i a i r y  coaa i  ODOPIHI 18 17 V a l i a l < y  codoi 

Toulng d l r i  104 U l r a  euti 500 u S p d i  3 kn.10 
TOLIIIII d i r i  930' IIIr.9 Oi l<  : 103 Y 31)oeU: 3 k119 IV 

s o r c a a ~  1 7  Kg TOCYI  cacoha 134.25 cArcic/tioun> 16e.50 Sor tea t  30 K p  T o r a l  c s r c l i  219 80 CAICI</IIDUB. f. . , i  

SPECXPS CATCHIHWR X OF TOT. C JANP.NO. 
bialghc n u i h r s  

PenZharosoion i b i i i  120.00 1430 4 4 . ~ 0  L3 
I r a c h u r u s  Zr0C.a 60.00 2400 22.55 12 
Arlo-a bon<li 33.00 750 12.19 
DBncex a n g o l e n r i s  1u.uo U0 6 . 7 ~  
T r i c h l u r u s  l e p r u ~ ~ s  10.00 250 3.72 
9aur ida  b C a l i l i a M i .  8.00 1100 2 . W  
s r i n o a c o p ~ a  a lbasca  5.00 30 1.6~6 
t l m b " t 0 .  4inL~iR?.i4 5 .  ?C .OL1 
Cha l idon loh thys  e i b o n i n i i i  5.00 50 I .liti 
P r ~ m t h r i # s u s  b . l l o c l  3.00 20 1.12 
Todarodes s a ~ l t ~ a c u n  1.00 20 0.37 
Cltharum I l n e u a e u l a  0.50 LO 0.19 

T o t a l  268.50 
- - - 

99.99 

SPCCIES 

P a n u l i r u a  r a g i u s  
T ~ i c h i ~ r u s  1.pcurua 
D imyar la  a a r a a r l c a  
P s ~ u d o r o l l c h u s  . p l w r o y  
Penranarus q u l n p u a r l u i  
ChIoroaoonbruu chrvsurus  PROJECT S'fATIONi 106 

DATE8 11 6/89 OEAR TYPE8 BT Nor1 WSITION~LUC S 445- 
s c ~ r c  ICDP d u r a t i o n  ~ o n g  E 1134 

TIHB 107i56#00 08826t00 30 ( i l n l  Purpoaa c c d i i  3 
L W  11960.60 1962.10 1.60 Arma cade i 3 
FDEPTHr 60 59 OaaPQond.00d~t 
BDEPTI~I 60 59 v a l i d i r y  coae i  

Toulno d i r i  130. I l l r e  o u r i  300 a S m l  3 kn.10 

Porrunus v a l i d u s  
s a r d l n 4 l l r  uudbvenul. .,, 
Her ioaranx  b i o o l o r  
S L ~ O U C ~ U S  r iar01. 
B o ~ a I a r i d a a  h a r k 1 o ~ s i I  

Toca l  

sort ad^ 33 Ke T o i a l  carcl i :  130.80 CATCH/HOURz 261.60 

IPPOIOS CATCHIHOUR X OF TOT. C SAMP.110. 
PROJECT 31' 

OATP8 I/ 6/09 DEAR TYPC: WC N o i l  PO~ITIOH,L~C 

B r a ~ h ~ d ~ u c o ~ u ~  ~ Y P ~ C U .  
Sphyraana euashancho 
%len. d o r i a l l e  
P.r.L.1.U. V~CCOPi1i. 
0r.Pana a t r i c a n i  
Eurhynnus a l l r r c e r a r u r  
s a r d i n a i i a  uaasr*nsir i  PROJEOT STATIONr L07 

DIAR TYPti  87 No t1  POSlTIONlLbI S 439 T r i o h l u r u s  leprur 'ua 
Paniaua n o r i a l i s  
C h I O r ~ s c o n b ~ ~ s  CI>I~YSYF~ 
I l l e h a  i t r l c a n a  

scarc  .rop d u r a r i o n  Lona L" 1136 
TI& 809133800 10i03100 30 ( a i n i  PUPPO.. O W ~ I  3 
LO0 r1970.90 1972.20 1.50 AP.. code I 3 
FOEPTHr 29 27 0~0rCoM.code l  
OUEPTHC- 29 1: V a l i d i t y  ccdut 

Tbwlna d l r i  340 I l i r d  ouc i  l 5 0  r SpsQJi 3 kn.10 

SOrC*dt 28 Kg T o r a l  Carchi  254.25 CATCH/lIOURt 508.50 

Y X I P I  I/ 6/89 
FRUJLTT 81'ii1'1011; 1 8  t 

SPECXES CATCH/I!4UI( Y OF 101. C SAnP. IIG . OEAR TYPPr BT 11011 POSITIOII~LLT s , . ,j 
u s i s h r  numbari e r a r t  s t o p  a u r a r i o n  T I W  t I b t 3 3 1 0 0  i7103 i00  30 l u l n l  Purpoi. ooa., 3 

