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PREFACE 

Within the f ramework of the NORAD/FAO/UNDP Pro-j ect 

G~0/82/001 arrangements were made for the R/V DR FRIDTJOF NANSEN 

to work off NW Africa during August - September and November- 

December 1986. The Committee for the Eastern Central Atlantic 

Fisheries, CECAF had also received an offer for the services at 

about this time of surveys with the Spanish research vessel 

CORNIDE DE SAAVEDRA. The CECAF Programme decided to make use of 

the presence of these two vessels to organize a cooperative 

acoustic survey jointly with national institutions in the region. 

A similar cooperative survey had been successfully conducted in 

1981. 

The detailed plans for the cooperative survey were worked 

out at a special planning meeting organized by CECAF at Tenerife 

7 - 9 April 1986. The main part of the planned work was success- 

fully completed. This report presents the main findings of the 

intercalibration experiments undertaken between the research 

vessels and of the survey work with the DR FRIDTJOF NANSEN. Urief 

preliminary Cruise Reports which outlined the work done and the 

main findings were issued upon completion of each cruise and 

distributed by CECAF. A data file listing the catch records, 

biological data and some tabulations is also made available for 

further processing both in a printed version and in computer 

storage form. 

CHAPTER 1. INTRODUCTION 

I .l Obj ectives 

The CECAF Cooperative Survey had two principal aims: a) To 

obtain the hest possible description of the composition, distri- 

bution and abundance of small pelagic fish along the coastal 

shelf from Morocco to Benin; and b) To contribute to methodo- 

logical advancement of acoustic survey techniques in the area 

through intercalibration exercises and other special experiments. 

The plans included participation of research vessels from 

Morocco, Mauritania and Senegal in addition to the two non- 



region vessels. The Moroccan vessel unfortunately had to be 

withdrawn from the programme for technical reasons. 

l .2 Plan and conduct of the surveys. 

The plan agreed for the August - September cruise of the DR 
FRIDTJOF NANSEN was as follows: 

August 8 - 25: Survey Sherbro Isl. - Cape Roxo with 

possible overlap Senegambia and trawl coverage off the Gambia. 

August 26 - September 13: Intercalibration programme and 

acoustic development work Senegambia - Mauritania in a joint 

operation with LOUIS SAUGER, M'DIAGO and CORNIDE DE SAAVEDRA. 

September 15 - 28: Intercalibration programme and acoustic 

development work Morocco. 

The plan for the six weeks cruise November - mid December 
for the DR FRIDTJOF NANSEN aimed at an compiete as possible 

coverage of all the main stocks in the area and joint work with 

the Moroccan vessel, and with LOUIS SAUGER and N'DIAGO. 

The course tracks with fishing stations for Surveys I and I1 

are shown in Annex 1 and 2 respectively. Table 1 shows the 

details of the survey efforts spent on the various parts of the 

coast. 

From. the CECAF countries the following participated in 

Survey I: 

Sierra Leone: P.A.T.Showers, 1.E.Bangura 

Guinea: S.Kouyate, Cheik Ahmed Bangura 

Guinea-Bissau: A.P.J.Da Silva 

The Gambia: J.Ndene, Anna Lloyd Evans 

Senegal : B. Samb 

Morocco: Mostafa Idrissi Chbani, Mbarek Zouiri 

In Survey I1 participation was as follows: 

Mauritania: Ibrahim S.Ba, Aliou Dia Mamaoudou 

Morocco: Mostafa Idrissi Chbani 



The staff from IMR were: 

Survey I: T.Strømrne, G.Sætersda1, A.Abella,O.Alvheim, 

K.Strømsnes, T. Haugland, E.Molvær, 

Survey 11: I.Svellingen, A.Abella, O.Alvheim, Ø.Torgersen, 

Table l. Details of investigational efforts in the two 
surveys. 

Survey Country 

-----...-.--- 
I S .Leone 
I Guinea 
I G.Bissau 

I Senegal 
I Gambia 
I Maurit. 
I Morocco 

I1 Morocco 
I1 G.Bissau 
I1 Gambia 
I1 Senegal 
I1 Maurit. 

Aug. 19-21 
l' 21-25 
" 25-27 

Sep. 7- 9 
Aug.28-Sp.5 
Sep. 10-12 
Sep. 14-17 
Sp.23-0ct.4 

Nov. 6-13 
Nov. 23-26 
Nov. 27-29 
Dec. 2 - 7  
Dec. 7-12 

1.3 Methods of investiqation. 

Days Distance 
sailed 
nm 

Number of 
f ishing 
stations 

The main survey effort was spent in investigating the 

pelagic schooling fish using acoustic integration technique 

combined with fishing with bottom - and mid water trawls for 

identification and sampling. Fish near the surface and very close 

to the bottom are not properly observed with this system. 

Horizontal ranging sonar was used to observe surface schooling 

fish, but such observations are not easily quantifiable in terms 

of measure of biomass. To include bottom dwelling fish a 

programme of prelocated trawls stations was worked off Sierra 

Leone, Guinea, Guinea Bissau and the Gambia to provide data for 

swept area assessments. 



The reliability of acoustic techniques in providing esti- 

mates of biomass is under continuous review by the scientific 

community. The intercalibration experiments described in Chap- 

ter 2 form a contribution to this process. Opportunities were 

also taken during the surveys of doing repeated survey coverages 

of assumed identical biomasses of fish over a time interval of a 

few days to test the consistency of the resulting estimates. The 

results which are described in a special report ( see Strømme and 

Sætersdal, 1987) showed that the consistency of the results is 

high. This does not, however, preclude the possibility of 

systematic bias in the results deriving for instance from such 

factors as surface schooling of fish and vessel avoidance. A 

general problem is also the incomplete information on the target 

strength of the species surveyed. For the pelagic fish biomass 

estimates are based on an assumption of a target strength similar 

to that of the European herring. Another limitation is found in 

the incomplete coverage of inshore waters by the survey, since 

the parts of the shelf shallower than about 10 fathoms could not 

be navigated by the vessel. 

The overall effects of these various limitatioris are thought 

to lead to an underestimation of the biomass. 

The identification of the targets recorded by the acoustic 

integration system represents an important problem. The basis for 

this step is the composition of the catches in hauls with bottom 

- and mid water trawls together with an evaluation of the 

characteristics of the echo traces. Because the catckability of 

fish is highly species- and size dependent the catch data must be 

used with considerable reservations and in areas where many 

species occur in mixture, identification can only be made by 

relatively broad groups. Some species occur however in distribu- 

tional patches or in larger continuous aggregations and this 

facilitates the identification. The integrator values were 

allocated to the following groups: 

Clupeids and anchovies; 

Carangids, scomhrids, barracudas etc.; 

Triggerf ish; 

Demersal fish in rnid water. 

The swept area trawl survey method used to assess the bottom 



dwelling demersal fish carries with it a special problem of 

estimation viz. which value to assign to the catchability 

quotient, q. We have used 1 which implies that all fish in the 

path of the gear are caught and contained in the catch. It seems 

however likely that part of the fish escape through the meshes 

and over or under the trawl and that this may exceed the herding 

effect of the sweep wires. The assumption q = 1 thus probably 

results in underestimates of biomass. 

All catches were sampled for species co that a total 

composition by weight could be estimated. The most common species 

were sampled for size. 

A record of the acoustic instrumente and their calibration 

is presented in Appendix 1 together with a description of the 

fishing gears. 

CHAPTER 2 RESULTS OF THE INTERCALIBRATION EXPERIMENTS. 

2 . l  Introduction 

For cooperative surveys it is imperative to have detailed and 

accurate information on the acoustic instruments and systems used 

by the participating vessels and to harmonize their use. Only 

then can one expect to achieve results which are comparable 

between vessels, fit for a joint total analysis and which can be 

related to set standards. To this end, all cooperative surveys 

should include a special programme of instrument calibration and 

comparisons at different levels. This chapter describes the 

intercalibration programme for the CECAF 1986 Cooperative 

Surveys. The participating vessels in these surveys were: 

From Spain: CORNIDE DE SAAVEDRA ;60m; Simrad EK400 

38/120k~z, QD 

From Senegal: LOUIS SAUGER ;36m; Biosonics l01 , 12OkHz 
From Mauritania: N'DIAGO 35m; Simrad EK400 38kHz, Agenor 

From Norway: DR FRIDTJOF NANSEN ;50m; Simrad EK400 

38/120k~z, QD, QM 

A planned participation from Morocco had to be cancelled 



due to technical problems with the vessel. 

The following elements of calibrations and system compar- 

isons can be identified: 

1 )  Measurements of the electrical properties of the 

instrument components. 

2) Measurements of the on-axis sensitivity of the echo 

sounding- and integrating system. 

3) Time-varied gain function of the receiver. 

4) Equivalent beam angle of the transducer. 

For a final biomass estimate by groups of species comes in 

addition: 

5) Difference in echo integrator output caused by 

difference in sound frequency used (if any). 

6) Estimate of the part of the total integrator output 

caused by fish as apart from plankton and spurious 

echoes . 
7) Estimates of the species-and size composition of the 

fish for conversion of integrator output to fish 

biomass by species or groups of species. 

Points 1 through 3 can be dealt with by each vessel as a 
preparatory exercise to the cooperative survey. For comparability 

on-axis calibration should be undertaken by means of a standard 

target sphere. 

By an intership calibration, i.e. having two or more ships 

sail over a common target, the same aggregations of fish or an 

even bottom and afterwards compare their acoustic observations, 

one can test the systems up to and including point 5. 

The total systems can be compared by an inter-system 

calibration in which two or more vessels undertake a full 

simultaneous survey of the fish aggregations in a defined area 

under as far as possible identical conditions of fish behaviour 

and environment (mini-surveys). In this exercise the vessels 

should adopt agreed normal working procedures. If only one vessel 

has been absolutely calibrated inter-ship or inter-system 

calibration allows the others to be calibrated against it. 



In order to obtain a good result of inter-ship calibra- 

tion, it is necessary to find an area with layered or dispersed 

fish aggregations preferably of varying density and varying depth 

where simultaneous runs can be made in an appropriate formation 

of the vessels. 

The success of an inter-ship calibration depends espec- 

ially on the properties of the fish aggregations worlred on. 

Favourable conditions of fish layers may be difficult to find. 

The sea bottom may be used as an alternative common target. One 

must then choose a fairly even bottom where variation in back 

scattering is not too irregular. 

For the full system-intercalibration or simultaneous 

mini-surveys, two or more ships undertake a full survey of a 

defined area containing suitable aggregations of fish. Identical 

or similar survey-traclcs should be followed and also the time 

coverage should be the same, particularly as regards daylnight 

period of work. Fishing for identification and size sampling 

should form part of the exercise. System-calibration will cover 

the elements up to 7 listed above, but will in addition include 

some random survey variability since the ships will not work 

continuously close up as in inter-ship calibration. It will, 

however, include comparisons of important routines of both survey 

execution and data processing and will enable attempts to harmon- 

ize these. 

2.2 Intership calibration usinq the sea bottom as common tarqet 

The four vessels were available for joint intercalibration 

exercises during some days at the end of August-beginning of 

September 1986. Detailed plans were agreed at a meeting in Dakar, 

28 August. Since suitable fish aggregations had not been identi- 

fied within easy reach, it was decided to base the intership 

calibrations on bottom back scattering. An area on the shelf 

north of Dakar was chosen and here successive runs were made with 

each of the four vessels over a distance of about 15 nm. The 

instrument settings used and the results are set out in Annex 1. 

These were discussed at various meetings of the participants and 

the findings are as follows: 



Comparison DR FRIDTJOF NANSEN/CORNIDE DE SAAVEDRA 

T1l.ie expected di ff erence from perf ormance and settings 

would be 9.8 dB, but the data show a difference of about 1 1  .6 dB. 
Possible causes were thoujht to be: a) Saturation in the DR FRID- 

TJOF NANSEN data; b) Different beam characteristics; c) Inac- 

curate calibration data. a) was tested by an experiment using 

full and 1/10 power in bottom integration on the shelf off Panama 
l 

I where the vessel operated in February. No saturation was de- 
tected. c) was tested by a new calibration experiment for the 

CORNIDE DE SAAVEDRA in which the level of SL + VR was found to be 
131.4 dB, 1.6 dB higher than previously reported. The main 

difference between the results from the two systems is thus ex- 

plained by the differences in performance and settings. 

The experiments disclosed a difference in the readings of 

the nautical logs of the vessels, that of the CORNIDE DE SAAVEDRA 

giving some 10 per cent too high estimates of the distance. This 

would not affect the fish abundance estimates, but in order to 

obtain the best possible correlation in the intercalibration 

experiment, the two sets of values were plotted over an identical 

range and new pairs of observations selected. Figure 2.1 shows 

the regression of these observations. The correlation is good 

with r=0.93. 

l DR FRIDTJOF NANSEN-N'DIAGO 
I 

The difference found corresponded well with the estimates 

hased on performance and settings. Figure 2.2 shows the regress- 

ion with r=0.96. 

LOUIS SAUGER 

Although the results from this vessel demonstrated the 

same general trend as those from the other vessels, a more detai- 

led comparison does not show a good correspondence. This is 

probably explained by different properties of bottom back 

scattering with a frequency of i20 KHz as compared with that of 

38 KBz used by the other vessels. Further processings of these 



data were therefore not attempted. 

2.3 Intercalibration on fish layers 

During the night 2nd-3rd August, a ship to ship inter- 

calibration was made between DR FRIDTJOF NANSEN and LOUIS SAUGER 

south of Dakar in an area with fish layers and schools of varying 

density. Also plankton of varying density was present and 

recorded especially by the 38 KHz system. Three different runs 

were made of 12, 15 and l 1  nm respectively and with interchange 

of lead vessel. Because of low fish- and high plankton values, 

the first two, four and five observations of each run were 

rejected. The remaining sets of observations are shown in 

Table 2.1. With rejection of three unlikely sets of data, the 

regression obtained is M ~ N  = 1.9M~s + 66, r = 0.96, see Figure 

2.3. Thus the estimates of abundance from DR FRIDTJOF NANSEN must 

be expected to be about twice those of LOUIS SAUGER. 

Table 2.1. Records of observations from DR FRIDTJOF 
NANSEN and LOUIS SAUGER during ship to ship 
calibration 2nd-3rd August 1986. 
Unit s : m"/nmz 

*Not used in regression. 

2.4 System comparisons - mini surveys 

Simultaneous comparative mini-surveys of defined shelf ar- 

eas were made both north and south of Dakar. Figure 2.4 shows a 

MFN = 1.9 MLB + 66 r=0.96 

3rd RUN 
LS FN 

l st RUN 
LS FN 

279 
695 
2482 
2347 
1282 

A 

2nd RUN 
LS FN 

4 8 
79 
124 
7 1 
336 
2639 
102 
87 
290 

1 

670 
1650 
4550 
9850* 
3880 

I 

147 
263 
450 
274 
226 
70 
131 
239 
41 5 
784 

70 
70 
70 
70 
400 
4720 
290 
70 
70* 

- 

440 
920 
1380 
180 
150 
480 
260 
580 
520 
220" 



fish distribution chart of the area with indications of the spec- 

ies present (data from DR FRIDTJOF NANSEN). The distribution 

charts of all the vessels show the same main features. 

Previous survey results from NW African waters have 

revealed that night-observations of fish biomass tend to be 

higher than observations made during the day. Although in general 

simultaneous, some difference in the day/night coverage of areas 

of fis11 occurrence may have taken place between the vessels and 

this could give rise to some variability. 

Mini-Survey No.1: 28 August-l September 

The shelf north of Dakar between 15a00'and 15035' was 

covered to 200 m depth by all four vessels in a nearly simul- 

taneous operation. Data from the N'DIAGO have not yet been 

presented. 

CORNIDE DE SAAVEDRA-DR FRIDTJOF NANSEN 

The data processed independently gave the following 

indices of abundance (unit:m reflecting surface/square m ) .  

CORNIDE DE SAAVEDRA 132 390 mz/nmz 

DR FRIDTJOF NANSEN 82 500 mz/nmz 

Since this difference could not be caused by instru- 

mentation, an exchange of acoustic data and echo diagrams was 

made. It appeared that heavy plankton recordings in the area had 

complicated the interpretation. The 120 KHz sounder is used by 

both vessels to help distinguish fish and plankton, but this 

instrument was temporarily out of use in the CORNIDE DE SAAVEDRA. 

A "blind" processing of the DR FRIDTJOF NANSEN data and 

echo-diagrams by the Spanish team resulted in an abundance index 

of 71 71Om~/nm~, a value somewhat lower than that obtained 

originally by DR FRIDTJOF NANSEN. 



l l 

LOUIS SAUGER-DR FRIDTJOF NANSEN 

The transformed observations resulted in the following 

indices: 

LOUIS SAUGER 46 931 rnx/nmz 

DR FRIDTJOF NANSEN ' 82 500 m2/nmz 

This relationship DR FRIDTJOF NANSEN = 1.75 x LOUIS SAUGER 

is not far from that obtained during the ship to ship intercali- 

bration and this confirms the likelyhood of a difference in the 

performance of the systems not so far identified. 

Mini-Survey No.2: 2-3 September 

This took place south of Dalcar between N 13"32.5' and 

11=02.5' from 10 m of depth to W 17°20'. Night time survey was 30 

per cent for both vessels. The distance steamed was 178 and 

190 nm for LOUIS SAUGER and DR FRIDTJOF NANSEN respectively. The 

estimates of total fish abundance were: 

LOUIS SAUGER 178 000 mz/nmz 

DR FRIDTJOF NANSEN 689 000 mg/nm2 

With a ratio of 3.87, this difference is considerably 

higher than that found during the intership test. It goes, 

however, in the same direction of higher estimates with the DR 

FRIDTJOF NANSEN. 

2.5 Concludinq rernarks 

The experience from this program of intercalibration and 

system comparisons, and the results obtained seem to allow the 

following conclusions to be drawn: 

The sea bottom can serve as a suitable common target for 

intership testing of instruments, at least when a common fre- 

quency is used. The application of this method to instruments of 



different frequencies must be the subj ect of further studies. 

An intership calibration between two of the vessels 

Involving three runs on schools and layers of small pelagic fish 

was successful in revealing an otherwise unidentified and 

unexplained difference of nearly 100  per cent which could be 

caused by a difference in the performance of the two vessels 

systems andlor a difference in data processing. 

Comparison o£ the simultaneous results of the two vessels 

using the same instrument systems, CORNIDE DE SAAVEDRA and DR 

FRIDTJOF NANSEN first of all revealed the importance which must 

be attached to the process of distinguishing between back 

scattering from fish and from plankton and other non-fish 

sources. In tropical waters, plankton often represents a major 

source of "interference" when using frequencies of the order of 

38 kHz. The use of an additional sounder of a higher frequency 

for identification of fish is therefore an advantage. Dual 

frequencies were only available to one of the vessels, and an 

analysis by the Spanish team of the data from DR FRIDTJOF NANSEN 

gave results largely similar to the original estimate. 

The mini-survey comparison between LOUIS SAUGER and DR 

FRIDTJOF NANSEN for which a difference in output of about 100  per 

cent had been revealed, showed consistently higher abundance 

estimates for DR FRIDTJOF NANSEN, the ratios being 1.75 and 3.87. 

The latter is nearly the double of that established by inter- 

calibration, but obtained in an area with high density schools 

and resulting high variability of the estimates. 

A final conclusion would be that the results clearly 

denionstrate the importance of yiving programmes of intercali- 

bration and other systems comparisons high priority in coopera- 

tive survey work. 



CHAPTER 3. RESULTS OF THE SURVEYS; FINDINGS REGARDING THE COMPO- 

SITION, DISTRIBUTION AND ABUNDANCE OF THE RESOURCES. 

3. l Introduction. 

Based on their behaviour fish species are generally classi- 

fied as demersal or pelagic. Although many demersal fish often 

occur in mid water and pelagic fish near the bottom, this is 

still a useful classification. In addition, the triggerfish which 

is mostly found by itself in mid water can easily be recognized 

in echo diagrams and sampled with fishing gear, and has been 

separately assessed in this report. The larger species of pelagic 

fish, tunas and billfishes are for methodical reasons not 

included in the survey. 