LCii? C l , l , .  
~C.O~Y~.UC*PU. .UCLCU. 324.00 14180 63.72 19 
I l l a h a  a1rIo.n~ 48.60 3048 Q.% 17 L M  12011.50 2012.LO 1.50 POEPTHi 47 45 A F Y ~  COUO : 3 Sphyraana gumchincho 27.00 o0 5.31 BOPPZHt 47 

Oear2'0no. code1 
Drapanm a f r i o a n a  17.00 108 5.31 v a i i a i c u  ooo.! 
~ s ~ u d o t o l i ~ h u a  n * n * a a i s ~ i m  21.60 36 4.26 i o u i n t  d i r i  342: Hir. o u t ,  150 u s e a i a i  r kna10 
S a r d i  i a r d a  10.80 18 3.89 
Pr * rodc ion  w11 9.00 324 1.77 SOPC*dl K8 TUCIL EoICril 15.90 CII1C0Ii/IlOUfii : i  G 3  

8.1.n- dorsa1Ls 9.00 144 1.77 
a i ~ a o i a * ~  deoada .~y~u .  7.20 18 1.42 
C h l ~ r ~ s c ~ m b r u s  c h r y s u ~ u *  7.20 36 1.42 $pecx is  CA'TCIIIHOUR X OF 'TO'I'. C :,,?)I. t-6 
s a r d i n a l l a  i a d a r i n s i i  7.10 268 1.42 i &  B r i c h y d r u r ~ r u s  ' a u r i  rug 

u r lnnc  n u i n r r i  
~ ~ . o c i s  a ~ e y ? p a ~ i n u s  0.90 36 0.10 Sphyraena lu i chancho  

22.00 7Yd 4 4  i<, 

-------w-- - - - - - - - - Sa lsne  d o r a a l i s  
10.40 
6.00 

56 20.1i8 
T o t a l  ',"b 500.50 100.02 T r l c h l u r u s  l i p c u r u i  

42 
4.10 160 

0.27 

S a r d l n * l l a  n i d a r e n s i s  
9.27 

PaL41IU. b . l l ocC11 
4.40 LG4 6.44 i'r 
l i 4 0  8 2.70 

PROJECT SIATIONi LO* ~ ~ ~ ~ ~ ~ ~ f ~ ~ ~ ~ ~ a  0.00 1.20 140 30 2.52 
DATE, 1/ 6/89 OUR TYPE8 BT N O S I  POSIIIONiLac S 436 ~ * n a a u a  n o r i a l i s  u .no  

L .  'C . 
scarc  s t o p  d u ~ a c i o n  Lon8 .C 1133 T o r w d o  ro rpodo  24 1.54 

TIM 1~10r47:OO 1 1 ~ 1 7 1 0 0  30 (m in i  Purpora codai  3 2 
ParawnAeUs l o n e l r o r c r l n  

0 .40  
0.00 

0.77 
L W  ~1977 .40  1970.80 1.50 Arah coda : 3 
POPPIHI 29 33 OeaCCoM.cM.4 Tora1  

. - - - - - - - - 
51.6" 

- - - - - - - - 
BOEPTHI 29 33 v a i i a i c y  C O ~ ~ I  1 0 0 . 6 ~  

I o n i n 8  d i r 8  300. U l r e  ou t :  l 5 0  i S w o d i  3 kn.10 

sphyraana cuichancho 

SrRraomasria s c u l p r a  
La*non*ma s p  
Ariacmua Var idans 
n i lacoC*pha lus  l a s v i s  
T r l p l o p h o ~  #P 
Y a r e l l a  b l a o k f o r a l  
CO1ooOncar c i d e n a r l  
Hop loa ta rhus  modirerraneus 
X*nOdernIChchya .oc la l l s  
Lasnon*ma l a u ~ a y s l  
Dibranchus ~ c l a n c l ~ ~ s  
Plemiopanaaus eduaras l inus  
Deanla p r o f u n d o r u i  
H a l o m i u r u i  o v u n i l  
S t o a i a s  i f r i n i i  
Chaunax p iocua  
O l y ~ h u s  r a r a u p i a l i s  
E r ~ o ~ c a r u s  p0111 
8 . r S i a  robuara  
POIYrRCr* 00rYCha101a 
Solanooara a f r i c a n a  



SPECICS CATCH/HOUR X OP TOT. C SAHP.NO. 
ua lehc  nuubbra 

10.00 364 48.06 35 
5.90 142 20.37 34 
3.70 12 17.79 

SPPCIES 

Saur ida  b r a s l l l a n s l e  
Donrsx aneolenaia 
BraCh~deuCOr~s  & ~ r l c u s  
Denrex CI~~OOYP 
Trachurus crecav 
Upinaphelus aenaue 
BOop. boopn 
Arlomua bona i  
UiPaCOrvIna an~oLflns1. 
SPhYriona euacnanciio 
TOdarOdam a h e l c c b r ~ ~  
Muscelus muscolur 
Sapia c t t l c l n a l l s  h i s r r o a m  
U r i n o m ~ o p u ~  a ibesca  
ChmllaOnlOhchye ~ a b o t i e n ~ l s  

T0C.l 

DATSI 24 6/89 
PIOJPCT SYATIONi 1 l<, 

GEAR TYPE8 01 11011 POSITIONILO~ S 634 
acarc SZOP aurhc ion  

TlMP i06119i00 06 i49 i00  30 l u l n l  Purpoi. coae i  3 
LO,UI e IIIG 

LW a2116.80 2118.00 1.50 d raa  coas : 3 
FDPPTHl 14 15 
BDEPTH! I 4  15 

00arCond.ooaet 
v a l l a i c y  coaai 

Towlns d l r i  330. HIr. OYII 100 Y Spmeao 3 kn.10 

SAUP .Hd. 

56 

a t h r t  D C O V  d u r a c l ~ n  LS,,~,? r . I ~ U  

TIHC i14139r00 15:09i00 30 I iu ln l  F.urplss cad i :  3 
LO0 12173.40 2174.20 1 50 
FOSPTHi 72 73 

~ r e h  coaa I 3 

BDEPTHi 72 73 
Ca.PCCr,Oic*a., 
V a l l o l t Y  coau8 

Toulne a l r 1  300' u l r e  o u t '  350 Spsoa: 5 kne10 

SPECISS 

Selori. dornal l .  
Denrex anco lens ia  
S a r d i  ss rda  
P r i i o i n c h u a  arenirua 
Paso l lus  b o 1 1 0 t c l l  
Trachurus r r e c i e  
Arlomua bona l  
BraChydsur*rue & u r I t u s  
Sphyrbonr auicribnsho 
P i m C u I a r I i  rmclub& 
Paouduwnou. p r a y a n i l s  
T r loh lu rum IopC~ru .  

T0c.l 
---------- 

396.40 
-------- 

100.01 .,.. 
DATE! 2 1  6/89 

PnOJECT Sl 'h i lCl i .  i l ir 
QPAR TYPE, PI N014 POSITICNILD~ 3 i u S  

PROJCCI STATIOHI 115 s c h r c  s t o p  d u r a r l o n  
DATO# 2/ 6/89 T I H O ~ : i P r 3 4 1 0 0  20:04:00 30 i u i n l  Purposa coae: 1 

Lsnu 6 116: 
OEAR TIPEi BY N o i l  POSITION1L.C S 410 

s c a r r  s t o p  d u r i c i o n  Lon8 C 1111 L W  82190.60 2191.70 1.10 
FDCPMi 5 

Are1 COdd : 3 
TInC rOQi47100 09:17i00 30 (min) Purpo ia  codot 3 5 

EDCPTHi I ' 32 
~esII..Ond.COod~ 

LW 12i34.60 2135.60 1.50  ria code i 3 Y b l l d l t y  .coa., 
FDEPMI 51 50 O e a r C 0 ~ . c M b 8  'Loulne a i r i  320' U i r e  o u t :  2b0 u Spoea: 2 kn.10 
BDEPTHI 51  V i I I d i C Y  Codo1 

r o u i n k  d l r r  32;: U i r s  ourz 250 Sweda 3 kn.10 Sortmdl 32 KC Toca l  cLcch8 191.70 ChTCII/HCUn: 3 ~ 8 1 , ~ ~  

S O r c d ~  8 KI Toca1 cateh4 10.00 CATCll/HOUni 37.60 
BPCCICS CATCH/HOUR I. OF TUT. C Iili.iP 146 

,,*Illhr DYYD*". 

SRIIP. NU. 

4% s e l r n a  doroal lm 
Parae i leus  poccora l i s  

DATCi 2/ 6/89 PROJCCT S'rATICN8 IIG 
D U R  TYPSI BT N o i l  P09lT10NrLar S 420 

s t a r t  s t o p  d u r i c i o n  
TXHO 110118100 10i48100 30 i u i n l  Purposo 0 M s t  3 Lona P 1109. 

L W  i2143.00 2144.00 1.50 
FDEPiiiz 72 70 

Area c ~ s  i 3 

a u c m n i  72 70 
CearCond.codet 
v a l i d i c y  codar 

70uin8 d l r i  320. H I r a  o u t ,  350 I S w ~ d i  3 kn.10 

CATCY/HOUR K OF TOT. C sAnP.iiG. 
i l e l i h r  numbmrs 

50.00 236 56.9s 
10.00 202 20.50 '3 
5.60 
5.00 

6 6.36 
2 5.69 

4.00 22 4.56 
2.00 14 2.28 
1.00 14 1.00 1.14 a 0.00 1.24 
0.40 4 0.01 

4 0.46 



UI\IE: 1/ 6/80 u u ~ a  ,rypst NO: poitikPdliFTiBTATk~ir:si,lu 
s ra rc  d rop  durJs l0n  LOIiP E LIV0 

TlHP 123136iOO 00115#00 33 l u i i > i  Pui'pO"" '"d*: 1 
L= t2220.60 2Z21 .Y~ 1.39 ,\I.OD ~ < u ~ s ~ ~  r 3 
PDEPTH: 9 COQI'CO,I<I. <au* i 