The general features of the fish communities on the shelf 

off NW Africa are well known from the fisheries and from previous 

surveys. In the relatively co01 waters in the north off Morocco 

the sardine, Sardina pilchardus dominates the pelagic community 

and is usually found together with mackerel, Scomber japonicus 

and horse mackerel, Trachurus trachurus. From Mauritania south- 

wards the two sardinella species, round sardinella, Sardinella 

aurita and flat sardinella, Sardinella maderensis represent the 

clupeids while the carangids include the horse mackerel Trachurus 

trecae, the scads, Decapterus rhonchus and D. punctatus and the 

bumper, Chloroscomhrus chrysurus among the most common. The 

triggerfish, Dalistes capriscus occurs in the whole area, but 

appears in abundance from Guinea Bissau southwards. 

The main species among the demersal fish from the Gambia to 

Sierra Leone include representatives of the grunts (Pomada- 

syidae), seabreams (Sparidae), croakers (Sciaenidae), catfishes 

(Ariidae), threadfins (Polynemidae) and others, and of cuttlefish 

(Sepia). 

3.2 Sierra Leone, Guinea and Guinea Bissau. 

This area was covered between 17 August and 10 September and 

Guinea Bissau a second time from 23 to 26 November 1 986. 



Small pelagic fish. 

Figure 3.1 shows the distribution of fish as observed with 

the acoustic integration system for the August - September 
survey. The registrations are mainly made of small pelagic fish 

and the dominant feature is the aggregations over the middle- and 

outer parts of the shelf which for the greater part consisted of 

triggerfish, Balistes. The highest densities were recorded near 

the shelf edge in the border area between Guinea and Guinea 

Bissau, but generally the triggerfish was found in relatively 

loose formations in mid water and near the bottom. This species 

dominates, however, in the bottom trawl catches as shown in 

Datafile Table 6.1, appearing in abt. 70 per cent of all hauls 

and with G catches of abt. 4 tonnes or more per hour, one ranging 
above 20 tonnes per hour. The size composition of samples of 

trigger fish from August - September and November is shown in 

Annex VI. Medium sized fish dominate, but with sizes ranging 

beyond 30 cm. 

Outside Freetown an area with aggregations of sardinellas 

was located. Camples contained both round- and flat sardinella, 

but the behaviour with almost exclusively surface schooling fish 

which extended onto the shallow St.~nn's shoals during the time 

of our survey did not permit a proper acoustic coverage of the 

fish. Counts on horizontal ranging sonar showed 10 schools per 

nautical mile. A purse seine fleet operated in the area. 

Along the inner shallow part of the Guinea shelf several 

patches of pelagic fish were located. These consisted mostly of 

bumper (Chloroscombrus) with some scad (Decapterus), pompano 

(Alectis) and jacks (Caranx). The catches also contained smaller 

amounts of flat and round sardinellas, barracudas (Sphyraena) and 

Spanish mackerel (Scornberomorus). In the shallow waters, (20 - 30 
m) catch rates of bumper ranged up to abt. 3 tonnes per hour in 

bottom trawl. 

The false scad (Decapterus rhonchus) dominated among the 

small pelagics on the shelf outside the Bijagos Islands in Guinea 

Bissau with smaller quantities of barracudas, loolrdown (Selene 

dorsalis), chub mackerel and others. The scad was caught by 

bottom trawl at intermediate depths, 20 - 60 m with catch rates 

ranging up to 4.5 tonnes per hour. 

In the very shallow waters north of the Bissagos~Islands, 



African ilisha was the most common pelagic form, but also some 

hairtails (Trichiurus lepturus) occured here. Catches were 

however small for both species. 

Size compositions of pooled samples of bumper, scads, jacks, 

barracudas and Spanish mackerel are given in Annex IV to show the 

prevailing sizes of these fish in the catches. 

The acoustic estimate of the total biomass of small pelagic 

fish in the area from Freetown to Cape Roxo is shown in Table 

- -  -- --p 

Table 3.1 Estimated biomass of pelagic fish based on 
acoustic survey data, 1 000 tonnes.Freetown to 
Cape Roxo, August - September 1986 

Clupeids, carangids Trigger fish Total 
scombrids etc. 

420 

-- 
L00 i 220 1 

- 

The 200 000 tonnes estimate for clupeids, carangids etc. is 

likely to be an underestimate, probably to a significant degree 

for the shallow water species such as ilisha, anchovy and bumper 

because of the large extent of inshore waters along this coast 

with depth less than the operational limit of the vessel. But 

also the sardinellas are underestimated since it was not possible 

to obtain an adequate acoustic coverage of the school area of 

this fish which was located off Freetown. 

The total biomass of the trigger fish estimated at abt. 

220 000 tonnes represents an acoustic assessment from day- and 

night surveying and may also be an underestimate since part of 

the fish is found near the bottom at least during daytime as 

evidenced by the often high catch rates in demersal trawl. 

The abundance estimates will be further discussed under 

Chapter 4 below. 

The fish distribution on the Guinea Bissau shelf in the 

November survey is shown in Figure 3.1. The trigger fish domi- 

nated the pelagic community outside the Bijagos Islands. Further 

north the samples consisted of various carangids, anchovy and 

Spanish mackerels. Catch rates apart from those for trigger fish 

were low. Estimates of biomass give 45 000 tonnes for trigger 
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fish and 65 000 tonnes for other small pelagics. 

Demersal fish. 

The demersal fish has generally a very scattered distri- 

bution and a species' distribution and abundance will not be 

properly mapped by the acoustic system. The only demersal species 

which formed aggregations recorded by the acoustic system, was 

the silverside grunt (Brachydeuterus auritus), located within 30 

nm South of Cape Roxo, see Figure 3.1 . 
During the first survey random trawl stations were set out 

to assess the demersal biomass by the swept area method. 73 trawl 

stations were worked out, of which 38 were in the 5-30m bottom 

depth stratum, 21 between 30 and 60m, 1 1  from 60 to 100m and 3 

stations from 100 to 200m. The results from the analysis are 

shown in Table 3.2. 

The overall mean density for the shelf is estimated to abt 

1 1  tonnes/nm2. By depth strata the mean densities are: 5-30m: s9 

tonnes/nm2 ; 30-60m : 4 5  tonnes/nm2 ; 60-100m : ~9 tonnes/nm2 

and 100-200m : 15 tonnes/nm2. The last estimate has a low 

precision as based on three hauls only. 

The dominating species is the flying gurnard (Dactylopterus 

volitans) making up abt 20% of the biomass of demersal fish. It 

has its principal distribution between 30 and 60m bottom depth. 

In regional abundance the species is followed by seabreams 

(Paqellus bellottii, Sparus caeruleostictus) 13%, cuttlefish 

(Sepia) 5% and silverside grunt (Brachydeuterus auritus) 4% . 
Mean densities and predominant depth ranges for some 

commercially interesting species groups are as follows: 

Flying gurnards 
Seabreams 
Cuttlefish 
Groupers 
Emperor s 
Shrimps 
Silverside grunt 
Other f ish 

Mean density 
tonnes /nniz 
2.2 
1.7 
0.6 
0.2 
o. 2 
0.3 
0.5 
5.8 

Main depth 
m 

30-60 
30-1 O0 
5-1 O0 
60-1 O0 
5-30 
5-30 
5-30 

Estimates of abundance are obtained by multiplying the 



Table  3 .2  Swept-area a n a l y s i s  from t h e  t r a w l  su rvey  between 
Freetown and Cape Roxo, August 1 9 8 6 .  

PELRRIC SPECIES HAVE NOT BEEN INCLUDED IN THE INRLYSIS. 

SPECIES NAHE 

Dactylopterus volitans 
Pagellus bellottii 
Sparus caeruleostictus 
Sepia sp 
Brachydeuterus auri tus 
Selene dorsalis 
Galeoides decadacty lus 
Lagocephalus laeviga tus 
Intigonia capros 
Priacanthus arenatus 
Sphyraena suachancho 
Epinephelus aeneus 
Hustelus mustrlus 
Lethrinus atlanticus 
Fistularia petimba 
Pseudotolithur elongatus 
PRSIPHREIDAE 
Scomberoiorus trit~r 
Pseudupeneus prayensis 
Rrioiia bondi 
Rlectis alexandr inus 
Trichiurus lepturus 
Trachinus draco 
S H R I H P S  
Pseudo to1 i thus senega lensi s 
Hemicaranx bicolor 
Caranx senegal lus 
Chelidonichthys lastoviza 
Trachinocephalus myops 
Dentex congoensis 
Dentex angolensis 
Poiadasys peroteti 
Shrimps smal 1 
Pomadasys rogeri 
Sphoeroides cutaneus 
Dentex barnardi 
Pteroscion peli 
Psettodes belcheri 
Chloro~hthalmus at lanticus 
Saurida brasi liensis 
Pseudotoli thus typus 
Raja miraletus 
Scyaciur nicruruo 
Arius Iatiscirtatus 
PENREIDRE 
Parapenaeopsi s atlantica 
Palaeion sp. 
Penaeus kerathurus 
Penaeus notialis 
Penaeus sp 
Parapenaeus longirostris 
Plesionica sp. 
Other fish 

CATCH DISTRI8UTION BY KRINH GROUPS 
C10 10-30 30-100 100-300 300-1000 >l000 

X inci- Hean Hean densities by bottoa depth strata tlnmi 
dence dens. 5- 308 30- 60n 60-100n 100-200 

tlnmi 
32 2.23 O. 75 6.25 0.27 
58 0.85 O. 13 1.70 1.93 O. 07 
48 0.61 0.57 1.04 O. 11 
79 0.58 0.42 0.89 0.68 O. 13 
22 0.49 0.88 0.12 
15 0.46 O. 83 O. 09 
16 0.33 0.64 
26 0.31 0.15 0.74 0.14 
4 0.28 6.80 
41 0.27 0.01 0.77 0.23 0.24 
30 0.24 0.36 O. 16 
12 0.21 0.06 1.25 
21 0.16 0.01 0.41 O. 14 0.36 
10 0.16 0.29 O. 03 
34 0.14 0.09 0.14 0.32 0.03 
7 0.13 O. 24 
1 0.12 0.23 
30 0.12 O. 19 O. 06 0.02 
38 0.12 O. 14 O. 12 0.08 
4 0.12 2.91 
16 0.11 0.10 O. 19 0.03 
14 0.10 O. 19 O. 03 
7 0.10 O. 02 0.64 
1 0.10 O. 18 
4 0.10 O. 19 
10 0.10 0.01 0.32 
18 0.10 0.18 0.02 
19 0.09 0.12 0.37 
41 0.09 O. 12 O. 09 O. D2 
3 0.09 O. 54 0.29 
7 0.09 0.46 0.43 
10 0.08 O. 16 
7 0.07 0.14 
3 0.07 0.25 
7 0.06 0.28 0.38 
3 0.06 0.22 
10 0.06 O. 12 
21 0.06 0.12 0.01 
l 0.06 1.49 
8 0.05 O. 03 0.21 0.25 
10 0.05 0.10 
19 0.05 O. 12 0.09 O. 06 
37 0.05 0.03 O. 06 0.07 

1 0.05 O. 10 
1 0.02 0.04 
4 0.01 0.01 0.01 
1 
8 0.01 
7 0.01 
1 
l O. 05 
1 

1.09 1.15 0.61 1.57 1.75 

Sum all species 10.89 8.8Y 14.65 9.45 15.27 

Sum seabreans 
Sum snappers 
Sum groupers 
Sum emperors 
Sum shrimps 

Nuiber of stations included in analysis, total and by depih strata 73 38 21 11 3 





densities hy the area of the shelf. The areas by depth zones have 

been calculated from seamaps by planimeter and are as follows: 

Biomass estimates by depth zones for the above species groups 

thus becomefin tonnes: 

Flying gurnards 
Seabreams 
Groupers 
Emperors 
Cuttlefish 
Shrimps 
Silverside grunt 
Otlier fish 

Total 145400 146500 50300 342200 

The survey net covered roughly 70% of the shelf in the 

region, leaving 30% of the shelf unsurveyed due to navigational 

problems in the shallow waters. The estimates above are made 

under the assumption that the hauls made in the 5-30 m bottom 

depth zone are representative als0 for the unsurveyed waters. The 

total biomass is estimated to roughly 342 thousand tonnes. The 

acoustic estimate of the demersal fish in the region is roughly 

55 thousand tonnes in the surveyed part. This is a considerable 

underestimate compared to the one based on swept area, even if a 

doubling of the figure is made to compensate for the unsurveyed 

areas. As mentioned above, the acoustic method is not precise on 

bottom dwelling species in dispersed distribution patterns. 

3.3 Seneqal, The Gambia, Mauritania. 

The shelf off Senegambia was covered by an acoustic survey 

between 29  August and 5 September, and a swept area trawl survey 

was made off The Gambia between 10  and 12  September. The trawl 

survey was repeated off The Gambia 27 - 2 9  November and most of 

the Senegambia shelf was covered by an acoustic survey 2  - 7 

December and the Mauritanian shelf on 8 - 1 2  December. The course 

tracks are shown in Annex I. 



3.3.1 Small pelaqic fish, 

Seneqambia 

Figure 3.2 shows the fish distribution off Senegambia in 

August - September. Come silverside grunts which occur in mid 

water especially during the night, are included, but by far the 

main part consists of small pelagic fish mostly clupeids and 

carangids, The behavior of the fish was reasonably favourable for 

acoustic surveying with limited surface schooling of sardinellas. 

Several areas of high densities of pelagic fish were located 

during this survey. The offshore aggregation in the south off 

Kasainanze consisted of bumper and false scad with some flat 

sardinella, barracudas, Spanish mackerel and lookdown. To the 

north of Kasamanze up to the Gambia river, the inshore concentra- 

tions seemed to consist mainly of flat sardinella and bumper, 

also mixed with some jacks, scads and barracudas. The bumper was 

the dominant form together with both sardinella species in the 

area of high concentration off Point Sangomar. Among the accom- 

panying species looltdown, scads and pompano were the most common. 

Inshore, north of Cayar, the two sardinella species occurred 

in dense schools with bumper, sharks and barracudas while the 

offshore aggregations, further north, was identified as horse 

mackerel, round sardinella and chub mackerel. 

The acoustic survey was supplemented with fishing with both 

bottorn - and mid water trawl for purposes of identification and 

sampling. High catch rates were obtained for bumper in the 

shallow inshore parts south of Cape Verde, particularly in the 

midwater trawl where rates ranged up to about 6 tonnes per hour. 

In the south, the false scad had an occasional good catch rate, 

1.4 tonne per hour, sharks up to 400 kgs per hour, barracudas and 

pompano up to 115 and lookdown up to 300  kgs per hour. 

North of Cape Verde some good catch rates, 0.6 and 3 tonnes 

per hour of horse mackerel ( T. trecae ) were obtained at abt. 

1 0 0  m depth. Catch rates for sharks ranged beyond 300 kgs per 

hour and barracudas appeared in nearly all catches with rates up 

to 90 kgs per hour. 

Samples of the pooled size compositions of the main species 

are shown in Annex VI. 

The estimates of the standing biomass of the small pelagic 

fish resulting from the observations from the acoustic integra- 



tion system are shown in Table 3.2. As mentioned under 1.3 above 

an attempt is made to distinguish between two groups in these 

assessments, the clupeids, in this case mainly the sardinellas, 

and a group consisting of other pelagic fish, the carangids- 

horse mackrel, jacks, scads etc together with mackerels, barra- 

cudas and hairtails. This separation is mostly based on trawl 

sampling and is only roughly approximate. The estimates for total 

pelagic fish is thus more reliable than those for each group. 

The shelf area between 14-05' and Dakar was not covered. A 

total estimate of pelagic fish between Cape Roxo and St. Louis 

will be about 450 000 tonnes, with by far the major part south of 

Cape Verde. About 213 of this or abt. 300 000 tonnes is assessed 

to be sardinellas, and abt. 150 000 tonnes carangids etc. 

- 

Table 3.2 Estimated biomass of pelagic fish based 
on acoustic survey data.(in thousand 
tonnes) Senegambia -September survey. 

I N . o ~  C. Verde l 

- -- - 

Clupeids Total Carangids, 
Scombrids,etc 

Figure 3.3 shows the fish distribution during the December 

survey as observed by the acoustic integration system. There is a 

similar picture of aggregations of small pelagic fish over the 

inshore and middle parts of the shelf as was found in September. 

The two sardinella species occurred over most of the area, but 

concentrated especially north of the Gambia River and off 

St.Louis. The horse mackerel T. trecae was the most abundant 

species among the carangids, both south and north of Cape Verde. 

Some of the trial fishing hauls gave good catch rates, 

especially of horse mackerel: up to abt. 3 tonnes/hr in bottom 

trawl and reaching nearly 5 tonneslhr in mid water hauls. 

The size compositions( ANNEX VI ) show that south of Cape 

Verde the samples contained mostly juvenile and immature fish of 

the two sardinellas, while adult fish occurred off St.Louis. The 



horse mackerel samples showed consistently medium sized fish. 

The biomass estimates for the parts of the Senegambian shelf 

covered are shown in Table 3.3. 

-__.-___.---11_.- 

Table 3.3 Estimated biomass of pelagic 
on acoustic survey data. l 000 tonnes. 
Senegambia - November survey. 

Scombrids,etc 

North of C .Verde 

South of C.Verde 

Total 1 280 1 170 1 450 ] 
----.------ -.-.--- " --- - 

Including an approximately assessed addition for the 

Senegal shelf south of the Gambia which was not covered, the 

total biimass of small pelagic fish on the Senegambia shelf is 

estimated at 500 000 tonnes, with 2/3 sardinellas and 113 horse 

mackerels, jack mackerels, scombrids etc. This is very similar to 

the totals found in September, but a higher proportion of the 

fish was located north of Cape Verde in the November survey. 

Mauritania 

Figure 3.4 shows the distribution of the small pelagic fish 

over the Mauritanian shelf in early December as observed with the 

acoustic integration system. A number of smaller areas of high 

fish densities were located from St. Louis up to Cape Timeris. 

These consisted mostly of dense mid water schools of large sized 

horse mackerel, but also hairtails formed a significant part of 

the catches in this area. Both of the Trachurus species were 

caught with a inajority of T. trecae in the catches, but their 

true relative abundance is uncertain since there are great 

difficulties in obtaining representative catches of these fish 

with the gear and fishing system used by the DR FRIDTJOF NANSEN. 

An unusually dense school area was found off Nouadhibou. A 

few catches gave a mixture of sardinellas and sardine ( Sardina 

pilchardus ) ,  but it is likely that the latter species formed the 

main part of this registration. 



The estimates of the standing biomass of the small pelayic 

fish on the Mauritanian shelf during the survey are shown in 

Table 3.4. 

----1_------ ----- - .---.. ---*..-- 

Table 3.4 Estimated biomass of pelagic fish based 
on acoustic survey data. 1 000 tonnes. 
Mauritania, November survey. -1 p- -----------...- 

T l Sardine Carangids 
and sardinellas (niostly horse mackerel) 

p i a ~ - /  

About 750 000 tonnes of the sardines and sardinellas were 

located off Nouadhibou, while the major part of the horse macker- 

el was found south of Cape Timeris. 

The catch rates in the 19 trawl hauls made were generally 

low except in the dense school area in the north where a pelagic 

hau1 of abt. 10 tonneslhr of sardinella and sardine was obtained. 

The size compositions of the main species are shown in 

ANNEX IV. Large size adult fish predominate, but for horse 

mackerel some juvenile fish were also sampled. 

3.3.2 Demersal fish off the Gambia. 

During both surveys random trawl stations were set out in the 

waters off Gambia in order to obtain a trawl survey estimate. 24 

and 23 stations were worked out on the first and the second 

survey respectively. The positions of the trawlstations are shown 

in Annex I. The results from the swept-area analysis are shown in 

Tables 3.4 and 3.5. The average density for the whole shelf is 

estimated to 21 and 18 tonnes/nm2 for the respective surveys. The 

dominating species is the silverside grunt during both coverages, 

followed by the red pandora (Paqellus bellottii). A striking 

feature is the vertical migration of the fish between the 

surveys, clearly demonstrated by the grunt which during the first 

survey had its main distribution in waters shallower than 30m, 

and which in the November survey had moved to the 30-60m zone, 

with only fractions in the shallow waters ( 30 t / n m 2  compared to 



Table 3.4 Swept-area analysis from the trawl survey off Gambia 

JPECIES NAHE CATCH DISTRIBUTION BY K6INH GROUPS 
C10 10-30 30-100 100-300 300-1000 >l000 

Brachydeuterus auri tus 
Pasellus bellottii 
Galeoides decadacty lus 
Chelidonichthys lastoviza 
Priacanthus arenatus 
Poiadasys peroteti 
Pseudupeneus prayensi s 
Scomberoaorus tritor 
Cphyraena guachancho 
Sparus caeruleostictus 
Dactylopterus volitans 
Ponatoæus saltatrix 
Arius sp 
Rinoptera SP. 
Eucinostoius ielanopterus 
Heiicaranx bico lur 
Sepia sp 
Poiadasys incisus 
TRIGLIDAE 
Pteroscion peli 
Hiscel laneous f ishes 
Lutjanus goreensis 
Elops senega lensis 
Trichiurus lepturus 
Octopus SP. 
SOLEIDAE 
Oasyatis margarita 
Pegusa lascar is 
Seorpaena sp 
Pseudotoli thus typus 
Rlectis alexandrinus 
Arnoglossus sp. 
Sphyraena sp 
Diplodus vulgaris 
Carcharinus sp 
Rhinobatus rhinobatus 
Scvacium aicrurui 
Pseudotolithus brachygnathus 
Pseudotoli thus senegalensis 
Raja miraletus 
Gyinura iicrura 
Plectorhynchus mediterraneus 
Graiæopli tes gruveli 
Selene dorsalis 
PALAEHONIDRE 
Penaeus noti a l is 
Penaeus kerathurus 
Other fish 

X inci- Hean Hean densi ties by bottai depth strata tlnii 
dence dens. 5- 30m 30- 6 0 i  60-1001 100-200 

tlni1 
50 9.63 16.51 0.01 
63 2.99 0.77 2.62 11.34 
33 1.34 2.29 
21 0.61 0.04 3.60 
46 0.45 O. 17 1.32 0.17 
25 0.45 0.78 
38 0.37 0.34 0.70 
42 0.33 0.57 
29 0.28 0.47 
25 0.23 0.37 0.06 
38 0.23 0.04 0.67 0.22 
8 0.22 0.37 
29 0.21 0.36 
4 0.20 0.35 
25 0.19 0.33 
17 0.19 0.33 
58 0.17 O. 12 O. 18 0.33 
38 0.17 O. 18 0.25 
8 0.15 0.05 0.85 
17 0.12 0.20 
21 0.09 0.14 0.05 
8 0.09 O. 12 0.06 
13 0.09 O. 16 
38 0.08 O. 12 0.03 
25 0.08 0.26 0.07 
25 0.08 0.02 0.01 0.43 
13 0.08 0.14 
4 0.07 0.40 
13 0.07 0.01 0.40 
13 0.07 0.11 
13 0.07 O. 12 
21 0.07 0.44 
4 0.06 0.10 
4 0.06 0.10 
8 0.06 0.10 
13 0.06 0.10 
46 0.06 0.03 O. l5 0.02 
8 0.05 0.08 

17 0.05 0.09 
17 0.05 0.08 0.17 
8 0.05 0.08 
17 0.05 0.05 O. 10 
29 0.05 0.02 0.25 
29 0.05 0.02 0.16 
8 0.04 0.07 
29 0.04 0.07 
8 0.01 O. 02 

0.90 0.87 0.78 1.38 

Sum a l l speci es 21.11 27.26 7.56 20.12 

Sum seabrea~s 
Sui snappers 
Sui groupers 
Sui eiperors 
Sui shriaps 

Number of stations included in analysis, total and by depth strata 24 14 6 4 



Table 3.5 Swept-area analysis from the trawl survey off Gambia 
November l 986.  

SPECIEJ NRHE 

Brachydeuterus auri tus 
Pagellus b e l l o t t i i  
Hustelus mustelus 
Ar ioima bondi 
Scomberoiorus t r i  tor 
Selene dorsal i s  
Priacanthus arenatus 
Scomber japonicus 
Stronateus f ia to la  
Sphyraena afra 
Rhinoptera bonasus 
Sparus caeruleostictus 
Torpedo torpedo 
flaleoides decadacty lus 
Rcanthurus ionroviae 
Penaeus kerathurus 
Penaeus no t ia l i s  
Penaeus sp 
Other f i sh  

CATCH DISTRIBUTION BY KGINH GROUPS 
(10 10-30 30-100 100-300 300-1000 > l000 

X inc i -  Hean 
dence dens. 

tlnmi 
43 10.67 
48 3.67 
9 1.00 
9 0.30 

43 0.23 
39 0.18 
30 0.15 
13 0.14 
13 0.10 
9 0.07 
9 0.07 

22 0.06 
17 0.06 
22 0.06 
9 0.05 

Sua a l l  species 17.55 

SUP seabreans 
Sum snappers 
Sum groupers 
Sum emperors 
Sum s h r i ~ p s  

Nuiber of stations included i n  analvsis, to ta l  and by depth strata 23 

Hean densities by bot to i  depth strata t l n ~ i  
5- 30i 30- 6 0 i  60-100i  100-200 

0.2 t/nm2). The pattern is valid also for the whole fish communi- 

ty as can be seen from the average densities in the bottom depth 

strata during the two surveys (in tonnes/nm2): 

First survey 
Second survey 

It is likely that the phenomenon is linked to some change in the 

environment, likely the oceanographic conditions. But as no 

oeanographic data were collected during the surveys, we can not 

make a direct comparison. 

The results in Tables 3 . 4 - 3 . 5  have been concentrated into 

Table 3.6 where the findings concerning most abundant species or 

commercially important species groups have been summarized. 



Table 3.6 Mean densities of most abundant species or commer- 
cially important species groups by bottom depth 

The area of the shelf off Gambia has been measured by 

L ---.. 
Depth zone 
Period 

-w- ----,.."-.--- 

Silverside grunt 
Seabreams 
Snappers 
Grouper s 
Emperor s 
Octopus 
Cuttlefish (Sepia) 
Shrimps 

..-- -w----. 
Total fish 

------_.--p- 

planimeter on seacharts and is, by depth zones: 0-30m: 755nm2; 

5-30m 
Sep. Nov. 

.--- 
16.5 0.2 
1.3 
O. 1 

0.12 
0.16 

-----"P- 

27.2 1.9 
M 

Absolute biomass estimates are obtained by multiplying the 

density figures with the areas concerned and are given in Table 

Table 3.7 Biomass estimates of most abundant species or 
commercially important speciec groups by bottom 
depth str ta. (thousand tonnes). 

Depth zone 
Period 

5-30m 
Sep. Nov 

30-60m 
Sep. Nov. 

Silverside grunt 
Seabreams 
Snappers 
Groupers 
Emperors 
Octopus 
Cuttlefish (Sepia) 
Shrimps 

I Total fi 
* Unprecise, few hauls 

- 
60-1 00m 
Sep. Nov. 

The total estimate from the September survey is 28 500 

tonnes of which 12 500 is silverside grunt and only 2 100 is of 

the high market value groups mentioned in the table. The total 

from the November survey is 24 800 tonnes with 14 800 silverside 

grunt and 5 570 of the "valuable" fish. Most of the fish is 

probably stationary, making only vertical migrations. This 



conclusion is based on the fact that the total shelf estimates by 

groups are quite close for the two surveys: 

Thousand tonnes 
Sep. Nov. 

Silverside grunt 12.5 14.8 
Seabreams 4.8 5.5 
Snappers 0.13 0.02 
Groupers 0.06 0.05 

It seems that the octopus and the cuttlefish had migrated 

out of the area during the second survey. For the shrimp however 

our estimate is not reliable. Most of the shrimp was located in a 

narrow depth zone along the coast and the survey were not 

designed for assessment of the shrimp stock. For this a much more 

intensive sampling in this zone would be required. 

The density figures given Tables 3.5 and 3.5 can easely be 

converted to expected catch rates if one knows the width of the 

trawl gear and the trawling speed. Expected mean catch rates can 

be calculated from the formula: 

where C the expected catch rate in kg/hour, D is the estimated 

density in kg/nm2, W is the length between the wings of the trawl 

and S is the trawling speed in knots. For example the estimated 

density of seabreams during the first survey is 3.37 tonnes/nm2. 

The width of the gear is 18.5 m and the average trawling speed is 

3 knots. This gives an expected average catch rate for the whole 

shelf of 101  kg/hour for the gear used by Dr. Fridtjof Nansen. 

3.4 Morocco 

3.4.1 Pelaqic fish Aqadir to Cape Juby. 

The shelf between Agadir and Cape Juby was covered between 22 

September and 5 October, and again between 6 and 12 November. 

During the first survey experiments with repeated coverages were 

carried out on the main concentrations of the sardine Sardina 

pilchardus in order to test the consistency of the acoustic 

estimates I the daylnight variations of the acoustic regi- 

strations. 

The investigai iona1 effort was concentrated on the small pelagic 
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species, and no random bottom trawl stations were set out. 

The pelagic community is dominated by the sardine with 

mackerel (Scomber japonicus) and horse mackerel (Trachurrus 

trachurus) as secondary species. Other pelagic species play only 

a very minor role in the area concerned. Figure 3.5 through 3.13 

show the fish distribution by species and coverages. 

The sardine is mainly concentrated in the nearshore waters 

and south of latitude 29" 30 '  during both surveys. Comparisons 

with maps of the surface temperature, Figures 3.14 and 3.15, show 

that areas with highest density of sardine corresponds closely 

with the zones of upwelling, indicated by pockets or belts of 

cold water close to the shore. On the basis of the observed fish 

distribution during the two surveys, no major fish migration 

seems to have occurred between them. The sardine sto& is 

composed of two size groups with modal lengths around 14 and 18 

cm. The modal lengths during the first survey are from 0.5 to 1 

cm less than during the second, and the oldest age group clearly 

dominated the samples, both by weight and number. 

The mackerel co-occurs with the sardine mainly in the 

nearshore waters, but generally at lesser density and abundance. 

The distribution is limited to south of 29"IO' N during the first 

survey, while during the second it was sanipled north to Agadir. 

Comparison between the distribution maps and the surface tempera- 

ture maps suggests that the rnackerel prefers water temperatures 

less than 20°C while the sardine extend its distribution to the 

21 "C limit. The mackerel in the area investigated seems to 

consists of one age group with mean length around 17.5 cm. 

The horse mackerel tends to have a more offshore distri- 

bution than the two previous mentioned species. The species is 

found in a quite even but very scattered distribution on the main 

part of the invetigated shelf area. The species was mostly 

located close to the seabed and was never observed at densitites 

of interest for commercial fishing. The investigated part of the 

stock consist of two age groups with modal lenghts around 14 and 

19cm, and with the oldest age group as the dominant in the 

samples. 

All trawling in the area were for sampling purposes. The 

catches grouped by the three dominant species and other fish are 



STA. NU. Sardi ne Mackerel Horse mack Othet- ............................................................................ 
153 5.00 i. d0 
l54 28.00 4.60 0.20 7.00 
155 
156 
157 175.00 47.60 
158 
159 63.00 471.00 69.00 349.20 
160 3516.00 2-16 
161 
162 254.80 298.20 98. 00 399.70 
l63 8346.0 O 375.80 30.00 248.20 
164 127.00 190.00 1-00 3.40 
165 2.00 22.00 
166 17420.00 580.60 
1 67 O. 10 O. 60 
168 12.00 7-80 3.60 192.00 
169 764.40 e4.00 22-40 81-20 
170 . 5.20 5.20 221.00 638.40 
171 3109.60 114.40 
172 233.80 ilSO.00 102.60 103.20 
173 168GO. 00 
174 1984.00 6.20 
17s 1352.00 ie2.00 31-20 85.20 
176 248.40 36.00 0.45 4.50 
177 78.00 14.70 0.90 
178 063.00 2. 80 23.10 
179 232.00 16. SU 
180 67.50 39.00 
181 8727.30 272.70 
182 18.80 289.20 166.20 
183 117.20 2.80 10.80 0.40 
184 47. 00 1.80 1.20 0. 20 
185 12000.00 
186 320.00 3.00 
187 4032.00 6.00 '3.60 
l88 239.40 674.60 91.20 135.00 
189 405.00 513.00 18-90 669.60 
190 1620.00 66.00 42.00 168.00 
191 88.00 17.60 
192 5387.00 590. BO 22.40 ............................................................................ 

MECIN 2240.74 145.42 25.28 82.54 

T o t a l  nurnber o f  s t a t i o n s  : 40 

Table 3.8 Catches of sardine,mackerel,horse mackerel and other 
fish during the September survey in Morocco. 

STA. NO.  Garditie Mackerel Horsc rnicl: Other ............................................................................ 
197 
198 O. 10 
199 60. 00 O. 20 
200 69.00 13.00 11-10 
20 1 601.66 7.61 2-58 
202 23.20 176.40 82-80 83.40 
203 5606.26 3.74 
204 207.20 72.80 
205 176.25 14.14 
206 . 0.40 5.20 
207 426.00 
208 85.00 1597.00 1486.60 1831.60 
203 15.00 1.20 0.90 85. e0 
210 485. l 0. 4.90 
21 1 355.65 12.85 15.41 
212 500.00 76.00 28.00 22.00 
213 3. O0 7. e0 22.80 145. 50 
214 13.60 20.40 147- 60 
215 5.40 516.60 
216 3410.00 80.00 10.00 
217 4864.20 135. SU 
218 496.00 192.00 70.40 171.20 

-----------..---------------------------------------------------------------- 
MEAN 752.88 151.89 78:40 134.61. 

T o t a  l nu~nber o f  s t a t i  ons : 22 

Table 3.9 Catches. of sardine,mackerel,horse mackerel and other 
fish during the November survey in Morocco. 





presented in Table 3.8 and 3.9 for the first and second survey 

respectively. The various groups' shares of the total catch are 

as follows ( in % ) :  

Sardine Mackerel Horse Mackerel Other 
First survey 90 6 1 3 
Second survey 67 1 4  7 1 2  

The higher share of the sardine during the first survey compared 

to the second is partly due to a more intensive sampling on this 

species during the repeated coverages then carried out. 

Although catch rates based on a programme for sampling 

purposes do not reflect expected catch rates in a commercial 

fishery, the figures can be used as indicative of the relative 

importance and catchability of the species. Table 3.10 shows the 

catch distribution of sardine, mackerel and horse mackerel. 

Table 3.10 Catch distribution by size classes of catches of 
the three dominant pelagic species in Morocco. 
(number of hauls in ~g/hour or tonnes/hour groups) 

Sardine 

Mackerel 

Horse 
mackerel 

The tahle shows that especially the sardine, but also the 

mackerel can be found in aggregations of interest for commercial 

fishing. The horse mackerel does not seem to be an interesting 

target for fishing, at least during the two periods investigated, 

as only one hau1 exceeded 300 kg/hour. 

The acoustically-based biomass estimates provisionally given 

in the preliminary cruise reports, have been corrected and 

slightly reduced and are shown in Table 3.11 . 

The estimates of total biomass from the two surveys come out 

remarkably close with 1185 and 1165 thousand tonnes. And the 

estimates on the species level are in close argeement as well. 

This indicates that no greater migration from/to the investigated 



area had taken place between the two surveys. The total estimate 

is composed of 83% sardine, 7% mackerel and 1 0 %  horse mackerel 

during the first survey, while the corresponding figures from the 

second survey are 80, 6 and 1 3 %  respectively. 

Results from repeated coveraqes. 

Table 3.11 Estimated hiomass of pelagic fish between Agadir 
and Cape Juby, based on acoustic survey data. 

( 1 0 0 0  tonnes): 

During the first survey in Morocco considerable amounts of 

sardine was located in the shallow waters, and the main survey 

net did not survey these aggregations properly. To compensate for 

this a detailed coverage was run twice to assess the biomass in 

the shallow waters. In addition, a selecked course track was run 

repeatedly under day and night light conditions, to see how the 

acoustic registrations varied under the influence of light. The 

two detailed coverages gave a biomass of 820 and 990 thousand 

tonnes, average 905 thousand tonnes. The two sets of day/night 

comparisons gave a ratio of 1 .38 and 1 .42 between average 

densities observed during night and during day. The night 

readings thus give at average about 40% higher density figures 

than during daylight. This di£ference has not been compensated 

for in the estimations on biomass and gives a bias towards 

underestimation in the abundance estimates given above. Compari- 

sons between successive sets of day runs give a ratio of 1.12 and 

the night runs give a ratio of 1.09. For further details see 

Strømme and Sætersdal 1987. 

Horse m 
-- 

-- 
-- 

First survey 
A: main coverage 

' B: detailed ages averaged cover- 

A and B combined 
.p- 

Second survey 
-d 

-p 

Sardines Maclcerel 
--.---w ----p 

660 

905 5; 985 
p 

935 



To conclude, both the repeated surveys on the major aggrega- 

tions of the sardine, and the comparisons under similar light 

conditions show that acoustic surveys can give high consistency 

I in the estimates on this species. 

3.4.3 Fish distribution and abundance Cape Juby - Cape Bojador. 

The shelf between Cape Juby and Cape Rojador was surveyed 

during the second survey only, between 13 and 15 November. The 

cruise track with stations are shown in Annex I. Nine trawl 

stations were worked out to identify the acoustic registrations. 

As in the region Agadir - Cape Juby the area is dominated 
by the sardine, with riiaclcerel and horse mackerel only of minor 

importance. The distribution of these species are shown in 

Figures 3.16 to 3.18. In the trawl hauls carried out the sardine 

makes up 93% of the total catch, mackerel 5%, horse mackerel l%, 

and other fish 1%. The sardine has, as further north, a rather 

coastal distribution, and they can in both regions be considered 

as belonging to the same stock. 

The total biomass in this area was estimated to 1140 

thousand tonnes, with 1080 thousand tonnes sardine (94%), 40 

thousand tonnes mackerel (4%) and 20 thousand tonnes horse- 

mackerel ( 2% ) .  

4. OVERVIEW OF DISTRIBUTIONS AND ABUNDANCE OF STOCKS OF SMALL 

PELAGIC FISH. 

4.1 The sardinella stocks. 

As discussed under section 1.3 above, problems of sampling 

and identification limit the degree to which the total observed 

biomass can be allocated to fish types or species. The sardinel- 

las form the most important part of the group identified as 

clupeids and anchovies from Mauritania southwards. Figure 4.1 

shows the distribution of this group during the two survey 



coverages, in August - September and in November - December. The 
African ilisha was found in limited amounts in inshore waters off 

the Bijagos Islands and the Gambia. The dense aggregation shown 

off Nouadhibou in Survey I1 consisted mainly of sardine ( Sardina 

pilchardus ) .  Because of incomplete coverages the total distri- 

bution of the sardinellas can not be described, buk it seems that 

only limited amounts occurred south of Cape Roxo although it must 

be noted that the aggregations off Freetown was no doubt substan- 

tially underestimated in the survey. From the distribution charts 

there does not seem to be any clear distributional difference 

between the two species, either by depths nor latitude, both 

species were found over the wkole area. Table 4.1 shows the catch 

rates and the incidence of occurrence of the round and flat 

sardinellas. Because of the clear size related catchability of 

these fish in trawl gears, too much confidence should not be 

placed in the interpretation of these data, but the results show 

that they occur in about the same proportion, in precence in 

number of total catches. The catch rates for flat sardinella are 

somewhat higher than those for the round, but this may be a 

consequence of some difference in depth distribution between the 

two species which may cause a higher catchability of flat 

sardinella in trawl hauls in shallow water. 

Table 4.1 Mean catch rates and incidence of occurrence 
in bottom - and mid water trawl of the two 
sardinella species. 

Table 4.2 shows the biomass estimates for the sardinellas 

by surveys and areas including probable assessments for the 

smaller uncovered parts of the Senegambian shelf. A rounded 

likely total estimate for the sardinella biomass is 650 000 

tonnes. 

The distribution of thc sardinellas by these surveys, with 

the main parts located on the Mauritanian - Senegambian shelf, is 



very cimilar to that found in previous surveys of the area e.g. 

the surveys hy DR FRIDTJOF NANSEN between May 1981 and March 

1982.  The estimates of biomass are, however, now approximately 

30% higher than those from 1981 1 8 2 .  