DOEFI'HI 26 26 VQIIULLY COLI*: 
TOYI~, a i r :  312 ~ i 1 . 0  O U T ,  150 U S ~ ~ B Y I  B Ln' i*  

PROJECT STATIOIIt L25 
YATY~ J/ 6/00 OYAl1 TYPUI UT I lu i  I POSITlONiL&C 

SCPCC ICOP ' a u r ~ t i o n  Lang 110:: 
TI~S ;13 t30 i00  1 < ~ : 0 0 ~ 0 0  30 l a i n )  Purpase oourv 3 
L W  :2318,60 '.?i20.10 1.50 Arah COda 1 3 
FDEPTII: 16 i 6  U~IFCOI~U. COUII 
DDEPTII: L i  16 v s l i a i r y  C O U B ~  

TOUlng (l,,.: 135. UIFI OUC: l 0 0  u SP~SUI 3 kn'10 

rorciru,  26 K,, 'Koral ~ a c c h :  I l l . r , u  CATCII/HOU~II P I4  .00 

OF TGT. C SAIIP. NO. 

PROJKLT STA 
OPAR l'Y1.P: W NO: L IIOSITION:LbC PnoJscr STATIOIIX 126 

DATO8 3/ Gla9 OPAR T Y P E ,  UT <lot l POSITIONILJC O 339 
B C ~ F I  SCOP du1.aclol> Lo l i r  C 1051 

TI119 i14i47100 15i17iOb 30 (.In1 Purpouu COori 3 
LOO :2326.40 2318.50 1.50 AI.*& coaa i 3 
rDCPTIIi 20 18 0 e ~ ~ C i n u ~ ~ 0 u . 1  

SPECIES 

D l n c s i  r n a o l e ~ i s  
a r l w a  Wndi 
Tl.aChUrll'd CF.Cae 
UOOP..COOP. 
~ a n r a x  cunaoenals 
, i l l o raurn is  a f r i c a n n  
Ch i l i oon ic l i rhYs  caooi iunel i  
I p l e a r i  a l c a  
P F I B ~ L ~ C ~ ~ Y ~  arenaru* 
TOair001. sB I ICC~CYI  
~1~11at.u. I i n e u r c u l n  
I.1~011"S DullOCt11 
r r r i i r s l o n  cacaphr6ocuu 

PROJYCT BTATfGNi 113 
OATL'~ 3/ 6/89 GEAR T Y P E :  81 ND:1 VOSlTION:Ld& S 351 

"Z."S .UCOP UU>.UCI.I, LGiil C L042 
~ l n s  ;09i41i00 10 i11 i00  30 iu1n1 Pul'poe@ coda: 3 
LOO :2292.90 XLY~.QO 1.50 A l . m  EULIU : 3 
EOCP'Illi 18. 55 ODIVcOfi<l. E W b :  

PROJSCT ITATIOIIt 127 
DATEI 4/ i / O I  QL'Ait TYPPi DT 142: l PGSISIOIIt Las S 340 

u r a r r  stop d u r a r i o n  Lene E 1035 
TIME 107i22i00 67:52:00 30 l u i i > >  PuCPOa* GOOal 3 
LW :2352.(10 ZjS3.QO 1.50 coad 3 
FDOPTHi 46 46 o ~ a r c o o a .  0000 I 
BOEPlHi 46 45 v i l i a l c y  coar r  

Tobllng a l r r  310. U l r b  o u r i  150 i fPlaU8 3 kn.10 

SPECIES OF 'YOT. C 

79.18 
4.43 
3.96 
3.64 
3.17 
L. 58 
1.27 
u.79 
0.79 
0.79 
0.40 

OPECIES 

BC~CliYOdYLbFYU  UPI IL US 



OATE: 4 /  6 / 8 5  
FI<OJECT STATION: 128 

CEAR TYPE: U'l N o :  i PUSITI0N:L~r  5 3 ~ 3  
SCSPZ acop auracron 

l 'lilE :~ i1 :52 :00  0i:ZZ:OO i 0  1miiii iriii I ijeu cuuc: 3 
Line  1: 1030 

LO0 :2360.80 2361.80 1 . 5 0  
FUEPTH: 67  i 7  

corika : 3 

"UEPTH: G7 67  
: i i r c o r r ~ .  c o a e :  
',.,J , < , , ' V  coue :  

cotiing d l ? :  320' Hlrs r u r :  arb it. :;i;e~;o: 3 k n i l u  

DATG: 5/  6 /89  
PIIOJEC'r STATION: 133 

CEAR TYPE: BT No.1 P O S I T I O N I L ~ ~  S 337 
S C L P T  'rop *U.-3ClO" 

YIIIE . I l : 38 :u i l  ~ L : Y ~ : U Y  30 IwlnJ PYFPOSII c o a e I  3 Long E 1021 
LOG ,2566 .50  2'67.50 1 . 5 2  
GDEPTH: J& 75  

Aroa CO"* i 3 
CC&FCO"O.COI.: 

OOEPTH: 74 75 v ~ l l a l c y  code:  
'Tawing a i r  320' I lrra our: 350 ui Spi>ea: 3 kn.10 

~ D F C C O ;  28 K Z  T o t a l  c a r c n :  . .  C,I~'CII/HOUII: r x u . 0 0  

d;, r~ll,ll""R 
181--~cr,c I I L I W ~ ~ P B  

110.00 38W 
52 00 UB4 
9 . l . ~ "  232 

U . " U  < u  
u .00  152 
< 80  d 8  
0 'jf, 
1 60 16 

X OF TOT. C 

P ~ i i b l l u s  b e l l o r r i l  
1.1'iC1,"F"9 Trecar 
UOOllS DOOPS 
ScaiuG+i Jnpon i sun  
S a p i i  o i f i c i n a l i n  n i s r ro r i aa  
Ariamua bal lai  
P r i s c a n r h u s  Krens rus  

IIBOJKCT -11'ATLOII: 
Ohnll 'TYPE: BT N0:l P0SITION:Lac S D&TEt 4/ 6 /89  

PROJECT STATION: 119 
OEAR TYPE: 81 l4o.i POSITION:LDI S 351 

I C B P C  BrYp UuriCiOn 
TIclE :11:05:00 11:35:00 30 i u l n i  Furiooe cuae :  l 

l.oiic B l 024  

LOG :1376.20 2377.10 1 . 5 0  
FOEPTHI 104 104 

APC3 ~ O u i .  ; 3 
~~~~~Cond .Coai.:  i( 

GOEPTH: 104 10: ' VBlidiCY Coae: Y 
l 'ouine u l r :  320 H l r e  ouc: 500 iii %aisi-u: 3 kn.10 

S ~ r r l - O :  KI 'FOZPI E ~ L C I I :  CAFCII/HOUIl: 

LCIES Ciil'CH/HOUA X OF TUT C SAMP.NO 
bieilrir iiusbel's 

il C d 'TC Il Y 00 

r i 1  
- - -. . . . . - - - - - -. . . 

>,+TE: 5, 6 /89  
PROJECT STATION: 130 

GEAR TYPE: P I  No: P0SITION:Lar S 320 
S C ~ F C  B T O P  d u r . ~ l o n  

1'11.1E ;05:25:00 05 :55 :00  50  imlnl  Pu rpose  coda i  L 
Lone E 1029 

LOG :2524 .00  2525.30 1 . 3 0  AL-.?& C O U ~  . 3 ~ ~- . -. . . - - . . 
COCPL'H: 2 2 
GDPPTH: 20 

D e ~ r C ~ n d . c o d e :  
v a l i a l c y  code:  

Tuu lng  Uii.: 3,:' H i r e  .u&: l 5 0  ui s p e s a :  3 kna10 
U.'" 2 
0 .*0  

U.5G 
4 0 . 5 4  

0 . 2 0  
0 . 0 0  2 2 0 . 2 7  

OATE: 5 /  6 /09  
PRUJECT STATlONi 135 

CEAR TYPE: OT No: l POSI'TION:L&c S 315 
S L ~ P T  D T O P  a u ~ . a i i o n  

TIME 115:38:00 19:08:0O 30 (.in> Puvpoeo c o d e r  3 
LO'I* e 1010 

LO0 :2593.80 2595.00 1 . 5 0  area c o a e  : 3 
FDEPTH, 45 45 O~I~FCOLIQ, EOI.'~ DATE: j/ 6 / 8 9  

PROJECT STATIONi 131 
GEAR TIPP:  BT rlo: i POSITION:L&r S 328  

I C i l r L  LCOP U U I . ~ ~ I O I >  LOnB E 1036 
TIHK .08 ;10 :00  08:4O:OO 30 ( u l n i  Pu r i j o i r  c o a e i  5 
LO0 :2543 .90  2545.00 1 .50  Area c o d s  : 3 

UDEPTHf 4 5  45 v a l i a l r y  coae:  
Tou ine  d i r  333. I l i r a  our: 200 u Spsua :  3 k n a l o  

GOEPTH: 29 2 8  CezrCona.ccde:  
BOEPTH: 29 V a l i i 6 i c ~  coas :  

SPECIEQ CATCHIHOUR % OF TOT. C S W . N O .  

81.achya+~cei-u0 I U ~ I ~ U B  
1101ghC ~ Y Y I ~ B F O  

L u c ~ a n u s  i u l g e n s  94 .60  1474 29 .98  8 4  
,IPSIIYP i u s c u s  

52.80 84 1 6 . 7 0  

~Phg i i l l u s  b e l l o c ~ l i  51.60 72 16 .32  

I'OIY+~SSYS r o ~ e r i  
27.60 276 8 . 7 3  8 5  

::phrui a u r i e a  
19 .20  l 2  6 . 0 7  

Di-nvi-x cane t . i ens i s  18 .00  1 2  5 .69  

i'ouisdisys I n s i s u e  
15 .60  12 4 . 0 3  

Uiiib1'1na c a n a r i e n i i s  
12.00 60 3 . 0 0  

<I8i.lldOnicI1Lhy~ Cipens1D 7 .20  b2 2 . 2 0  7 .20  36 
52 - ru r  c r e r u l e o s r i o r u s  

2 . 2 8  
7 .20  

i'a.2uaupenauP p r a y s n s l s  
1 2  2 . 2 8  

!>C<C*PL~PYS PUZICLIITUB 
1 .20  24 0 . 3 8  
1 . 2 0  12 0 . 3 0  

~ : l ' i u i ~ ~ p I I ~ a ~  g r u v e l l  0 .60  24 0.LG 