I 
.-.-. .̂I"...*_.._..,--....~-~,-.,....--."..",----" .-.---.,."....-........." ..........-.-- ......"..-....-. "..."-"-".- ...----- --.m--------- 

Table 4.2 Biomass estimates of sardinellas by areas 
and surveys. 1 000 tonnes. 1 

Mauritania 

Cenegamhia 

C.Roxo - Sherbro Isl. 
--* ---..̂ ...----. .--.-- 

4.2 Horse - and jack mackerels, scombrids etc. 

Figure 4.2 shows the distrihution of this group as a whole. 

The various species differed, however, considerably with regard 

to their main areas of location by latitude and hy depth. The 

horse mackerel Trachurus trachurus ranges south to Mauritania 

where in December it was found overlapping in distribution with 

T. trecae. This species appeared in concentrations from Cape - 
Timeris to the Gambia, often, and particularly for the larger 

fish, over the offshore parts of the shelf. The false scad, 

Decapterus rhonchus again overlapped with this horse mackerel 

species, but was found in highest concentrations from the Gambia 

southwards past the Bijagos Islands. The bumper, Chloroscombrus 

chrysurus was found in high concentrations in many locations from 

Freetown northwards past Cape Verde especially in the August- 

September survey and some times mixed with the lookdown, Selene 

dorsalis. Of the other species in this group, Spanish mackerel 

Scomberomorus tritor occurred frequently, but in limited amounts 

inshore from Freetown to Cape Verde. The hairtail Trichiurus 

lepturus was found in some abundance off Mauritania in December. 

The estimated hiomass for this group by areas and surveys is 

shown in Table 4.3. 

An attempt can be made to roughly allocate these biomass 



estimates to cpecies or species groups based on the catch 

compositions and the geographical distributions observed. The 

December survey represents a point in time when the seasonal 

southward shift is well under way and it seems likely that the 

stock of the horse mackerel - T. trecae will then have its main 

distribution within the Mauritania - Senegambia area. The August 

- September survey from St.Louis to Sherbro Isl. will probably 

provide the best coverage of the false scad and the inshore 

carangids. Table 4.4 shows the results of such a rough alloca- 

tion. 

Table 4.3 .Estimated biomass by areas and surveys 
of horse mackerels, scads, jacks etc 

1 000 tonnes. 
-- -------- "-" -- 

Mauritania 

Senegambia 

C. Roxo to Sherbro Isl. 

I 
-- 

Table 4.4 Rough allocation of biomass estimates of the 
carangids etc. on species or species groups. 
1 000 tonnes. I 

I ~ug.- Sept. Deca~terus Chloroscombrus I .. 
rhoncus and others I 

Senegambia 60 90 I 
-- -"----*--.---------------m 

Total t e - -  170 150 1 
Nov. - Dec. Trachurus Trichiurus and 

trecae others 

I Mauritania 380 

Senegambia 

Total 



Likely assessments of stock biomass for these fish are thus: 

close to 500 000 tonnes for horse mackerel; about 170  000 tonnes 

for scad and 200 000 - 250 000 tonnes for bumper, hairtails,look- 

down and other jacks, Spanish mackerel, and barracudas, a total 

of 900 000 tonnes for these types of fish. 

The DR FRIDTJOF NANSEN survey in ~ a y / ~ u n e  1981 and Feb/- 

March 1982 which covered the same area, gave total biomass 

estimates of 1 130 000 tonnes and 975 000 tonnes respectively for 

this group, thus about the same level as observed in 1986.  The 

allocation on species was, however, somewhat different with 

670 000 and 610 000 tonnes of horse mackerel, and 330 000 and 

150  000 tonnes of scad. The methodological problems of allocating 

the total biomass estimates on species or subspecies groups are 

as we have already discussed, considerable, and it seems reason- 

able to concl.ude that there is no major difference in the 

estimates of stock biomass between the two survey programmes. 

4.3 The stock of trisser fish. 

The distribution of the trigger fish from Freetown to Cape 

Roxo in August - September and off Guinea Bissau in November is 

shown in Figure 4.3. The species also occurs furtfler north, but 

during these surveys it was only found in small aggregations 

here. The distributional area off Guinea and Guinea-Rissau 

corresponds to that of the western of the two stocks in the CECAF 

area, the eastern stock being found off Ghana - Ivory Coast. The 

distributional characteristics for the western stock demonstrated 

by the present surveys are very similar to those £ound in 

previous investigations. The size distribution with predominance 

of medium sized fish is also similar to that found in the 1981-82 

surveys with the DR FRIDTJOF NANSEN. 

Assuming that the August - September survey covered the main 
western stock its estimated biomass is thus some 220 000 tonnes. 

This should be compared with similar estimates for the same stock 

of 1 050 000 tonnes in June 1981 and 1 350 000 in February 1982.  

There is no evidence of large short term fluctuations in trigger 

fish stocks, but long term changes have been demonstrated over 

spans of several years. The greatly reduced biomass estimate from 



198G a s  compared t o  1981/82 must p robab ly  be i n t e r p r e t e d  a s  t h e  

e f f e c t  of a co r respond ing  stoclc d e c l i n e  o v e r  t h i s  p e r i o d .  The 

a v a i l a b l e  e s t i m a t e s  of t h e  biomass of t h i s  w e s t e r n  s t o c k  can  be  

summarized a s  fo l lows :  ( FAO /CECAF, 1981 and Strømme, 1 9 8 3 ) ,  

( 1  000 t o n n e s ) :  

USSR survey  1975 80  

CAPRICORNE Nov. 1 978 440 

CAPRICORNE Mar.1979 4 4 0  

CORN.DE SAAVEDRA 1980 760 

DR FRIDTJOF NANSEN, MAY-JUNE 1981 I 050 
1 l 11 , FEB. 1982 l  350 
Il 11 AUG.-SEPT.1986 220 

These s u r v e y s  a r e  n o t  a l l  d i r e c l y  comparable a s  d i f f e r e n t  

s u r v e y  methods have been a p p l i e d ,  b u t  even a l l o w i n g  f o r  a  

c o n s i d e r a b l e  p o s s i b l e  b i a s e s  \ve a r e  l e f t  w i t h  a  p i c t u r e  of a  

s t o c k  i n c r e a s e  i n  t h e  l a t e  1 9 7 0 ' s  and e a r l y  1 9 8 0 ' s  f o l l o w e d  by a 

s h a r p  d e c l i n e  i n  r e c e n t  y e a r s .  E s p e c i a l l y  t h e  d e c l i n e  i s  w e l l  

documented s i n c e  t h e  su rvey  method i n  t h i s  p e r i o d  is  more or  less 

i d e n t i c a l .  

Cornmercial f i s h i n g  f o r  t r i g g e r f i s h  s t a r t e d  on a l a r g e  s c a l e  

i n  1980. Catches  from t h e  E a s t e r n  C e n t r a l  A t l a n t i c  a r e  r e p o r t e d  

a s  f o l l o w s :  ( FAO, Yearbook of F i s h e r y  S t a t i s t i c s  v o l .  52,56,- 

60)  ) ,  1 000 tonnes :  

I t  i s  n o t  unconceivable  t h a t  t h i s  f i s h e r y  may have a f f e c t e d  

t h e  s t o c k s ,  and t h i s  should  be e v a l u a t e d  i f  a c c e s s  is  o b t a i n e d  t o  

more de ts i led  d a t a  of t h e  f i s h e r y  and t h e  biolocjy of t h e  t r i g g e r  

f i s h .  

A d e c l i n e  seems t o  have t a k e n  p l a c e  a l s o  i n  t h e  Ghana- 

I v o r y  Coas t  s t o c k  of t r i g g e r  f i s h .  I n  t h e  DR FRIDTJOF NANSEN 

s u r v e y  of J u n e  1981 it was e s t i m a t e d  a t  500 000 t o n n e s  w h i l e  

from an August 1986 survey w i t h  t h e  R / V  CORNIDE DE SAAVEDRA it i s  

concluded t h a t  t h e  biornass of t h i s  s t o c k  was approx imate ly  

140 000 tonnes .  ( O l i v e r  and Miquel ,  1987) .  T h i s  i n d i c a t e s  a  



3 5  

propor t iona l  d e c l i n e  s i m i l a r  t o  t h a t  i n  t h e  western  s tock .  

4 .4  Morroccan s a r d i n e  

The s a r d i n e  i s  t h e  c l e a r l y  doininating s p e c i e s  i n  Morocco, a t  

l e a s t  sou th  of Agadir. During the  two surveys  between Agadir and 

Cape Juby t h e  d i s t r i b u t i o n  were found t o  be almost  i d e n t i c a l ,  

wi th  t h e  main p a r t  of t h e  s p e c i e s  i n  t h e  southern ha l f  of t h i s  

a r ea .  During t h e  second survey,  ~ r h i c h  a l s o  covered t h e  reg ion  

between Cape Juby and Cape Bojador,  t h e r e  were observed cons ider -  

a b l e  amounts i n  t h i s  a r ea  a s  w e l l ,  a l s o  In  t h e  shal lower  wate rs ,  

w i th in  20 nm from the  c o a s t .  

The biomass was assessed  t o  about 0 .95 m i l l i o n  tonnes  

between Agadir and Cape Juby, and a d d i t i o n a l  1.1 rn i l l ion  tonnes  

south t o  Cape Bojador. The s tock  of s a r d i n e  i n  Morocco was 

composed of two s i z e  cohor t s  of around 14 and 18 cm modal l e n g t h ,  

and with  t h e  l a r g e s t  a s  t h e  c l e a r l y  dominant. 

The s a r d i n e  was a l s o  observed i n  Mauri tania ,  du r ing  t h e  

second survey.  The spec i e s  formed dense r e g i s t r a t i o n s  i n  a small 

a r ea  j u s t  o f f  Nouadhibou, which a l s o  wa ' s  t h e  sou thern  l i m i t  of 

t h e  s p e c i e s  d i s t r i b u t i o n .  The s a r d i n e  i n  t h i s  a r e a  was a s se s sed  

t o  540 thousand tonnes.  The s a r d i n e  was composed of one s i z e  

group on ly ,  wi th  a modal l eng th  around 24 cm and t h u s  a b t .  6 cm 

longer  than t h e  dominating lenght  cohor t  i n  t h e  Agadir- Cape Juby 

a r e a .  

The a r e a  hetween Agadir and Cape Juby was surveyed by " ~ r .  

F r i d t j o f  Nansen" a l s o  i n  March 1981. From t h i s  survey t h e  t o t a l  

p e l a g i c  biomass i n  t h e  a r ea  was es t imated  t o  750 thousand tonnes  

wi th  a b t  350 thousand a s  s a r d i n e  and ano the r  350 thousand tonnes  

a s  mackerel and horse  mackerel grouped toge the r .  Compared t o  t h e  

previous  survey t h e  1986 surveys  shows t h a t  t h e  s tock  of s a r d i n e  

has  i nc reased  s i n c e  t h e  1982 l e v e l .  The i n c r e a s e  seems t o  have 

been p a r t i a l l y  compensated by a d e c l i n e  i n  t h e  abundance of t h e  

s t o c k s  of rnackerel and horse  mackerel,  a t  l e a s t  i n  t h e  a r e a  

i n v e s t i g a t e d .  Some u n c e r t a i n t i e s  a r e  l i nked  t o  t h i s  comparison a s  

t h e  1982 survey was i n  s p r i n g  while t h e  1986 surveys  were i n  

f a l l / w i n t e r  per iod.  Some of t h e  d i f f e r e n c e s  miyht t hus  be 

a s c r i b e d  f l u c t u a t i o n s  due t o  seasona l  migrat ion.  



5. BRIEF SUMMARY OF FINDINGS 

The contribution made by the DR FRIDTJOF NANSEN programme 

between August and December 1 9 8 6  to the CECAF COOPERATIVE SURVEY 

1986  consisted in: (i) development work with reference to 

acoustic methods, (ii) participation in variuos acoustic inter- 

calibration experiments conducted jointly with the other survey 

vessels, and (iii) acoustic cum trawling surveys covering various 

parts of the shelf between Agadir in Morocco and Freetown in 

Sierra Leone. The field work was undertaken in two periods, 

August 19 to October 4, and November 6 to December 12.  

The acoustic development work consisted mainly in repeated 

survey coverages of assumed identical biomasses of fish over a 

time interval of a few days in order to test the csnsistency of 

the resulting abundance estimates. The experiments included 

sardinellas and scads off Senegal, and sardine off Morocco. The 

main finding was that the consistency of the results is high. The 

data also support previous findings in demonstrating that surveys 

during night will give higher estimates than those from daytime. 

This bias seems to be related to a diurnal change in schooling 

behavisur. The experiments and their results are described in a 

paper submitted to the Acoustic Symposium in Seattle, June 1987. 

The programme of intercalibrations and other comparisons of 

the acoustic systems included all of the four vessels which 

participated in the survey. It consisted o% intership calibra- 

tions using the sea hottom as a common target, intership 

calibrations on fish layers, and cimultaneous mini-surveys of 

defined areas, the last for the purpose of comparing the entire 

systems. The results demsnstrated the importance of such inter- 

calibration programmes by revealing differences in both the 

performance of the instruments and in the working procedures 

which would affect the abundance estimates to a significant 

degree. 

The acoustic surveys provide data from major parts o% the 

distributional area of the main stoclcs of small pelagic fish be- 

tween Agadir and Cape Bojador in Morocco and from Cape Blanc in 

Mauritania to Freetown in Sierra Leone. Estimates Q£ the total 

standing biomass of these fish are presented by areas for each 

survey coverage. Frequent trawl sampling provides a basis for 



allocatiny these total biomass figures on main species or species 

groups. When account is taken of survey coverage and the distri- 

bution of the various stocks the following findings can be 

presented: 

For the sardine (Sardina pilchardus), both the September and 

the November surveys gave estimates of biomass between Agadir and 

Cape Juby of 1 million tonnes. A coverage between Cape Juby and 

Cape Bojador in November demonstrated the presence also in this 

area of approximately 1 million tonnes of this fish. The species 

was furthermore located in a small area off Cape Blanc in Morocco 

in December in a dense aggregation estimated at about 540 000 

tonnes. Comparisons with previous survey findings indicate the 

stock(s) of sardine must be in a state of recovery. 

The two sardinella species, Sardinella aurita and 

maderensis can not be properly separated in the assessments,but 

they appeared with about the same incidence in the catches. Their 

joint total bioniass is estiniated at about 650 000 tonnes, the 

main part located on the Senegambia and Mauritania shelf. A 
school area of sardinella found off Freetown in August could 

,however not be properly assessed. The distribution of the 

sardinellas is very similar to that found in previous surveys, 

but biomass estimates are about 30 per cent higher than those 

from surveys in 1981182. 

Also t n e  distribution of the horse- and jack mackerels and 

scombrids, hairtails and barracudas was as previously described 

with the horse mackerel Trachurus trecae having the highest 

abundance in Flauritania and southwards in Senegambia, overlapping 

with the false scad Decapterus rhonchus which was found in 

highest concentrations from the Gambia southwards past the 

Bijagos Islands. The hairtail Trichiurus lepturus was an impor- 

tant part of this group in Mauritania, but further south the 

bumper Chloroscombrus chrysurus dominated especially in inshore 

waters together with the lookdown Selene dorsalis, the Spanish 

mackerel Scomeromorus tritor and other species. A somewhat rough 

allocation of the total biomass estimates of these fish on 

species or species groups gives stock biomasses as follows: close 

to 500 000 tonnes for horse mackerel; about 180 000 tonnes for 

scad and 200 000 - 250 000 tonnes for bumper, hairtails, spanish 
mackerel and barracudas, a total of about 900 000 tonnes for 



these types of fish. This is about the same leve1 as found in a 

1981182 survey, where however the allocation on species was 

somewhat different. 

The trigger fish Balistes capriscus was as previously found 

mainly off Guinea and Guinea Bissau. The biomass of this western 

stock was estimated at 220 000 tonnes, a considerable decline 

from a Pevel exceeding 1 million tonnes in surveys in 1981182.  

This species is known to undergo long term changes in stock size, 

but there is als0 the possibility that an industrial fishery 

which started in 1980 and reached abt. 100  000 tonnes per year in 

1981 182 can have affected the state of the stock. An evaluation 

of this could be made with access to more detailed data. 

The deniersal stocks in the region Freetown - Cape Roxo and 
off Gambia have been separately assessed by trawl surveys. The 

demersal fish Freetown - Cape Roxo were estimated to 340 

thousand tonnes of which 90 thousand tonnes were classified as 

commercially valuable and the remaining 250 thousand tonnes as 

low market value fish, such as flying gurnards and silverside 

grunts. Off Gambia the demersal fish was estimated to abt 30 

thousand and 25 thousand tonnes from the two coverages. High 

market value fish was assessed to 21 00 and 5600 tonnes from the 

two surveys. The silverside grunt is the dominating species in 

the fish community, making up abt. 44 and 60% of the total 

biomass during the repective surveya in Gambia. 



Fig. 2.1. Integrator values: DR-FRIDTJOF N NSE 9 Y versus CORNIDE DE SAAVEDRA. Units: 0.001 m /nm . 

Fig. 2.2. Integrator values: R.F IDTJOF NANSEN 9 5 versus N'DIAGO. Units: 0.001 m /nm . 

Fig. 2.3. Integrator values DR.FRIDTJOF NANSEN versus L UIS2SAUGER L! 
values during ship to ship calibration on fish. Units: m /nm . 
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Fig. 2.4. Fish distribution chart with indications of 
species present. Broken lines indicate areas of mini- 
survey no. 1 and no. 2. 
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FIGURE 3.1. F i s h  d i s t r i b u t i o n  beetweeli Freetowii and Cape Roxo i n  
August-September and off Ciuinea Bissau  i n  Noveinber. 
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F I G U H E  3 . 2  F i s h  distribution off  Senegarnbia i n  August-September. 
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FJGURE 3 . 3  F i s l i  distribution of £ Senegambia i11 Deceiiiber, 



F I G U H E  3 . 4  
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P i s h  d i ~ . t r j . b u t i o n  off  M a u r i t a n i a  i n  Decornber. 



Fig. 3 . 5  Dis t r i bu t ion  of 
sa rd ine  during main 
coverage, Sept. 1986. 

1 Fig. 3.5 D i s t r i bu t ion  
of s a rd ine  t he  f i r s t  
d e t a i l e d  coverage, 
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Fig. 3.7 Distribution of 

i sardine during the second 
detailed coverage, 
Sept. 1986. 
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Fig. 3.8 Distribution of 
mackerel, main coverage, 
Sept. 1986. 
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Fig. 3.9 Distribution of 
mackerel, detailed cover- \ ages, Sept. 1986. 

/ Fig. 3.10 Distribution of 
horse mackrel, main 
coverage, Sept. 1986. 
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F i g .  3.11 Distribution of 
sardine, Nov. 1986. 

Fig. 3.12 Distribution of 
mackerel, Nov. 1986. 
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/ Fig.  3 . 1 3  Dis t r i bu t ion  
of horse mackerel, 
Nov. 1986.  

l Fig. 3.14 Surface 
ternperature Agadir - Cape 
Juby, Sept .  1986.  
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f i g .  3.15 S u r f a c e  
t empera tue  Agadi r  - Cape 
Juby, NOV. 1986. 

Fig. 3.16 D i s t r i b u t i o n  of  
s a r d i n e .  Cape Juby - Cape 
Bojador ,  Nov. 1986. 

t ° C  in surface layer  

"DR. FRIDTJOF NANSEN" 
13 -g NOV. 1986 

- -- - Border of investigation 
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Fig. 3.17 Distributon of 
mackerel, Cape juby - 
Cape Bojador, Nov. 1986. 
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t 
I Fig. 3.18 Distribution of 

horse mackerel, Cape Juby - 
Cape Bojador, Nov. 1986. 

"DR. FRIDTJOF NANSEN" 
13- 15 NOV. 1986 



F i g .  3 .19  Surface tempe- 
rature Cape Juby - Cape 
Bojador, Nov. 1986.  
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FIGURE 4.1 D i s t r i b i i t i on  of sardinellas, s a r d i n e  and other clupeid 
fisk in August-September and in November-December. 



FIGURE 4.2 D i s t r i b u t i o n  of horse-  and j ack inaclcerels, scombrids 
etc. i n  August -September and i n  November-Uocember . 



! F'IGURE 4.3 Distribution of trigger fis11 in August-September and 
off Guinea Bissau in December. 
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ANNEX 11. Description of instruments and fishing gear. 