Ci~TCH/HOUII b 01: TUT. C samP.110. 
u e ~ g n ~  ItuiliYarn 

36.6" 734 43.80 7,. 
l 7  00 
13.UO 
j C3 
3 U" 

2 13 
2 i "  
2 l "  

1 50 
0 r 0  
0 . 6 0  
O.""  
0 . 3 "  

'31 
---------- 

82 2" 
- - - - - - - - 

99 .98  

OATE: 5/  6 /89  
PROJSCT STATIONi. 136 

CPAR TYPE: BT N0:l  P0SITIOII:Lar S 317 
ernrc i r o p  a u r s c i o i i  

1'115 ;17 :11 :00  1? :41 :00  30 ( iu ln)  Purpose  coda :  3 
Long E i 0 0 2  

", ,TE: 5 /  °/&Y 
PROJECT STATION: 132 

CEAR 'TYPE: 01' Not1 POSITION:L.+L S 330 LO0 :2603 .00  2L04.20 I .  50 GOEPTH: 64 64 
,irea coart : 3 

~ T * P L  ICOP a u r a r i o n  Long E 1030 CearC0nu.ccde:  
TI1IB : 09 :34 :00  1 ~ : 0 & : 0 0  3 0  i n i n i  Purf iaao coae :  3 BDEPTH: 64 64 v a l i d i t v  coaa: 
LO0 :2552 .00  2553.00 1 .50  APBI c o d e  : 3 'Toulne <l ir :  335' H1i.e 0 ° C :  350 iu Spes: 3 kne l i )  
POETIJI: 37 36 Cciii'C0nd.cuUs: 
OOEPI'H: 37 39  V i . l i d i ~ y  coae :  S O F c e Y : .  32 65 l l :  221.20 CATCH/HOUfi: 442.40 

J'ouine u l r :  330' U l r r  0 ° C :  200 i Spzea:  3 kn.10 



- . . . - - . - . - - -.- 
~ ~ a r e  ~ S O P  d ~ r a c l o n  Lon& E 550 

TInE :67r36:00 00i06n00 30 l u l n t  P u r p o s i  oourt 3 
LCU :2706.80 210&.00 1.50 Ar*. con* I a - - . . . . . - - - - - . - - . . 

DEPTH: 50 49 V b I l d I r  
Toulne u l t ' :  330. i l l i ' e  o u r i  250 si Spaau 

BOEPTHi 453 401 V s l i d l c y  Code: 
Touing d i r :  315. H i r i  ouc:1250 u Spaddi 3 kn.10 

IPECIEB CIiCHIIlOUI< I. OF TOT. C d 
~6OlOhc InUlb0l.R 

55.00 L95 30.73 
40.00 307 22.35 
20.00 4 0  11.17 
12.50 90 6.00 
8.50 55 4.75 
7.50 1200 4.19 
5.50 5 3.07 
5.00 30 2.79 
3.50 5 1.00 
3.00 nu 
2.30 r,s 

L .G8 
1 .&O 

hTIOI11 161 
. . . . . . . . . . . S 504 

sirnec a t c p  d u r a t l o n  
T l n l  iO9i29860 U L : 5 0 ~ 0 0  30 i s l n l  Iaurpome euaut 3 

LDrig K 14L 

LOC 1171Y.50 1750.60 l iSO Ar*. EOCIU I 3 
FDEPTHI 0 1  03  U.1~rCond.c~d.1 
ODEPTH: 8'4 03 V&&Id!. . .- 

b . "  .Y"-. 

Toulne a i r :  325' H l r r  o u r i  &O0 a Spai(ai 5 kne10 

DATE8 6/ 6/09 
PAOJI(C1' 11'1'<\'1'1011 i 130 

UKAII 'T'll'li: Wr Nu: l I~OGITION: L a t  -i 30,. 
Y<I>1'L # C O #  dYPI<L L O # >  

r'IIlil 802i i3:00 028 l3 t00  30 l u l i a l  14ui.vrr.? .uuea 3 
LUii6, B 1L0 i  

LOO :2672.30 2673.40 1.50 Araa oode ; 3 
FDEP'IH: 32 31  . QB~PC'O~U.CO~BI 
BUCPTHi 32 V&l lOlCy oode: 

Tou in r  d i r i  3 3 2  HIFe "ur: 200 m Spaedi 3 tn.10 

sevceaa 1 8  KU T o r i l  C ~ I C I ~ :  1 ~ 0 . 2 0  CATEH/IIUUII~ ~ ( I U . I . U  

UATC: 6/ 6/89 
PROJCa STATIOII. L41 

QFAn TYPSz Bl' N O ~ A  YOSITION~L.I I 253 
STIFT Y C O p  Uda.LbIIIi 

TIHO i12151100 1 3 : 2 l i 0 0  30 ( a l n i  Purpoab codat 3 
Lon8 C G34 

LOO a2746.60 2747.00 1.50 
FDEPIH~ ne 87 

A r a i  con. : 3 

BDEPTHI 88 87 
O.rrcond.coa.~ 
V b l I a l c y  coaa i  

Toulng d l r .  i5um I l i r e  ouc i  450 r Spara i  3 kn-10 

CAICiI/IIOUR X OP TOT. C ShMP.NO. 
u a i i h r  nuamra 

~ i . a u u o p ~ r r s u g r u v u ~ i  
U I c 0 l l f ~ u l o ~ 8 ~  hexophrhal.& 
P.8U.L 1.*o*ris 
apoeon SP 
SCYI13rldbB h a r k l o r i i l  
U ~ c h u s  pouas i i r l c a n u s  
A~u~.P. PUnCCac. 
P*,,a~"ll " 0 t 1 ~ 1 1 ~  
FillhaY# Ydl'bCIIYPUP 
HP110010Q.~~ coponsls 

DATE i 0/'6/00 
PIIOIEC'C STATlOll i L63 

CPAR TYPE) aT IIG~ I POLITIOIIILII P 240 
.care s r r y  d u r r r l c n  

TInC :15144:00 16:1G:00 30 l ~ l n l  Purpcae EO~I: 5 Lora8 6 $ 6 6  
LOO :2766.30 2767.30 1.50 
FOCPIHt 45 40 

i>(.*& CCdI i 3 

BDCPTHi 4s 50 0 0 a r C ~ 6 ~ a  .ESU~ I  v r i1 ia l cy  c0a.i 
T o u l n i  a l r i  336' U I r a  out8 250 Y P ~ a a d t  3 kt1.10 

UA'J'Gi C/ 6/89 
PROJSC7 STATIOII: 139 

OKAll TYPR: UT Nis: l POPI'CIONiLac B 257 
a C a r l  s t o p  d u r a t l o n  

i 1 n E  iUGz21i00 06 i41 i00  1 0  (uin,  Purpo.. oooei  3 
Lona 6 u55 

LW :2699,IO 2700.00 1.00 AFP& E0de i 3 
FDEPTli~ 39 39  
BOPPTHr 39  

U ~ a r C o n d ~ ~ o d e ~  
V a l l d i r y  c&e: 

Toulne d l r :  32:: HIFO o u r i  200 i spsadi 3 kna10 

SPPCIPS 
I 

CAiCII/IIUUL X O I  TW. C ~h,.lP.IlO. S o r ~ o d i  KI T o t a l  c a i c h i  30.00 CATCIIIIIOURI 92.70 

P i e u l l u n  ~ l l o r r l l  i de l i i l r~  I I L I ~ D ~ F P  
di<yla o i i l c l n i l i r r  nlai.r..-.lai 

33."" 3CV C i r l  

BPECLCS CATCIIIHOUR b OF TOT. C SAMP.NO. F I s c ~ I a r I b  p a c l u ~ a  5 . u  16 11.61 
b i a l ~ h c  i>uubrr. Criel ldonlchrhys capenr ia  

3.16 50 7.54 
Pa8a l Iun  b a l l o r r l i  27.00 237 29.13 u3 %PIDI. E.rP.nC.FI 

2.06 20 5.97 
FIYIUIYCIB I>uCIY~& 14.00 159 2S.OG 2.00 3.57 A 

SYsCIun ~IC~VFYU SP~PUS c a l r ~ l e o s c I ~ ~ ~ ~  12.00 45 11.91, T r rch lnus  aruerus 
0 20 2.78 , 

r u n r e x  c s n a r i e w i s  10.50 24 11.33 4 
DOC~PCIIY~ r h ~ n c l h ~ ~  

i ) .  8.0 
Li. di0 

0.7G . 
W p i a  o t l i c i n a 1 i s  h l o r r a d d b  7.50 18 0.09 A 

C l i i l o s Y c r r r u i  splnonur u:,ui.ur. 
0.70 

i 
n n l a  i l r i l e r u a  3.GO G 3.80 XY~~CI~LYS ~ O Y ~ C U ~ Y  0.20 D 0 . 7 1  0.40 
Sphyraona guachinoho 2.70 P 2.01 UOIPUS p c a u  .fricanu. 

' 
0.26 

0.40 
PSRY~UP.II~U* p r a y e n i i e  1.50 24 1.61 

3 D1C010COeloasb hexophcl i l ia l r  0.20 
2 6.40 

O i c r y l o p r a r u s  v o 1 i c i n u  1.20 1.29 o r a c ~ ~ y a a u t . ~ ~ s  L U F ~ ~ Y S  
2 

0.20 
0.40 

S y i c i u s  u i c r u r u r  0.90 6 0.97 
U P ~ ~ O ~ C O P U .  albesc. 0.20 

1 0.46 
C l i e l i d o n i c h r h ~ s  capens ls  0.90 3 0.97 T 1 ~ a c h l n 0 c e ~ h . 1 ~ ~  u y o y . ~  0.10 

2 0.40 
O u i y i c i i  n i r i u o r s r i  0.60 3 0.65 Ora iuaop l l r s i  r r u v a l i  2 0.40 DII>I~ZPC~US a ~ 1 a n ' ~ I c u ~  0.30 3 0.32 0.00 1 



sPAI'US C~BI~U~~O~~IOIUD 
r a e a l l u s  0.71101~11 
UFa=hvd~Uc*rum ~UPICU. 
L l v l l l ~ l r t ~ I u a  LiUnou# 
sohvr3a*na iuachancho 
Danrex canar lans is  
P0maU1svs i n c l a u s  
rLiouaumMus PP~YSMIP 
Cr leo laea  a e c M i c r y l u s  
E u ~ I n O s r ~ u s  ~ l ~ n o p r a ~ ~ ~ u  
C a I a ~ p s  r u b r o # u ~ ~ a % a  
Svrclum i l c r u m m  
n l l o c r u r h i i  i t r i c a n .  
' ro rpwo CO"W<lO 

I 4. L I "  
--- 

L 
u.*0 b" 
O."" 21. 
a.00 48 
S.6U .d 
4.80 56 
3.20 Le 