ACOUSTIC INSTRUMENTS 

Two SIMRAD s c i e n t i f i c  echo sounders ,  38 and 120 kHz, were used 
dur ing  t h e  survey 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  a d d i t i o n  an 
Es 400 s p l i t  heam sounder was used.  

INSTRUMENT SETTINGS 

Range 

Trans .  

Banclw i t h  

P u l s l e n g t h  

TVG 

A t t e n u a t o r  

Rec. g a i n  

Transducer  

High (5000 W NOM ) High (1250 W NOM) EK/ES a d a p t e r  

20 l o g  R 

20 dB 

7 

20 l o g  R 40 l o g  R 

O Fixed 

5 

8Ox8O ceramic  o r  Ceramic S p l i t  beam 1  o0 
s p l i t  heam 

P r e s e n t a t i o n  mode: Compensated 

EK 400/38 was coupled t o  t h e  d i g i t a l  i n t e g r a t o r  QD and t o  one 
ana log  i n t e g r a t o r  QM. 

QD s e t t i n g s :  Gain 30dB, Threshold  10 t o  26 mv. 
@M s e t t i n y s :  Gain 20 dB x 10. Threshold  10.  

EK 400/120 was coupled t o  t h e  o t h e r  QM I n t e g r a t o r .  Gain 10dB x 
10. Threshold  O .  

ES 400 was connected t o  an  Epson p r i n t e r  f o r  hardcopy of t h e  s i z e  
d i s t r i h u t i o n  diagram ( h i s t o g r a m ) .  

C a l i b r a t i o n  on s t a n d a r d  copper sphere .  

Grand Canary 5.10 1986 Las Palmas 4.11 1986 
EK 400/38 + s w l i t  





ANNEX 111 Tables intercalibration experiments. 

DR F R I D T J O F  N A N S E N 3 1  I ' 8 / 8 5  

CEChF (2OOPEKATT VE S U R V E Y  1986 

Kecor-d of obscii-vat. i oris c l ~ i ' , i I i ~  s l l i .  P-.t o-.skli D i n-ercal i bi-.at i on -----.p --------v 

o f f  nor-therri  ---p- Sciiegul L J ~ I ' I  i ntt?c1r'~1t i o n  O F  bott.orci back scat-.ter i r i ~ .  

l . l r i s t  t - u i t i e n  t s c t  t i ligs : 

CORNIDE D E  SAAVEDKA: EK 400, 3 8 K H z ,  a t t e n u a t i o n  30 dB, 

QD g a i n  - 3 U d B ,  S L + V R = 1 2 9 , 8  d ~ .  

Dr< F R l b T J O F '  NANSEN:EJ; .400,38 KI-Lz, a t t .  30 d B , U D   aii il 

- l )+ .  l dB,SL+VH= 1 3 6 , G .  

1-01-115 S.4UCiF:R : Bi oson i cs  . l t0 K H z ,  t r ' a r i s n i i  t ter. - 13dB, 

r e c e i v e r  - 1 8  d n ,  P u l s e  l e n y t t i  O , G  m s ,  t r e s h o l d  120 m v ,  

bari~i w i  c l t h  3 K1-lZ, C) ClB, 0 . 2 2 4 ,  S L i - V R = - 8 1 . 3  dB 

2 . 1 7 i r c t  t r i a l ,  C c1 S a r i d  F N .  Ab't- IT0 20,  17' 0 0 ,  YOrri dept.1-1 

c h a n i l e l  85-95 111. , 3(1/15 ,0130 tirs. 

Rccc:)rc-leci i r i  order f ro111 last n i l  l e compl eted: 

C d Y : 1 1 4 5 . 1 1 0 7 , 1 5 2 0 , : 1 3 ~ 3 7 , 1 2 ~ ~ 4 , 1 C ~ 5 1 , 9 3 1 , 1 I ~ 6 L ~ . , 1 ~ 9 2 ,  

1056, 1 0 7 3 ,  1054,989,8Ij9,792. 

D r  F N: 6 1 , 7 1 , 8 9 , 9 0 . 7 5 ,  C?!., 5 8 ,  b L ? , f i Y ,  E i 4 , 5 t - ( ,  5 7 . 5 2  . 

3 Pour  vessel trial : Al3t 15"40,16" 4 5 .  40 iri deptkl, channel  

30- -50 111. 3 0 / 8  1.500 h r s .  

Rrcorded ill order.  f roni l a s t  m i  l e conipl e t e d :  

L . . U .  (X1/10(3) 10.i_i27,10. 0 3 . r C  , 9 .4 \ -35 ,CI .  1 ~ 1 , 9 . L 3 / + , ~ . 2 1 3 , 8 . 5 5 1 .  

8 .774 ,8 .793 ,8 .138 ,7 .81~~,7 .971 ,8 .043 .  

C c1 S :  793,772.84.0,7iFj. 762 ,793 ,675 ,635 ,637 ,603 ,631 ,590 ,  

578 ,059 ,617 ,644 ,571 .  

NDTAGO: 533YO,550.1(3. 60440,5LchOO, 54IS0,4914C), 1+6830,46210, 

4 2 2 7 0 J 4 S 7 3 0 . 4 1 7 5 0 , 4 2 1 9 C J , 4 ~ .  

D r  FN: 50 .  O, 51.5,60.2,53.7,5:1. E., .'+T. 5,45.2,!+3.3,40.8, 

4 1 . 7 ,  4 2 . 2 ,  4 2 . 7 ,  4 4 . 2 ,  41.6 ,  4 1 . 6  . 



DR FRIDTJOF NANSEN 3 / 9 / 8 6  . 

CECAF COOPERATI V E  SURVEY 1986 

Recoi-d of  obsc?z'v:-1t i 01is f.rorn DLFR I D T J O F  NANSEN d u r  i nq 

s h i p  t o  s h i p  c a l i b r a t i o n  wi t ,h  L O U I S  S A U G E H  on f i s h  laycrs 

2nd - 3 r d  August 1986 .  I 
I 

I n s t r u i n e i ~ t s  :EI< 400 38 kI-fz, QD i n t e g r a t u r ;  auxi  l i a r y  

i n s t r u r n e n t s  EK 400 120 kHz, QM i n t e y r a t o r s ,  E S  400 38 ( s p l i t  

beairi soui idei . )  w i t k i  c o l o r  p r i n t e r .  

i 
I n t e g r a t i o n  over whole  depth column wi t l l  wr i  t e - o u t  e a c h  l 
n a u t i c a l  m i  l e .  L l i i i t s :  l / lOx  n j 2  /r1tri2. 

T o t a l  v a l u e s  a l  l s c a t e d  on f i s h / p l a n k l o r i  i n  a c c o r d a n c e  

w i t h  i n f o r i n a t i o n  from ES k00 12UkHz -QM s y s t e m  w i t h  1 
t hresli l lo l  d anri T'S ubserva t i oris f roni ES 400. l 

I s t r-uri 2nd run  

L S »r FN 

3 r d  r u n  

L S 

D r  F N  L S  D r ,  Fri 

l o g  f i s h  ylkt l o g  f i s h  p l k t  l o g  f i s h  p l k t  

615 25 222 03 1 25 129 646 3 1 35 



ANNEX IV Abbreviated list of fishing stations. 

TIHE STI? GEFiR -)EVJji.l)- --Pj$jUjfii- CA'ICH (D! IJEIGTH (1161 
DATE STBET Ho. TYPE EOTTUN G E A R  LATIT, LONGIT. TOTAL PR HK DONINANT SPECIES PR HR % 

1B,Ci8 1120 1 5T I 3 5  13C; H10 28' K0!6 46' 430,s EiL1,U Antigonia capros 519,61! b0,3 
Traihurus t r e i a e  57,b0 b,b 
Caurida b r a s i l i e n s i s  45,bO 5,2 
Ari omma bondi 3b,00 4, l  

l8 ,08  l t 3 5  2 P i  42 20 N10 03' WOlb 10' ,O ,O NO CRTCH ,o0 10 

!EL06 2027 3 BT 4 i  $1 t107 42' W015 4s' 3000,O 6000,O B a l i s t e s  capr i scus  4934,80 82,2 
Decapterus rhonchus 400, 60 b, 6 
Lagocephalus l a e v i g a t u s  2a8,40 4 , ~  
Poratumus s a l  t a t r i x  80,20 1,3 

19.8ti 0620 4 B i  25 25 H06 !2' N014 10' 94,6 147,2 Trachinocephalus myops 
Lagocephalus l aev iga tus  
Dactylopterus v o l i t a n s  
E a l i s t e s  capri  jcus 

19.08 0958 5 b i  27 22 N08 0 5 ' W 0 1 4 0 3 '  4?3,3 846,6 b a l i s t e s  capr i scus  
Lagocephalus l a e v i g a t u s  
Trachinocephalus myops 
Dactylopterus v o l i t a n s  

1 9 . N  1141 6 BT L3 23 N07 59' U013 57' 74,a 147,6 B a l i s t e s  capr i scus  92,00 b1,4 
Trarhinocephaliis myops 20,bO 13,7 
Sparus c a e r u l e o s t i c t u s  7,40 4,9 
Diodon hys t r ix  5,40 3,6 

19.05 1330 7 BT ?D 70 N07 47' W013 56' 192,b 385,2 Saurida b r a s i l i r n s i s  
Pagel l u s  b e l l o t t i i  
Dentex angol ensi 5 

Sepia o f f i t i n a l i s  h ie r redda  

19.08 1550 8 BT !7 17 NO7 46' M013 38' 149,b ?79,2 E a l i ~ t e s  capr i scus  
Caianx s m e g a l l u s  
Dactylopterus v u l i t a n s  
L r ~ i c e p h j l u s  l aev iga tus  

19.08 1818 9 bT 77 77 N07 37' W013 47' 1V7,7 i 1 5 ! 8  Dentex angolensis  
Squatina ocu la ta  
Lep ido t r ig la  ca ro lae  
Srpia  sp 

20.08 0220 10 YT 10 Xi N98 03' W014 05' 3000,O 1500,O B a l i s t e s  capr i scus  
Chloruscofibrus chrysurus 
B e c a p t ~ r u s  rhonchus 
Lagocephalus l a r v i g a t u s  

20.05 OS52 li YT 33 J3 NO8 13 'W01343 '  199,Z 377,L B a l i s t e j c a p r i s i u s  
Cparus caeru1eu;tictus 
Sard ine l l a  a u r i t a  
Pziapterus rhanchus 



TIHE STW GEAR -EUillLMl- --~03T_~Q1-- CATCH (KG) WEIGTH (KG) -------------- 
DATE START No. TYPE BOTTOM GEAR LATIT. L O l G I T .  TOTAL PR HR DOHINANT SPECIES PR HR % 

20.03 OYOU 12 BT 24 24 N08 10' U013 37' 259,J 538,8 Balistes capriscus 307,80 57,l 
Sepia sp b3,00 11,b 

l 
Cphyraenn guachancho b3,OO 11,6 
Sparus caeru!eostictus 50,40 9,3 l 

20.08 1035 13 BT 15 15 NO8 65' W013 41' 166,9 333,8 Sepia sp 
Balistes capriscus 
Sel Ene dorsal i 5 
Scomberomorus tri tor 

20.08 1507 14 BT 23 73 N08 33' k1013 38' 132,7 265,4 Balirtes capriscus 
Sparus caeruleostictus 
Pagellus bellottii 
CEFI IDAE 

28.08 l452 15 BT 37 27 NOE 25' W013 46' 55,7 111,4 Sparus caeruleostictus 34,W 30,0 
Ba! istes capriscus i l l b o  10,4 
Aluterus punctatus 11,CiO 9,8 

i 
fistularia petioba 8,00 7,1 l 

20.08 1815 16 FT 51 31 N08 54' W013 57' ?4,9 97,b Decapterus rhonchur 
Sparus caeruleostictus 
Balistes capriscus 
Fagellus bellottii 

20.06 1915 17 ET 21 21 NOR 43' W013 45' 597,9 1195,B Balistes capriscus 
Sphyraena guachancho 
Psettodes belcheri 
Sphyraena sphyraena 

20.08 2212 18 ET 21 31 HOa 32' kl014 00'  b2,E 125,b Sparus caeruleostictus 
Trachinocephalus myeps 
Lagocephalus l aevigatu; 
Sipia ;p 

21.08 0302 19 FT 17 1 M08 07' W013 40' 67,s 1 3 , 0  Brachydeuterus,auritus 
Sardinel l a maderensis 
Sphyraeoa sphyraena 

21.08 0645 ?O BT 42 42 N08 23' M014 14 '  310,? 520,4 Dactyl~pterus voli  tans 
Fri acanthu; arenatus 
Pagellus bellottii 
Balistes capriscus 

21,08 0032 21 ET 43 43 NO6 33' W014 16' 226,l 456,2 Pagellus bellottii 
Dactylupterus volitans 
Nustelus mustelus 





TIME %T# GEAR -WF-(~)- __FIT~@j_- CATCH (/!.G) -------------- WEIGTH (#Gl 
DATE STBRT No. TYPE EOTTOii GEAR LATIT. LONGIT. TOTAL PR HR DOMINANT SPECIES PR HR % 

12.08 1552 33 BT 16 l6 N09 48' W014 18' 25,$ 51,8 Sphyraena guachancho 9,40 18,l 
Sepia sp 9,40 18,l  
Ephippion guttifer 7,00 13,s 
Caranx crysos 5,bO 10,0 

22.08 1751 34 8T 25 25 H07 43' U014 33' 179,3 358,6 Chloroscowbrus chrysurus 194,20 54,l  
Rachycentrom canadum %,O0 15,b 
Sparus caeruleostictus 21,OO :,b 
Balistes capriscus 16,bO 4,b 

22.08 1925 35 BT 21 21 N09 51' N014 38' 185,8 371,h brachydeuterus auritus 1B8,OO 49,4 
Sphyrazna sphyrzena 4?,QO !;,l 
Sepia sp :o,:o l.,: 
Chlorosco~mbrur chry suru: 37,03 1Q,1 

23.88 0900 37 @T 175 155 b109 15' W015 39' 169,l 77E,2 Antigenia capros 252 , ;0  56,E 
brionna bokdi 30!40 ?,O 
Cphoeroi des spengl :r i 27,20 7 !  l 
S211ridir b r a s j l i ~ n s i ~  3 ! , 5  

23,ce 1147 ;p T'i ;i I'(' ti0.T 7 ' '  ' C ,  5 "'i 'I' ' ... tI.1.- L,.' Sil! :  8 i i j i ~ t ? s  : I P T ~ S C L ! S  49,7Cl y,?,? 

?"?c; 4 ;  60 i.d' l , d  
r ;  " Y  y ? !  g : < c  p!; ' -  . . - .  & t  , , t  k : ,  :?<!L Brlijtcs capriscus 74,40 55,4 

I l ec t i s  alexandrinu; 40,bO 38,2 
Carchzrinus sp 5,60 4,l  
Scomheromorus t r i  tor 4,bO 3,4 

>J,(;, V ' . '   LI!^!: ' 2  21 21 N10 00' N014 47' 11,O 22,0 Cepia sp 
Echeneir naucrates 
Paiaefion sp. 
Falistes caprisrus 

24.08 O850 43 BT 2J 23 N10 10' W0!5 01' 2,7 5,4 S ~ p i a  sp 5,OO 92,s  
Calappa rubroguttata ,?O 3 ,7  
Xyrichthys sp. , l 0  1 ,8  



TRE STI4 GEAR -MNH-LUi- --fo'LIlfii- CATCE ( K G 1  IEIGTH ( K E )  
BATE START NI. TYPE BOTTOM GEAR LATIT. LOfiGIT. TOTAL Pfi HR QOMINAMT SPECIES P R H R  % 

14.08 1023 C4 Bi I6 15 N10 06' W015 09"5,8 31,6 Scoaberomorus t r i to r  16,80 53,1 
Sepia sp 6,00 ?5,3 
Echeneis naucrates 3,00 9,4 
Bali ste5 capriscus 1,00 3,1 

21.09 1250 45 ET 21 21 Id10 09' U015 22' 10h9,1 2138,2 Chloroscombrus chrysurus 1075,20 50,2 
Galeoi des decadactylus 266,hO 12,4 
Pseudotoli thus senegalensis 232,60 10,8 
Brachydeuterus auri tus 208,OO 9,7 

24.08 1436 46 BT 2B 28 N09 58' H015 26' 291,l 436,b Chloroscosbrus chrysurus 316,SU 72,4 
B a l i s t ~ s  capriscus 44,25 10,l 
Octopus sp. 31,50 7,2 
Caranx crysos 18,75 4,2 

24.08 1625 47 FiT 38 3E N09 51' N015 34' 119,7 173,s Alectis alexandrinus 97,50 S6,l 
Eal i s t es  capriscus 58,35 33,h 
Sepia sp 10,05 5,7 
Octopus sp. 3,OO 1,7 

24.09 1835 48 ET 40 40 N09 40' W015 43' 2500,0 5000,0 Balistes capriscus 4144,20 8?,8 
Pagellus bel lot t i i  215,bO 4,3 
Decapterus rhonchus 181,80 3,6 
Poaadasys rogrri 155,OO 3,1 

24.08 2026 49 ET 70 70 N09 29' Il015 52' iBl,d 363,b Trachinus draco 223,20 61,3 
Trachinus pel legrini 36,00 9,9 
Lepidotri gla carolae 25,20 h, 9 
Sepia sp 20,1O 5 , b  

25.08 0635 50 BT 24 24 N10 05' W015 43' C5,2 1?0,4 Balistes capriscus 
Sepia sp 
Scomberomorus t r i  tor 

I Zanobatus shoenleinii 

75.00 0907 51 bT 32 32 N10 21' li115 37' 176,E 353,6 Hemicaranx bicalor 
Bali stes capriscus 
Sco~mberomorus t r i t o r  
Sepia sp 

l 
25.08 liby 52 BT 23 23 N10 19' It015 28' 115,? 230,4 Rhinohatus ce~~icu lus  

Eucinostoisus mel anopterus 
Sphyraena guachancho 
Carans senegallus 

25.08 125? 53 PT 30 30 N10 ?B' U015 31' 92,b  185,2 Galeoides decadactylus 
Scomberomorus t r i  tor 
Caran: senegallus 

i Al ecti s alexandrinus 



TIEE S i l  GEAR -iWWg-iIl- --P~$EiQi4-- CATCH (KG) -------------- PIEIGTH (KG)  
DATE ST6RT No. TYPE EOTTOR GEAR LATIT, LOMGIT. TOTAL PR HR DOHItiANT SPECJES PR HR % 
___________________-------------------------~---------------------------------~------------------~------------- 

25.03 1430 54 5T 20 20 Ml0 28' H015 JO' 20, h 41,2 5coøberoøorus t r i to r  
Ceoia so 

0 m 

Caranr senegal l us 
Dasyatis eargarita 

25.08 1545 55 ET 20 20 N10 33' W015 40' bB,4 136,B Lethrinus atlanticus 53,60 39, l  
Sparus cacruleostictus 22,80 Ib,b 
Cepia sp 1B12O 13,3 
Pomadasys incisus 14,60 10,b 

25-04 1707 5b ET 21 21 N10 35' W015 44' 94,0 284,4 Dr~pane africana 55,20 19,4 
Lethrinus atlanticus 25,?0 8,8 
Ccomberomorus t r i  tor 24,30 8,s 
Psettodes belcheri 19,50 6,8 

25.08 1B46 J7 ET 25 25 N10 33' W015 53' Ib5,4 330,8 Galeoides decadactylus 154,hO 58,0 
Scomberomorus t r i  tor 30,00 9,0 
5epia sp 15,60 4,7 
Eucinostomus rselanopterus 14,60 4,4 

25.08 2043 58 ET 29 29 N10 2!' W014 02' 96,2 192,4 Balistes capriscus 161,hO 83,5 
Epinephelus aeneus 6,20 3 , 2  
Torpedo torpedo 5,20 2,7 
Lut janus qoreensis 4,00 2,0 

26.05 0030 59 PT 54 20 N10 00' 1016 19' 62,4 124,B Ealistes capriscus 124,00 100,O 

26.08 0BOi b0 E l  200 200 N10 03' M015 43' 246,a 473,b Ariowøa bondi 
Chlorophthalmus at1 anticus 
Dentex angolensis 
Squatina oculata 

26,08 1012 b l  b i  73 73 ti10 14' W016 32' 209,0 418,O Pagellus bel lot t i i  
Cphoeroides cut aneus 
Priacanthus arenatus 
Raja miraletus 

26.08 1210 h? BT 41 41 N10 24' U0lb 25' 095,3 1770,6 Balistes capriscus 
Sepia sp 

2b.08 1427 h3 PT 28 28 N10 33' W0lb 15' 584,b 876,9 Balistes capriscus 
Selene dorsalis 
Trichiurus lepturus 
Pseudupeneus prayensis 

26.08 1005 44 BT 14 4 4  t410 30' WOlb 2?' ?00,8 %l ,h  balistes capr i sc~s  
Ijusteluj nustelus 
Pagellus bel lot t i i  
Pseudupeneus prayensi 5 



T I E  STH GEAR -!EEIj_jO1- --EOC'~J~fl-- CRTCH ( K G 1  #EIGTH (KG) 
DATE START No, TYPE BOTTUM GEAR LATIT. LONGIT. TOTAL PR HR DOMINANT SPECIE5 PR HFi % 

26.08 1735 63 BT 53 53 N10 32' N016 37' 4300,O 9000,0 itecapterus rhonchus 4647,40 51,6 
Dactylopterus volitans 3646, 60 40,s 
Bal i s t es  capriscus 422,40 4,b 
Pagellus be l lo t t i i  111,20 1,2 

26.08 1945 66 BT 19 49 N10 34' W016 35' 581,9 ll63,6 Pagellus be l lo t t i i  
Balistes capriscus 
D~capterus rhoncnus 
Bactylopterus volitans 

27.08 0625 67 BT 59 59 N10 46' U016 46' 413,b 827,2 Epinephelus aeneus 
Cepia sp 
Chelidonichthys lastoviza 
Pagellus bel l o t t i i  

27.00 0818 b8 BT 25 25 N10 54' W016 39' 2000,0 4000,0 Chlorosco~brus chrysurus 
Bal i s t es  capriscus 
Selene dorsalis 
Brachydeuterus auri tus 

25,08 1002 65 BT 50 50 N15 07' W017 02' 803,b 1607,2 Brachydeuterus auritus 
Carcharinus sp 
Galeoides decadact ylus 
Selene dorsalis 

25.0E 1233 70 ET 55 55 1/15 12' W017 CIO' 55,6 191,2 Brachydeuterus auritus 
Pagellus bel lot t i i  
Mustelus m~s te lu j  
Trichi~trus iepturus 

29.00 1556 71 PT 38 30 N15 16' W016 56' lk'b,5 373,O Carcharinus sp 
Alectis alexandrinus 
Sphyrna lewini 

29,00 1745 72 PT 25 10 t415 17' WUlb 53' J,9 14,7 Trachinotus ovatu~ 
Brachydeuterus auri tus 
Poinadasy s peroteti 
Chloroscombrus chrysurus 

29,08 1045 73 PT 24 10 H15 16' W016 54' 9,; 27,9 Sphyrzena guachancho 
Pomadasys peroteti 
Sard in~l l  a maderensis 
Chloroscombrus chrysurus 

30.i18 0800 74 ET b0 b0 l415 34' WOlb 52' 322,0 645,6 Brachydeuterus auritus 
Trachurus trecae 
Pagellus bel lot t i i  
klectis al exandrinus 

3,60 24,4 
3, bi) 24,4 
2,711 16,s 
2,111 14,2 



TIHE STW GEAR -mH(Qi!- --POjj~~-- CITCH (#Gi NEIGTH ( K G )  
DATE START Ho. TYPE FOTTOM GEAR LATIT. LOIIGIT. TOTAL FR HR DOMINANT SPECIEC PR HR % 

30.08 1056 75 BT 79 79 N15 39' H016 55' 427,7 855,4 Trachurus t r e c a e  blb,00 72,0 
Cardinel la  a u r i t a  74,20 8,6 
Dentex oaroccanus bl,bO 7,2 
Dentex angolensi s 35,OO 4,G 

31.08 0230 76 FT 90 40 N15 50' WOlb 55' ,O ,O NO CATCH ,o0 ,o 

31,06 Q740 77 ET 100 100 N15 45' W016 57' 1750,0 3500,O Trachurus t r e c a e  3147,00 89,9 
Sardinel  l a  a u r i t a  117,60 3,3 
Dentex angol ens  i s  B1,80 2,3 
Dentex maroccanus 56,20 1,6 

31.08 1300 76 FT 32 32 N15 39' 1016 45' 226,s 452,b Prachydeuterus a u r i t u s  lb7,20 36,9 
Sphyraena quachancho bJ,%O 14,l 
Carcharinus sp f8,40 12,9 
Selene d o r s a l i  s 55,BO 12,5 

31,08 1528 79 PT 20 5 M15 25' W016 50' 114,l 114,l Sphyraena guachancho 
Trachinotus ovotus 
Pomadasys p e r o t e t i  
Chlorosconbrus chrysurus 

31.08 1731 80BT 24 24 N1517'WOlb53' 644,h &44,6 S a r d i n e l l a a u r i t a  
Chloroscombrus chrysurus 
Sphyraena quachancho 
Pomadasys p e r o t e t i  

01.09 0837 61 ET 31 3! N14 02' U017 06' 234,8 489,6 Chloroscombrus chrysurus 
Pseudup~neus p rayens i s  
Octopus Ep. 
Friacanthus a rena tus  

01.09 1206 82 B T  29 27 N13 55' W017 07' 292,2 504,4 Selene d o r s a l i s  
Octopus vulgari  s 
A l e c t i s  a lexandrinus 
Chloroscombrus chrysurus 

01.09 1420 83 BT 20 28 N13 54' W017 05' 162,5 325,0 Chlorosrombrus chrysurus 
Octopus vulgari  s 
Decdpterus rhonchus 
Selene d o r s a l i s  

01.09 2055 84 PT 29 15 NI3 53' U017 06' 5000,O b000,0 Chloroscofibrus chrysurus 
Sardinel  l a  maderensi 5 

01.09 2355 65 PT 28 5 N13 55' W017 Ob' 3500,O 7000,0 Chlorosco~brus  chrysurus 5973,40 85,3 
S a r d i n ~ l  l a  maderensis 497,80 7,l 
Sard ine l l a  a u r i t a  217,80 3,1 
Decapterus rhonchui 124,40 1,7 



TIME STN GEAR -EP~~-(Ml~ --PQS!~LQN-- CATCH (KG) WEIGTH (KG) 
DATE START Ho. TYPE BDTTOH BEAfi LATIT. LONGIT. TOTAL FR HR DOMINANT SPECIES PR HR % 

02.99 1025 66 ET b6 hb N11 02' W017 22' 817,6 lb35,2 Pagellus be l l a t t i i  952,20 56,2 
Dent~x barnarcii 133,OO 8 $ 1  
Priacanthus arenatus 106,211 6, 4 
Spondyl iosoma cantharus 102,6O 6,2 

02.09 1825 87 PT 24 15 N13 53' U017 01' 427,9 B55,8 Chloroscombrus chrysurus 798,40 93,2 
Scombero~~orus t r i t o r  18,110 2,1 
Sphyraena guachancho 17,60 2 ,0  
Sphyrna lewini 8,60 1,O 

03.09 0836 B8 BT 17 17 N13 32' WOlh 55' 161b,5 3233,0 Brachydeuterus auritus 1123,811 34,7 
Brachydeuterus auri tus 6J6,40 25,B 
Carcharinus :p 507,40 12,6 
G3leoid~s decadactylus 375,20 11,b 

03,09 1515 89 ET 14 14 N13 22' W017 00' 14,7 39,7 Sepia sp 

j Cardineila eaderensis 
Sardinella aurita 
Scumberomorus t r i t a r  

I 03.07 lb3h 90 BT 11 l i  H13 18' 1016 56' 2000,O 5440,O Galeoides decadactylus 
brachydeut erus auri tus 
Chl oroscombrus chrysurus 
Eucinostosus selanopterus 

03107 1826 91 BT 14 14 N13 12' W017 00' 105,2 210,4 Decapterus rhonchus b7,60 32 , l  
Brachydeuterus auri tu5 37,bo 1B,B 
Caranx senegall us 25,20 11,9 
Sardinel la  maderensis 22,W 10,b 

i 04.07 U050 92 BT 9 Y N12 55' W016 56' 11,2 134,4 Rrachydeut~rus auritus 35, b0 29,4 
Galeoides decadactylus 36,110 16,7  

l I 
Chloroscoabrus chryrurus 10,011 1 3 , s  
Brachydeuterus aur i  tus 14,4I1 10,7 

l 

I 04,09 0631 93 BT 19 19 N12 42' IN17 13' 1500,U 3000,0 Galeoides decadactylus 
Brachydeuterus auri t u s  
Euci nosto~nus nelanopterui 

I Carch~rinus sp 

l 
01,09 0940 94 FT 71 14 Nl? 32' U017 18' 22 , l  44,2 Cardinella gaderensis 

I Sromberomorus t r i  tor 
Sphyraena guachancho 
Al ect is  alexandrinus 

1 -  

1- 04,07 1526 95 DT 21 21 N12 22' W017 12' 1500,O 3000,0 Brachydeuterus auritus 
Chloroacombrus chrysurus 
Gzleoides decadactylui 
Cphyrarna quachancho 

04,68 2140 56 PT 35 20 t412 55' Y017 19' 20CiQ,O 41100,0 Chloroficombrus chrysurus 1575,40 49,3 
Decapierus rhonchus 1385,40 34,b 
Cdrdinell a naderensis 429,00 10,7 

- - -. - Selene doisalis 129,hO 3.2 



TINE STI4 GEGR -&PjHj&- --fUC_i'jfl-- -----------d- CATCH (KG) WEIGTH [ K G )  
DATE START No. TYPE BOTTOM GEAR LATlT. LONGIT. TOTAL PR HR DOMINANT SPECIES PR HR X 

07.09 0938 97 BT b8 b8 N10 37' W016 43' 155,s 311,0 Pagellus b e l l o t t i i  86,80 27,9 
Scomber japonicus b0,80 19,5 
Sphoeroides cutaneus 46,OO 14,7 
Decapterus rhonchus 2b,OO 8 , 3  

07.09 1200 98 BT 33 33 H10 49' WOlb 37' 1421,O 5001,9 Balietes  capriscus 3970,5b 79,3 
Dactylopterus vo l i t ans  760,32 15,2 
Ch\or~scombrus chrysurus 133,76 2,b 
Priacanthus arenatus b3,3b 1,2 

0i.09 1353 99 BT 50 50 1410 49' U016 44' 1000, b 2001,2 Dactylopterus vo l i t ans  
Dec apter us rhonchus 
Sepia sp 
Pagellus b e l l ~ t t i i  

07.09 1523 100 BT 83 83 NI0 45' U016 49' 50,9 101,B Dentex congoensis 
Mustelus mustelus 
Sepia sp 
F i s tu la r i a  p e t i ~ b a  

07.09 l647 101 PT 125 125 1110 42' WOlb 53' 303,7 b07,4 Rntigonia capros 
Sphoeroides cutaneus 
Mustelus mustelus 
Denten congoensi s 

08.09 0803 102 BT 82 82 N11 05' U017 08' 4,0 8,0 Fis tu la r ia  petimba 

08.09 G857 103 BT 73 73 MI1 04' W017 06' 17,7 81,s Sepia sp 
Sparus cae ru leos t i c tus  
F i s tu la r i a  petimba 
Pagellus b e l l o t t i i  

08.09 1035 104 BT 37 37 N11 10' W017 04' 4b3,O ?2b,0 Dactylopterus vo l i t ans  
Bal i s t e s  capriscus 
Sepia sp 

08.09 1140 105 PT 35 12 N11 08' M017 03' ,O ,O N O  CATCH 

08.09 13Ob 106 BT 25 25 fl11 12' U017 00'12000,O ?40O0,0 Balis tes  capriscus 
Decapterus rhonchus 
Dactylopterus vo l i t ans  

08.09 1510 107 BT 38 38 N11 12' W017 03' 485,l 970,2 Dactylopterus vo l i t ans  
Pai i s t e s  capriscus 
Priacanthus arenatus 
Decapterus rhonchus 

402,20 bb,? 
38,40 b,3 
33,OO 5,4 
29,80 4,9 



TIKE ST# GEAR -OEJ'IH-!lj- --foCjJJi~- CATCH (KG) - - - - - - - - - - - - -e WEIGTH (K61 
DATE START ND. TYPE DOTSDM GEAR LATIT. LUNGIT. TOTHL PR HR DOMINANT SPECIES PR Hfi X 

08.09 IL50 108 BT 59 59 N11 12' 14017 lo' 19,1 38,8 F i s t u l a r i a  pe t imba  19,00 48,9 
Scomber j a p o n i c u s  5,80 14,9 
D a c t y l o p t e r u s  v o l i t a n s  3,80 9,7 
Octopus v u l g a r i s  3,00 7,7 

08.09 2133 109 PT 37 20 N 1 1  12' W017 07' 5000,O 10000,0 B a l i s t e s  c a p r i s c u s  
D a c t y l o p t e r u s  v o l i  t a n 5  

07.09 0635 110 8T 53 53 N11 37' W017 11' 75,b 151,2 B r a c h y d e u t e r u s  a u r i t u s  
S a u r i d a  b r a s i l  i e n s i s  
GOBIIDAE 
P a r a p e n a e o p s i s  a t l a n t i c a  

09.09 0816 1 1 1  B7 29 29 N11 38' U017 03' 230,7 461,4 SHHPS00 ??? 281,bO b1,0 
PENAEIDAE 
T r i c h i u r u s  l e p t u r u s  
Cynoponticus f erox 

09.09 0918 112 PT 21 1 Hl1 38' W017 03' 367,E 735,b Elops s e n e g a l e n s i s  
S t romateus  f i  a t 0 1  a 
T r a c h i n o t u c  t e r a i a  
Heoicaranx bi  c o l o r  

09.09 l105 113 RT 15 15 N11 39' Y016 59' 324,O 6413~0 G a l e o i d e s  d e c a d a c t y l u s  
P t e r o s c i o n  p e l i  
P s e u d o t o l i  t h u s  t y p u s  
T r i c h i u r u s  l e p t u r u s  

09.00 1230 114 BT L2 12 NI1 44' W016 45' 190,5 381,O P s e u d o t o l i t h u s  e l o n g a t u s  
S h r i  nps  smal l 
Pomadasys p e r o t e t i  
P s e u d o t o l i  t h u s  t y p u s  

09.09 1355 115 BT 12 12 f l l l  42' W016 38' 195,7 391,4 C H R I H P S 
T r i c h i u r u s  l e p t u r u s  
Brachydeuterus  a u r i t u s  
Pent anemus q u i n q u a r i u s  

07.09 1520 116 B1 12 12 N11 Il '  U016 29' lib,4 232,B I l i s h a  a f r i c a n a  
Drachydeuterus  aur  i t u s  
T r i c h i u r u s  l e p t u r u s  
P s e u d o t o l i t h u s  e l o n g a t u s  
Shr i  mps smal l 

09.09 1732 117 BT 20 20 N11 39' W016 13' 45,s 90,b P s e u d o t o l i t h u s  e l o n g a t u s  
Shr i  mps s n a l l  
f i r i u s  5p 
Galeo idec  d e c a d a c t  y l u s  

07.09 1035 118 BT 18 18 N11 44' U016 15' 92,9 185,B P ; e u d o t o l i t h u s  e l o n g a t u s  llb,80 62,8 
Brachydeuterus  a u r i t u s  16,bQ 8,9 
Shr i a p s  s n a l  l 12, b17 
Pentanemus q u i n q u a r i u s  8,Oli 4,3 



T It?E STN G'ERF: -DJ~ITH-jH- --fQ~j~JjN-- ---------e--- CATCH (PGi IEIGTH (KEi  
DATE START tiu. TYPE BOTTOH GEAR LATIT. LDNGIT. TOTAL PH HR DUHINAWT SPECIES PR HR % 

10.09 1003 119 BT l ?  13 ti13 l?' MO16 58' 58,9 117,E Sardinella saderensis 59,80 50,7 
Scombcromorus t r i  tor 41,00 34,8 
Cardinella aurita 14,00 11,8 
Chlororconbrus chrysurus 2,00 I lt 

10.09 1134 120 ET 8 B N13 15' NO16 52' 917,: 1834,2 Chloroscoobrus chrysurus 802,60 43,7 
Hinoptera sp. 174,20 3,4 
Galeoides decadaetylus 147140 8,0 
Ilisha africana 112,OO 6,1 

10.09 1240 l21 ET 13 13 N13 21' U01l db' 5750,0 11500,O Brachvdeuterus auri tu5 bI24,bO LO1? 
Chloroscombrus chrysurus 2296,40 19,9 
Galeoides decadactylus 906,40 7,O 
Sardinel l a maderensi s 508,40 4 , 4  

10,09 1345 127 bT 10 10 N13 24' N016 55' 33,:  hB6,b Sardinrlla maderensis 
Scaaberom~ru5 t r i  tor 
Chloroscofibrus chrysurus 
il isha africana 

10.09 1446 123 bT 7 7 N13 27' 11016 50' 189,7 379,4 Chlorosconbrus chrysurus 
Ilisha africana 
Pteroscian peli 
Gal coi des decadact y l  us 

10,09 1549 124 ET 8 8 N13 33' W016 51' 259,1 514,? Hemicaranx bicolor 
Poradasys peroteti 
Chloroscombrus chrysurus 
fialeoides decadactylus 

10.09 1705 125 BT 15 15 N13 34' NO16 57' 115,l 230,: brachydeuterus auritus 
Rhinobatus rhi nobatus 
Uasyatis nargari t a  
S e p i a  sp 

10,OJ 1010 126 ET l? 12 K13 24' WOlb 55' d21 ,? S43,8 Braihydeuterus auritu! 
Carcharinu5 sp 
ilisha africana 
Chl oro;co~bruj chrysurus 

10.39 1918 127 bT 13 18 N13 26' U017 00' B7,O 174,O Brachydeuterus auritus 
Scosberomorus t r i  tor 
Trichiurus lepturus 
Sphvraena guschancho 

10.09 2034 128 BT i8 1S N13 l?' !li117 O ! '  27?,5 557,0 Cardiffella aur i ta  
Eucinostonus melanopterus 
Cparus caeruleostictus 
Erachvd2uterus auri tus 



TIME STI1 GEAR -illJ+-~Nl- --~QSLHlii- ----------e-- CATCH (KG) -------------- WEIGTH (KG) 
DATE START klo. TiJPi 6OTTOH GEAR LATIT. LONGIT. TOTAL PR HR DOMINANT SPECIES PR HR X 

10.09 2140 127 ET 22 22 N13 13' W017 05' 123,3 246,b Pseudupeneus prayensis 
Mi 5Cel l aneous f i shes 
Pagellus bellottii 
Sparus caeruleostictus 

11.05' 0637 130 BT 26 26 N13 17' U017 06' 330,5 641,O Pagellus bellottii 
Sparus caeruleostictus 
Priacanthus arenatus 
Lut janus yoreensis 

11.0? UP15 131 BT J3 33 b113 23' W017 07' 6?,4 124,fi Dactyiopterus volitans 
Octogus sp. 
Lagocephal us laevigatue 
Scracium micrurum 

l l . O ?  0921 132 BT 27 27 N13 25' W017 0 4 V 4 , 0  U,O Sconberomorus tritor 
Sel ene dorsal i 5 
Dactylopterus voli tans 
Ettienei s riaucrates 

11,09 1126 133 61 l 8  18 N13 30' U017 02' 80,0 160,O Brachydeuterus auritus 
Alectis alexandr inus 
Scomberooorus tri tur 
Decauterus rhonchus 

11.09 1250 134 BT 33 33 H13 33' b1017 67' 45,B 91,h Octopus sp, 
Selene dorsalis 
Priacanthus arenatus 
Dactylopterus volitans 

11,oV l410  135 Ei 45 4 6  N13 28' U017 14 '  205,l  410 ,2  Pagellus bellottii 
Priacanthus arenatus 
Pomadasyc inci su. 
Sphyraena sphyraena 

11.09 lb19 136 ET 37 37 NI: 15' U017 13' 4Q,7  alS4 Priacanthus arenatus 
6epia sp 
Pagellus bellotti i 
Sparus caeruleostictus 

11,09 16!4 137 ET 50 50 N13 10' U017 20' 163,A 327,? Fagellus bellottii 
Priacanthus arenatus 
Pseudcpeneus prayensis 
Lla: tylopterus voli tans 

11.09 1949 138DT 76 7b N13 i b ' W O l 7 2 7 '  155,B 311,6 TRIGLIDRE 
Fayellus bellottii 
COLEIDRE 
Arnoglossus sp. 