OATCZ 6 1  6/89 PBOJKCT STATIYN: 145 
l Y ' :  l I :  l I.UBITIOII:L&~ :: 230 

DCaFC BtOIi dU1.iiClon 
TINE i20109100 1 0 8 3 ~ 1 0 0  30 (.II>J I~,,,.~,,,,,~ irurl,,: 3 L'''i' li '" 
L W  :2757.30 2798.50 1.50 
FOcPIHi 30 31  

AP04 COdO : 3 

BDPP»(: 30  . UO&PCO~~.EWOI 
v a l i a i t v  oase, 

DATE! 7/ 6/89 1'IIOJGOF SThTIOlli I 48  
CiAII TYIIEi 0T 1108 I FOSIT~QN~LII P 130 

UCaPt BLUP d~1'J i l lOl l  
T1HE i07i20800 07i50800 50 ( u l n I  Purpese c ~ a s i  3 
LOU 12884.40 29LiS.40 1.50 AP.. 5.a. i a 
FDPPTIII 76 76 
ODEPTI1z 76 76 ' 

o o a ~ ~ o n d .  toa., 
v a l  l a l c y  Coda: 

T O I I I I I Y  U11.i .iPb' IIII~u U U L ~  360 I P P ~ ~ U I  5 Kn.10 

DATE' 7/ 6/09 OPAn TYPPi OT Noi l POS:!?$::pl'AT~i2::9 

TI,,6 l ~ ~ ~ ~ O o a y " a ~ ' O 1 l  Lon# L' 917 
Lw , 2a09. 00 2900,00 13;0 ( - in )  i '~r*o=* coa*i  5 
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ANNEX IV INSTRUMENTS AND FISHING GEAR USED 

Acoustic instruments 

Two SIMRAD scientific echo sounders, EK400138 kHz and EK 4001120 kHz were used 
ciuring the survey for estimation of fish density. The EK 400/'38 was coupiea to a digital 
integrator QD as well as to an analog integrator QM. The details of the instrument settings 
used are as follows: 

EK 400138 EK 4001120 

Range 
Transmitter 
Bandwith 
Pulselength 
TVG 
Attenuator 
Rec. gain 
Transducer 

0- 100 m or 0-250 m 
High (5000 W Nom) 

3.3 kHz 
1.0 ms 

20 log R 
20 dB 
8 or 9 

split beam (ES) 

0-100 m 
High (1250 W Nom) 

3.3 kHz 
1.0 ms 

20 log R 
O 
5 

Ceramic 10cm 

QD settings: Threshold 10 to 24 mv. Gain: -35.7 dB 

QM settings: Gain 20 dB x 10. Threshold 7 

A calibration experiment using stanciard copper spheres performened in Baia dos Tigres 
26/4/89 gave the following results: 30x30 transducer, SL+VR: 141.46 dB, instr. 
constants lms: 1.18, 0.5 ms: 2.30. ES transducer: SL+VR: 135.47 dB , instr. 
constant: 3.69.The result of the caiibration showed that the 30x30 transducer was in- 
stable and hence the split beam transducer was used for integration. 

Hydrography 

Temperature, salinity and oxygen were sampled at standard depths with Nansen bottles. 
Oxygen was measured with the Winkler method and salinity determined with an induc- 
tive salinometer. Surface temperature was recorded at 4 m depth with a thermograph. 

Fishing gear 

Bottom trawl: High opening shrimp and fish trawl with net headline 31 m (floatline), 
footrope 47m, gear with 12 cm diameter roller disks, 40 m sweeps, estimated headline 
hight 6 m and distance between wings during towing 18-20 m. 

Pelagic trawl: Type "Harstadtrawl", width about 30 m, vertical opening 10-15m. 

Cod ends of trawls with fine meshed inner lining. 

Figures giving details of the trawls are attached. 



I.l esh  s i z e  

P E L A G  1 C  TRAWL 

Four  e q u a l  p a r t s  

i- 
w 
C L c o d e n d  n i  
w 
c c o v e r  net 
C . - 

- 

20 17 I L  12 8 6 
U 

(cm) 2 0  9 P 

L e n g  t h ( m 1  1 6  5 0 L O 

BOTTOM T R A W L  

Upper pari: Lower part 
Headline 41, ]n Groundrope 47 m 
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