232,Oii 56,s 
?b,O0 23,4  
25,tri b,? 
1 6 , i ~ i t  3,7 



T I  HE CTH EE4R -Q[tNi(Ml- --NJLH~~~-- --.----------- CASCH (EG) WEIGTH ( K G )  
DATE STRRI Ilri. TYPE BOTTOM GEAR LATIT. LONGIT. T(ITRL Pfi HR DOMINRtI? SPECIES PR Hi.: X 

11.07 2125 139 BT SU 50 N13 17' W017 19' 121.8 365,4 P a q e l l u s  b e l l o t t i i  1?3,60 33,8 
Pseudupeneus prayensi  s 90,75 24,8 
Plectorhynchus medi t e r r a n e u s  20,70 5,b 
Raja m i r a l e t u s  16,50 4,s 

11.07 2245 140 B? 76 76 N13 23' W017 :2' 138,6 277,2 Che l idon ich thys  l a s t o v i z a  99,60 35,9 
Peguja l a s c a r i s  48,OU 17,3 
P a g e l l u s  b e l l o t t i i  19,211 b, 9 
Cepia sp 15,60 5,b 

12.09 0005 141 BT 62 62 N13 28' W017 19' 155, i  311,4 Che l idon ich thys  l a s t o v i z a  
F a g ~ l l u s  b ~ l l o t t i i  
Arnoglossus  sp. 
Trachurus t r e c a e  

12.03 0115 142 bT 77 77 N13 33' W017 23' 320,! 1?20,6 I a g e l l u s  b e l l o t t i i  
Che l idon ich thys  l a s t o v i z e  
Scorpaena sp 
U11b:ina c a n a r i e n s i s  

14.09 0145 143 BT 21 21 M18 26' WOlb 17' 98,4 196,8 Brachydeuterus  a u r i t u s  
S a r d i n e l l a  a u r i t a  
Eucinostonus  melanapterua  
Decapterus  rhonchus  

14.09 0655 144 BT 95 95 N18 20' W016 27' 176,7 353,4 Trachurus  t r e c a e  
SOLEIDAE 
Dent ex c a n a r i e n s i s  
Li t h a r u s  i i n g u a t u l a  

14.09 1055 145 B I  71 71 N18 la '  W016 24' 1432,5 2065,O Trachurus  t r e c a e  
P a g e l l u s  b e l l o t t i i  
Scoaber j apon icus  
Sep ia  sp  

14.09 1440 l 4 6  BT 58 58 N18 43' W016 25' 1232,b 2465,2 P a g e l l u s  b e l l o t t i i  
Raja  m i r a l e t u s  
Sphyraena sphyraena 
Octopus v u l g a r i s  

15.09 2210 147 PT 195 160 N20 l b '  W017 37' ,O ,O NO CATCH 

15.09 2340 148 PT 200 160 N20 18' W017 36' 96,0 387,2 T r i c h i u r u s  l e p t u r u s  
Trachurus  t r a c h u r u s  
Br aaa  b r  arna 

16.09 0210 149 PT 30 20 N20 17' W017 22' 6,2 12,4 S a r d i n e l l a  n a d e r e n s i s  
Decapterus  rhonchus  
Trachurus  t r a c h u r u s  
P a g e l l u s  b e l l o t t i i  



TINE STN GEAR -OfJj-!Mj- --@~j!&- ------------- CATCH ( K G )  WEIGTH ( K G )  
DATE STLRT No. TYPE BOTTOH GEAR LATIT. LONGIT. TOTAL YR HR DOHINANT SPECIES PR HR X 

16.09 1830 150 BT 57 57 N20 30' W017 32' 343,2 686,4 Trachurus trecae 575,OO 83,7 
Octopus vulgaris 104,OO 15,1 

16.09 2320 151 PT 34 20 N20 39' H017 11' 7,2 14,4 Sardinella maderensis 3,40 23,b 
Trachurus trecae 3,OO 20,8 
Decapter us rhonchus 3,OO 20,8 
Arius sp 2'20 15,2 
Sardinella aurita 1,bO 11,l 

17.09 0350 152 PT 97 b0 N20 41' H017 38' 8,3 24,9 Trichiurus lepturus 13,50 54,2 
Trachurus trecae 8,40 33,7 
HY CTOPHIDAE 3,OO 12,O 

24.09 1340 153 P i  105 IQ0 H29 41' WOld 17' 3,s $.b Trachurus trachurus 5,OO 7"J7 
Anthias anthias l ,b0 24,2 

25.07 Q425 154 pT 50 1 N29 00' P010 37' 1 9  38,b Cardina pilchardus 28,OO 72:5 
Sphyrna zygaena 5,00 12,9 
Scomber japoni cus 4,611 11,9 
Prionace g l  aucus 1,20 3,l 

25.09 0805 155 PT 60 15 N29 0 4 '  W010 42' ,O ,O NO CRTCH ,00 ,o  

1420 150 PT 53 15 N28 54' M010 92' !O ,O NO CATCH 

2345 157 P i  69 1 NSB 45' W011 1 4 '  l l l , 3  222,b Sardina pilchardus 
Scoøber japonicus 

O645 158 PT 57 20 N20 51' #i11 1 44 '  ,O ,O 1.10 CATCH 

0945 159 ar 55 55 1128 34' W011 45' 4 7 6 , ;  952,2 Sconber japonicus 
Trachinus sp 
Trachurus trarhurus 
Cardina pi lchardus 

1430 IbO PT 35 1 N28 2 6 V 0 1 1  29' 15$0,3 3817,? Cardina pilchardus 

Obs5 161 Pi 49 1 H28 28' N011 51' ,O ,O ND CATCH 

0830 162 BT 30 40 N26 19' W011 52' 525,3 1050, b Sconber japonicus 
Cardina pilchardus 
Conger conger 
Trachurus trachurus 

27,09 1340 lb3  BT 34 34 N28 10' W012 08' 1806,0 9600,O Sardina pilchardu~ 9946,00 93 , l  
Scoøber japonicus 375,80 3,9 
Dipl odus vulgaris 135!90 1,4 
Mer1 uccius senegal ensi s 105,liO 1,0 



TIME STN GEAR -lE_FE-(M!- - - ~ ~ C l ~ ~ ~ ~ - -  ------------- CATCH ( K G )  WEIGTH (K61 
DATE START No, TYPE BOTTOM GEAR LATIT. LOHGIT. TOTAL PR HR DOMINAtiT SPECIES PR HR % 
___---___-_______-"-------------------------~------------------------------------------------------------------ 

27,09 2155 1 6 4 ' ~ ~  54 l H28 18' W012 35' 160,7 321,4 Srosber japonicus 191;1!0$ 9 ~ , !  
Sardina pilchardus 127,110 3 9 , s  

28.09 0450 165 PT bil  10 N28 12' W012 45' i ,  24,O Ccociber japonicuc 22,OO 91,6 
Sardina p i  l chardus 2,OO 8,s 

28.09 125s i b b  PT 38 10 N28 01' U012 50' 9000,O 18000,0 Sardina pi lchardus 17520,OO 96,7 
Scomber japoni LUS ?RO,bCi 3,2 

28,07 1610 l 6 7  BT 34 34 N2B 02' U012 37' ,3 ,b Sconber japonicus ,b0 100,O 
Jardina p i  lchardus , l 0  16,b 

28.69 1940 168 BT 24 29 N28 05' kl012 21' 107,7 215,4 Soiea sp, bl  ,E0 20, b 
Merluccius senegalensis 55,20 25,b 
Trisopterus minutus 13,?0 b ,  1 
Torpedo marmorata 13,20 b!! 

28.09 2300 l b 7  PT 25 15 N28 07' 1012 69' 476,0 952,0 Sardina piichardus 764,4O E0,2 
Scomber japonicus 84,OO 8,E 
Pagellus acarne b4,40 6,7 
Trachurus trachurus 22,40 2,s  

29,09 0150 170 BT 47 47 N20 22' 1012 05' 434,9 8bA,B Trachurus trachurus 221,OO 25,4 
Fagellus acarne 210,80 24,2 
Plectorhynchus oediterraneus 87,80 10,1 
Pagellus e r y t h r i n u i  76,60 8,8 

29.69 0445 171 PT 34 10 N28 16' U011 54' 806:O 322?,0 . rardi r ia  pilchardus 3109,bU 96,4 
Scomber japonicus 114,40 3,: 

29.09 0805 172 ET 43 43 N28 23' W011 47' 795,8 1591,b Scomber japonicus 1150,00 72,2 
Sardina p i l cha rdus  232,bO I T , b  
Trachuius trachurus 16?,bO b,4 
Trachiniis sp b7,60 4,2 

29.0? 1055 173 PT 58 30 N28 26' MO11 4 1 7 4 0 5 , 0  fbBbO,O Sard ina  p i l cha rdus  

29.09 1500 174 PT 53 30 N28 31' W011 32' 995: 1 1990,2 Sardina pilchardus 

29.09 l615 175 RT 41 4 1  N28 29' U011 28' 412,l 1648,4 Sardina pilchardus 
Scomber japonicus 
Colea sp. 
Merluccius senegalensis 

29,09 1925 176 Pl 31 15 N28 30' MO11 17' 4b,S 289,2 Sardina pilchardus 
Scofiber japonicus 
Octopus vulgaris 



TIME ST# GEAR -~~fi-ii4l- --ISU_UiLElii- ---------b--- CATCH (#E) WEIGTH (KG) -------------- 
DATE START No, TYPE BOTTOH GEAR LATIT. LUNEIT, TOTAL FR HR DOMINANT SPECIES PR HR % 

29.09 2025 177 ?T 31 1 N28 30' Y011 17' 31,: 93,6 Sardina pilchardus 
Scoeber japonicus 
Scoflber scombrus 

29.09 2250 178 PT 25 1 li28 44' W011 07' 446,? 893,B Sardina pilchardus 
Diolodus bellottii 

30.09 0130 179 PT 35 1 N23 51' W011 54' 124,4 248,8 Sardina pilchardus 
Sconter japoni cus 

30.09 O345 180 PT 35 1 N28 57' W010 43' 53,2 10b,4 Sardina pilchardus 
Scoaber japonicus 

30.09 1330 181 PT 31 li1 H29 05' W010 34' 3400,il 9000,O Sardina pilchardus 
Scomber japonicus 

30.09 1845 182 BT 68 b8 W28 47' W011 11' 222,l 944,2 Trachurus trachurus 259!20 58,3 
Trisopterus minutus 53,60 12,0 
Dentex nacrophthalnus 23,20 5,2 
Fagellus acarne 20,OO 4,5 

30.09 2025 183 PT 37 l N28 12' W011 16' 65,6 13!,2 Sardina pilchardus 
Trachurus trachurus 
Ccomber japonicus 

30.09 2310 !84 FT 41 1 N28 37' W011 22' 25 , l  50,2 Sardina pilchardus 
Scomber japonicus 
Trachurus trachurus 

01.10 0125 185 PT 55 40 N28 32' W011 29Y2000,O 12000,0 Sardina pilchardus 

01.10 0340 186 PT 30 1 H28 25' WOll 29' 161,5 323,O Sardina pilchardus 

01.10 0650 187 PT 37 20 N28 20' W011 40' 1010,4 4041,b Sardina pilchardus 

01.10 1130 !B8 BT 46 46  N28 21' W011 58' 578,1 1140,2 Scomber japonicus 
Sardina pilthardu! 
Trachurus trachurus 
Trachinus sp 

01.10 1650 189 BT 51 51 H28 21' W012 15' 535,s 160b,5 Scocber japonicus 
Cardina pilchardus 
Pagel lus erythrinus 
Sparus auriga 

(11.10 19311 190 PT 10 l N28 04' 11012 1Ei' 79(l,ii 1B96,0 Sardina pilchardus 
Diplodus bellottii 
Diplodus vulgaris 
Scomber japonicus 



TIHE STDI GEAR -iXP~XP_~fi'- ,&l$!U!?l-- CATCH (KG) WEIGTH (KG) 
DATE START Mo. TYFE BOTTOH GEAR LATIT. LONGIT. TOTAL FR HR DOHllJANT SPECIES PR HR % 

02,10 0040 191 YT 49 10 NZB 05' W012 42' 52:8 105:b Sardina piichardus 88,011 83,: 

Scomber japonicus 17!b0 lb,b 

02.10 0835 192 Bl 31 31 N28 09' W012 09' 3000,O 6000,O Sardina pilchardus 5387,OO 89,7 
Scoaber japonicus 590,60 9,8 

02.10 2340 193 BT 37 37 N28 19' U011 47' 145,O 435,O Sardina pilchardus 126!00 28,9 
Lynoglossus sp 79,SO 18,2 
Pagellus acarne 78,OO 17,9 
Trachurus trachurus 48,OO 11,O 

03.10 0250 194 P T  36 10 N28 16' U011 53' b59,5 1978,5 Sardina pilchardus 
Scomber scoibrus 

03.10 1835 195 P l  33 1 N28 41' W011 12' 6b,4 132,8 Sardina pilchardus 
Scoiber japonicus 
Scomber sconbrus 
Trachurus trachurus 

03.10 2/35 196 PT 32 l N28 40' W011 13' 57,8 76,8 Sardina pilchardus 
Sardina pi lchardus 
RAJ IDRE 
Scomber japonicus 

07.11 0950 197 PT 105 27 N29 47' W010 06' 10 ,O NO CATCH 

07, 11 1137 198 PT 95 15 W29 94' W010 02' !I , l  Ccamber japanicus 

07,11 1724 199 PT 104 80 l422 38' #O10 21' 30,l 60!2 Sconber japonicus 

07.11 .ir lOO 200 PT 45 23 N29 27' Y010 14' 46,b ?3,2 Sardina pilchardus 
Scomber japoni cus 
Qirentrarchus labrax 
Pagellus acarne 

08.11 0225 201 PT 39 13 N29 15' M010 26' 225,O 612,O Sardina pilchardus 
Scoaber japonicus 

09.11 1037 202 Q1 37 37 N28 57' W010 42' 103,9 367,8 Scouber japonicus 
Trachurus trachurus 
Lepidutrigla carolae 
Sardina pi lchardus 

08.11 1605 203 PT 25 10 H28 48' W011 00' 3000,O 5610,O Sardina pilchardus 560b,26 99, I  I 
99.11 0125 204 PT 65 10 M28 44' 1011 14'  140,O 280,O Sardina pilchardus 207,20 74,O 

Scofiber japanicus 72,80 26,O 



TlllE STH GEAR -~&!,ii'!~- -,rQslfLgi_, ---------v--" CATCII IKE) - -~~b 'H- !~b ' -  
BATE START Ha, TYPE B O T I O H  GEAh LATIT. LOHGIT. TOTAL PR IIR DUHIttANT CPECIES PR HR Y, 

_"_-_---_---------------------------"--------"------------------.."--...------"--*..-"---------------------------- 

09.11 0446 205 PT 64 14 N28 40' N011 2 4 '  70,0 170,4 Cardina pilchardus 176,25 92,s 
Sco~ber  japonicus 14,14 7,4  

OT.11 0736 206 PT 75 10 N20 4 4 '  HO11 J?' 2,B 5,b Trachinus draco 
Sariiina p i  lchardus 

09.11 0910 207 b T  b6 b6 N28 42' W011 43' 14,2 42b!0 Dentex aacropkthalmus 360,OO 04,s 
Pageilus erythrinus 21,OO J,? 
Dentex gibb05us 12,Ob 2,0 
Lo1 ico vulqaris  9,OO 2,1 

09,11 0940 208 bT 57 67 N20 42' N011 42' 2506,4 5000,O Sco~ber  japonicus 15971@5 3199 
Trachuruj trachurus 14&6,b4 29,7 
Pagellus a t  arne 900,:O 1&,0 
Dentex macrophthaleuj 450,20 9 , o  

11.11 2001 209 PT 57 40 fl2b 35' #O11 51' 51,5 103,0 Dipiodus vulgaris  50,OO 48,s 
Pagellus bel l o t t i i  22,00 21,3 
Sardisa pilchardus 15,OO 14,s 
D ~ s y a t i s  sp. 5,bY 5,4 

12.11 0025 210 PT 44 10 N28 25' W011 10' 245,0 490,O Sardina pilchardus 485,lO 9?,0 
Cconber japonicus 4,9b 1 ,0  

12 , l l  1205 211 BT 100 100 N28 38' U012 05' 40,3 413,9 Scorber japonicus 385,65 93 , l  
Trachurus trachurus 12,85 3 , l  
Pagellus acarne 11,99 2,E 

12.11 1505 212 P I  38 20 N27 19' W011 18' 313,0 626,0 Cardina pilchardus 
Scoaber japonicus 
Trachurus trachurus 
Paqellus acarne 

12.11 1721 213 B 1  l 7  l ?  N2B 12' W011 55' 89,b 179,2 Diplodus b e l l o t t i i  
Trachurus trachurus 
tlerluccius øerluccius 
Scoober scoabrus 

12,11 1952 214 bT 48 49 N28 22' N012 06' T0,8 181,b Pagellus acarne 
Dentex eacrophthalnus 
Irachurus trachrirus 
Cepiz sp 

12 , l i  2120 215 PT 50 1 N28 24' W012 08' 261,G 522,O Scomber japonicus 
Gardina pilchardus 

13.11 0213 216 PT 36 10 N28 08' W012 14' 1750,0 3500,0 Cardina pilchardus 
Scomber japonicus 



TIME STN GEAR -fi£_i'lM-(M1_ _-@$LNiflfl_- CATCH (KG) ---------e---* MEIGTH (KG1 
DkTE START No. TYPE BOTTOI GEAR LATIT. LONGIT. TOTAL PR HR DODIINANT SPECIES PR HR % 

13.11 1223 217 PT 34 10 N28 01' H012 32' 2500,O 5000,O Sardina pilchardus 
Scoaber japonicus 

13,ll 1545 210 BT 46 46 N20 04' W012 44' 464,B 929,b Sardina pilchardus 
Scwber japonicus 
Pagel lus acarne 
Trachurus trachurus 

13,11 2010 219 Pl 23 2 N27 57' U013 01' 33,7 b7,4 Sardina pilchardus 
Cphyraena sphyraena 
Sccsber japonicus 
Poaadasys i nci sus 

14.11 0018 220 BT 47 47 N27 48' W013 14' 286,O 572,O Scomber japonicus 264,OO 46,l 
Trachurus trachurus 13h160 ?3,7 
Pagellus acarne 90,OO 15,7 
bierluccius seneyalensi s 10,00 3,l 

13,11 0430 221 PT 34 10 N27 33' U013 21' 140,O 466,2 Sardina pilchardus 452,08 97,1 
Scoaber japonicus 13,32 2,8 

1L11 0807 222 BT 93 93 N27 24' Y013 35' 542,2 1089,4 Scoaber japonicus 940,hO 07,4 
Sconber scoebrus 38,20 3,5 
Trachurus trachurus 34,OO 3,1 
Pagellus acarne 27,20 2,s 

14.11 1240 223 BT 67 67 t427 06' W013 34' 1117,8 2235,6 Sardina pilchardus 
Trachurus trachurus 
Scombcr japonicus 

14.11 1515 225 PT 86 52 N26 58' W013 40' 350,0 700,O Sardina pilchardus 

14.11 2025 225 PT 83 17 N2b 44' H014 00' 465,O 1860,O Sardina pilchardus 

15.11 0015 226 PT 38 10 N26 3b' N013 55' 20,9 69,s Sardina pilchardus 
Scoaber japonicus 
Salpa salpa 

15,11 0444 227 PT 53 25 . t426 30' W014 16' 1750,O 21000,O Sardina pilchardus 



TIME STN GEAR -QEoIb-!tj1- --~[P!~Q~-- CATCH (KG) WEIGTH ( K G )  
DATE START !lo. TYPE BOTTDM GEBR LITIT. LONGIT. TOTAL FR HR DOMINANT SPECIEC PR HR i; 

23.11 l624 246 ET 33 33 N11 02' W016 54' 4000,O i000,O P a l i s t e s  c a p r i s r u s  8000,OO 100,O 

24.11 0649 247 BT 32 32 H10 45' HO16 32' 65,O 130,O B a l i s t e s  capr i scus  b9,00 53,O 
Caranx senegal l u s  51,611 39,6 
Caranx c r y s o s  1,80 1 ,3  
Scooberouiorus t r i  t o r  1,bO 1,2 

24.11 0830 241 ET 22 22 N10 45' UOlb 28' 4 , l  B,2 B a l i s t e s  capr i scus  
Scomberomorus t r i  t o r  
Echeneis naucra tes  

24.11 1035 249 PT 20 1 N10 54' WOlb 37' , 5  1 ,0  Echeneis naucra tes  

24.11 1232 250 BT 54 54 N10 47' W016 45' 419,O 838,0 B a l i s t e s  capr i scus  
Epinephelus aeneus 
Yriacanthus a rena tus  
F i s t u l a r i a  pe t inba  

24.11 I750 251 BT 90 90 N10 51' W016 58' 77,b 91,s  briomsa bondi 
F i s t u l a r i a  p e t i ~ b a  
Yriacanthus a rena tus  
Mustelus mustelus 

24.11 2145 252 Bl 20 20 N11 05' W016 52' 12,b 25,2 B a l i s t e s  c a p r i s c u s  
Decapterus rhonchus 
F i s t u l a r i a  pe t inba  
Priacanthus a rena tus  

25,11 0337 253 PT 39 20 N11 10' W017 01' 457,B 915,b B a l i s t e s  capr i scus  
Dactylopterus vol i t a n s  

25.11 0943 254 PT 377 75 N11 20' W017 22' , O  , O  NO CATCH 

25.11 1325 255 ET 31 31 N11 33' W017 04' b9,4 138,8 A l e c t i s  a lexandr inus  
Scomberomorus t r i  t o r  
Car anx c ry  s o s  
Poffiadasys p e r o t e t i  
Brachydeuterus a u r i t u s  

25.11 1547 256 BT 12 12 N11 38' #O16 49' 101,? 141,b Galeoides decadactylus 
Chloroscoibrus chrysurus 
Pseudotol i t h u s  senega lens i s  
Scombero~orus t r i  t o r  

25.11 2010 257 PT 53 12 N11 42' W017 16' 13,2 26!4 Engrau l i s  encras ico lus  21!60 81,B 
Trachurus t r e c a e  3,40 12,8 
Tr ich iu rus  l e p t u r u r  ,b0 2,2 
Saurida b r a s i l i e n s i 5  ,40 1 , s  



TIME ST# GEAR -MPfi-Ml- --Jl$!l'flu-- CATCH (KG) HEIGTH (KG) 
DATE START No. TYPE EOTTOM GEAR LATIT. LONGIT. TOTAL PR HR DOMINANT SPECIES PR HR % 

26.11 0105 258 PT 34 15 N11 54' W017 09' 63,2 126,4 Selene d o r s a l i s  39,20 31,O 
Sphyraena sp 31,OO 24,5 
Sphyraena quachancho 24,bO 19,4 
I l i s h a  a f r i c a n a  13,OO 10,2 

26.11 1030' 259 BT 38 38 N12 16' H017 12' 286,9 573,8 Selene d o r s a l i s  238,OO 41,4 
Erachydeuterus a u r i t u s  130,OO 22,b 
Brachydeuterus a u r i  t u s  130,00 22,b 
Sphyraena guachancho 25,OO 4,3 

26.11 1232 2bOBT 23 23 E112 15 'W01705 '  182,O 364,O CARCHLRHINIDAE 123,bO 33,9 
Chloroscombrus chrysurus 42,bO 11,7 
Pseudoto l i thus senegalensis 36,60 10,O 
Stromateus f i a t o l a  24,OO b,5 

26.11 1524 261 BT 17 17 N12 18' WOlb 59' 120,Q 240,O Chlornscombrus chrysurus ,o0 ,o 

27.11 0715 262 ET 30 30 N13 30' W017 06' 7000,O 14000,0 Brachydeuterus a u r i t u s  7231,ZO 51,b 
Trachurus t recae  5911,BO 42,2 
Pagel ius b e l  l o t t i  i 736,BO 5,2 

27.11 0903 263 BT 14 14 N13 34' W016 58' 14,9 29!8 Scomberomorus t r i t o r  29,80 100,O 

27,11 1011 265 ET 8 8 N13 34' WOlb 51' 177,2 354,4 Chloroscombrus chrysurus 187,20 52,B 
I l i s h a  a f r i c a n a  140,40 39,b 
T r i c h i u r u s  l epturus 8,40 2,s 
Brachydeuterus a u r i  t u s  6,00 1,b 

27.11 1113 265 BT 5 5 N13 32' WOlb 47' 4U,9 81,8 Hhinoptera bonasus 50,OO b l , l  
Caranx senegal lus 17,bO 21,s 
Scomberomorus t r i  t o r  9,OO 11,O 
A l e c t i s  a lexandr inus 4,OO 4,8 

27.11 1230 266 ET 13 13 N13 29' WOlb 56' 189,s 379,O I l i s h a  a f r i c a n a  192,bO 50,8 
Pooadasys p e r o t e t i  21,bO 5,6 
Brachydeuterus a u r i t u s  21,OO 5,s 
Chloroscombrus chrysurus 21,OO 5,5 

27.11 1345 267 ET 8 8 N13 24' W016 54' 173,7 347,4 Sconberomorus t r i t o r  84,40 24,2 
Chloroscombrus chrysurus 72,80 20,9 
I l i s h a  a f r i c a n a  48,80 14,O 
Stromateus f i a t o l a  46,OO 13,2 

27.11 1520 2bB ET 8 fl N13 21' W016 54' 23,7 47,4 Sconberonorus t r i t o r  14,bO 30,B 
Chloroscombrus chrysurus 11,20 23,b i 
Chloroscombrus chrysurus 3,40 7, l  
Stromateus f i a t o l a  3,40 7,1 I 



TIME ST# GEAR - ~ F Y - ( M ' -  --~QS!I!~~-- CATCH (KG) HEIGTH ( K G 1  
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27.11 l655 269 PT 16 16 W13 18' W017 01' 3,2 6,4 Ccombcromorus t r i t o r  
Pomatorus s a l t a t r i x  
Echenei s naucrates 

27.11 1752 270 ET 14 14 N13 13' UOlb 59' 403,7 1211,l Chloroscombrus chrysurus 
Sardinel l a  maderensis 
Sphyraena af ra  
Brachydeuterus auri t u s  

27.11 1908 271 ET 8 8 H13 14' WOlb 52' 238,2 476,4 Chlorosconbrui chrysurus 
Sardinel l a maderensi s 

28.11 0716 272 BT 76 76 ti13 30' U017 21' 3,7 7,4 Fis tu lar ia  petimba 
Pequsa lascar is  
Zeus faber 
Dentex angolensi s 

Il 0845 273 BT 87 87 N13 25' W017 26' 1B?,3 378,b Rriomia bondi 
Torpedo torpedo 
Trachurus trecae 
Dentex angolensi s 

28. il 1030 274 ET 56 56 N13 19' U017 21' 277,0 831,0 Mustelus mustelus 
Sparus caeruleostictus 
Ac anthurus monrovi ae 
Dentex barnardi 

28.11 1221 275 BT 76 76 N13 15' W017 27' 344,4 688,8 Pagellus be l lo t t i i  
Trachurus trecae 
Ari onoa bondi 
Priacanthus arenatus 

28.11 1346 276 ET 48 48 N13 11' U017 20' 292,0 584,O Pagellus be l lo t t i i  
Trachurus trecae 
Priacanthus arenatus 

28.11 1505 277PT 39 39 N1317 'W01714 '2000,1  4000,2 Trachurustrecae 
Sardinella aur i ta  
Pagellus be l lo t t i i  
Decapterus rhonchus 

28.11 lb20 278 BT 47 47 N13 24' W017 15' 141,s 282,6 Pagellus be l lo t t i i  
Trachurus trecae 
Priacanthus arenatus 
Ponadasys inr i  sus 

28.11 1748 279 PT 41 41 N13 34' W017 l ? '  363,s 727,0 Trachurus trecae 
Pagellus be l lo t t i i  
Sardinella aur i ta  
Decapterus rhonchus 
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29.11 0724 280 RT 36 36 M13 26' W017 09' 2000,O 4000,O Trachurus t recae 3031,20 75,7 
Rrachydeuterus a u r i  t u s  493,00 12,3 
S a r d i n e l l a  a u r i t a  364,bO 9 , l  
Page l lus  b e l l o t t i i  '69,40 1,7 

29.11 0854 281 BT 21 21 N13 28' U017 02' 20,b 41,2 Erachydeuterus a u r i t u s  17,OO 41,2 
Decapterus rhonchus 9,20 22,3 
Galeoides decadacty lus 5,OO 12, l  
T r i c h i u r u s  l e p t u r u s  3,20 7,7 

29,11 0958 282 BT 18 18 N13 22' H017 01' ,b 1,2 Caranx senegal lus 1,20 100,O 

29.11 1107 283 FT 34 34 N13 19' W017 OP' 404,4 808,P Paye l lus  b e l l o t t i i  478,40 59, 1 
Selene d o r s a l i s  91,00 11,2 
Trachurus t recae  87,20 10,7 
Chloroscombrus chrysurus b5,OO 8,O 

29.11 1215 284 BT 26 23 N13 14' W017 06' 10,b 21,2 Caranx senegal lus 7,OO 33,O 
Scomberomorus tri t o r  5,bO 26,4 
Page l lus  b e l l o t t i i  2,OO 9,4 
Raja m i r a l e t u s  1,40 6,b 

02.12 2213 285 ET 28 28 N13 57' W017 06' 1800,O 3600,0 Trachurus t r e c a e  2856,40 79,3 
Pagel lus b e l l o t t i i  321,20 8,9 
Brachydeuterus a u r i t u s  219,80 6 , l  
Sepia o f f  i c i n a l i s  h ie r redds  50,BO 1,4 

03.12 0401 286 PT 21 10 H13 46' U017 03' 912,b 1825,2 S a r d i n e l l a  maderensis 1128,40 61,8 
S a r d i n e l l a  a u r i  t a  306,80 1b,8 
Sard inel  l a  maderensis 265,20 14,5 
Brachydeuterus a u r i t u s  57,20 3,1 

03.12 0721 287 ET 31 31 N13 44' U017 08' 176,4 352,8 Pagel lus b e l l o t t i i  
Trachurus t recae  
Dac ty lop te rus  v o l i t a n s  
Ctromateus f i a t o l a  

03.12 0953 288 BT 21 21 N13 39' W017 04' 128,4 256,B Sphyraena a f r a  
B a l i s t e s  capr i scus  
Sparus c a e r u l e o s t i c t u s  
Epinephelus aeneus 

03.12 1326 289 PT 21 21 N13 43' W017 02' 1005,O 1467,3 S a r d i n e l l a  a u r i t a  
Trachurus t recae  
S a r d i n e l l a  maderensis 
Brachydeuterus a u r i t u s  

03.12 1735 290 BT 11 Il N14 00' W016 59' 2 , l  4,2 Decapterus rhonchus 
Paye l lus  b e l l o t t i  i 
Halobatrachus d i d a c t y l u s  
Sparus ~ a e r u l e e a t i c t u s  



TIHE STN GEAR -~Ei"-~M)- --F[S!T_!ll4-- CATCH (KG)  WEIGTH (K61 
DATE START No. TYPE BOTTOM GERR LATIT, LONGIT, TOTAL PR HR DOMINANT SPECIES PR HR I 

03.12 2110 291 PT 44 1 H14 07' W017 16' ,3 ,b Trachurus trecae ,60 100,O 

03.12 2321 292 PT 26 11 t414 IS' W017 10' 88,7 443,s Trachurus trecae 
Pagellus bel lot t i i  
Brachydeuterus auritus 
Sardinella aurita 

04.12 0220 293 ET 33 33 N14 21' W017 14' 922,4 1844,E Trachurus trecae 
Pagellus bel lot t i  i 
Yseudupeneus prayensis 
Chelidonichthys lastoviza 

04.12 0518 294 PT 45 20 N14 27' W017 18' 600,O 1200,O Trachurus trecae 1196,OO 99,6 

05,12 2350 295 PT 27 1 N14 35' W017 15' 104,9 209,8 Sardinella maderensis 151,20 72,O 
Lichia amia 40,OO 19,O 
Trachurus trecae 8,40 4,O 
Sardinella aurita 5,40 2,s 

1215 296 BT 50 50 N14 53' U017 13' 1800,O 5J00,0 Trachurus trecae 
Boops boops 
Brachydeuterus auritus 
Pagellus bel l o t t i i  

1723 297 PT 18 1 N13 06' W017 00' 4000,4 8000,8 Trachurus trecae 
Decapterus rhonchus 
Selene dorsalis 
Trachurus trachurus 

1905 298 BT 24 24 N15 09' U016 58' 541,5 1624,5 Brachydeuterus auritus 
Decapterus rhonchus 
Arius parkii 

0316 299 PT 39 10 N15 33' MO16 40' 308,3 616, h Chloroscombrus chrysurus 
Selene dorsal i s  
Ilisha africana 
Carcharinus sp 

0814 300 ET 48 48 N15 43' W016 47' 190,3 3i30,b Brachydeuterus auritus 
Er achydeuterus auri tus 
Hustelus nustelus 
Trichiurus l epturus 

07.12 1035 301 ET 27 27 N15 47' W016 30' 532,O lO64,O Rhinoptera bonasus 554,OO 52,0 
Pteroscion p e l i  174,00 l6,3 
Brachydeuterus auritus 100,OO 9,s 
Trichiurus lepturus 56,OO 5,2 



TIME STN GEAR -QEofl-(fl!- --iWWIL~tl-- ------------- CATCH (KG) WEIGTH (KG) 
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07.12 1207 302 PT 23 8 N15 49' 1016 38' 108,0 184,b Sardinella aur i ta  77,4b 41,9 
Sardinel l a  maderensis 47,7O 25,8 
Decapterus rhonchus 29,58 16,O 
Stromateus f i a to l a  7,8b 4,2 

07.12 1935 303 PT 48 20 Hl6 14' HO16 38' 106,4 212,8 Decapterus rhonchus 80,OO 37,s 
Brachydeuterus auri tus  64,OO 30,O 
Trachurus trecae 29,20 13,7 
Trichiurus l epturus 26,40 12,4 

08.12 0034 304 PT 21 1 H l6  35' W016 31' 56,7 113,4 Sardinella maderensis 34,OO 29,9 
Brachydeuterus auri t u s  33,40 29,4 
Selene dorsali s 8,bO 7,s 
Canpogramma gl aycos 8,40 7,4 

08.12 0725 305 PT 94 40 N17 02' W016 37' 3,3 5,9 Sepia sp 5,97 101,l 

08,12 1023 306 BT 105 105 N17 06' W016 38' 108,3 144,O Trachurus trecae 53,4b 37,l 
Dentex angolensis 3b,70 25,4 
Trichiurus lepturus 30,32 21,O 
Raja miraletus 4,52 3 , l  

08.12 1300 307 Pl 100 35 N17 08' W016 27' 258,O 358,b Trichiurus lepturus 354,45 98,8 

08,12 1941 308 PT 91 50 N17 24' W016 26' 118,2 236,4 Trachurus trecae 
Sconber japonicus 
Ilustelus mustelus 
Torpedo torpedo 

0B.12 2230 309 PT 31 15 N17 31' HOI6 12' 62,0 124,0 Pagellus be l lo t t i i  
Pomadasvs incisus 
Decapterus rhonchus 
Stromateus f ia to l  a 

09.12 0935 310 HT 37 37 N18 21' W016 19' 55,3 110,b Pagellus be l lo t t i i  
Decapterus rhonchus 
Scoaber japonicus 
Rlloteuthis africana 

09.12 1442 311 PT 72 5 N18 27' W016 27' , O  ,O NU CITCH 

09,12 1930 312 PT I b  1 N18 42' WOlb 20' b79,5 1359,O Decapterui rhonchus 
Trachurus trecae 
Boops boops 

10.12 0013 313 PT 117 100 N10 53' U016 10' 7,0 14,O Trachurus trachurus 
Decapterus rhonchus 



TIME STN GEAR -IIE_i'IH-(M'- --~N!W!QN-- CATCH (KG) IPEIGTH (KG) 
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10.12 0600 314 PT 177 40 N19 06' U016 41' 35,5 47,2 T r i ch iu rus  l e p t u r u s  47,08 99,7 

10.12 1B48 315 b1 31 31 N19 54' W017 11' 153,8 307,b Pagei lus b e l l o t t i i  lb7,00 54,2 
Engraul is  encrasicolus 41,bQ 13,5 
Zeus faber  32,00 10,4 
Pagel lus b e l i o t t i i  2?,00 7 , l  

11.12 0237 316 PT 23 10 !{l? 58' U017 12' 50,6 101,2 Stromateus f i a t o l a  
Engraul i  5 encrasicolus 
SEPIOLIDAE 
Trachurus t recae  

11.12 0'715 317ET 17 17 N Z O I I ' W 0 1 7 1 6 '  13,b 27,2 Campogrammaglaycos 
Octopus vu lgar  i s  
Stromateus f i a t o l a  
Ur anoscopus sp 

11.12 1130 318 PT 47 16 N20 10' W017 3 1 \ 0  ,O NO CATCH 

11.12 1643 319 ET 53 53 N20 24' W017 30' 72,9 145,P Trachurus t recae  
LOLIGIWIDAE 
Trachurus t r a t h u r u s  
C K A B S  

11,12 2042 320 PT 20 10 N20 26' U017 08' 5000,0 10000,O S a r d i n e l l a  maderensis 
Sardina p i  lchardus 
Sard ine l la  a u r i t a  

12.12 0414 321 PT 53 20 N20 16' W017 23' 57,2 114,J Cardina p i l c h a r d u s  
Trachurus t recae  
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SCIENTIFIC NAME ENGLISH NAME 
.............................. .................... 

ACANTHURIDAE 
Acanthurus monroviae 

ACROPOMATIDAE 
Synagrops sp. 
Synagrops microlepis 

ALBULIDAE 
Albula vulpes 
Pterothrissus belloci 

ANGUILLIFORMES 

Monrovia doctorfish 

Bonefishes 
Bonefish 
Longfin bonefish 

EELS 

ANTHI IDAE 
Anthias anthias 
Callanthias ruber 

APOGONIDAE CARDINALFISHES 
Apogonichthyoides uninotatus 
Epigonus telescopus 

ARIIDAE 
Arius sp 
Arius heudeloti 
Arius latiscutatus 
Arius parkii 

ARGENTINIDAE 
Argentina sphyraena 

ARIOMMIDAE 
Ariomma sp 
Ariomma bondi 
Ariomma melanum 

AULOPOD IDAE 
Aulopus cadenati 

BALISTIDAE 
Balistes sp. 
Balistes capriscus 
Balistes punctatus 

BATRACHOIDIDAE 
Batrachoides liberiensis 
Halobatrachus didactylus 

BELONIDAE 
Ablennes hians 
Belone houttuyni 

SEA CATFISHES 

Smoothmouth sea catfisk 
Roughhead sea catfish 

ARIOMMIDS 

Silver rag driftfish 

TRIGGERFISHES 

Grey triggerfish 
Bluespotted triggerfish 

TOADFISHES 
Hairy toadfish 
Lusitanian toadfish 

NEEDLEF ISHES 
Flat needlefish 

BLENNIIDAE 
Blennius sp. 



LIST OF CODES FRON REGION NORTH-WEST AFRICA 

SCIENTIFIC NAME ENGLISH NAME 

Blennius normani 

BOTHIDAE 
Arnoglossus sp. 
Arnoglossus blanchei 
Arnoglossus imperialis 
Bothus sp 
Bothus podas africanus 
Chascanopsetta lugubris 
Monolene microstoma 
Scyacium micrurum 

BRAM1 DAE 
Brama brama 

LEFTEYE FLOUNDERS 

Imperia1 scaldfish 

Wide-eyed flounder 

POMFRETS 
Atlantic pomfret 

BRANCHIOSTEGIDAE TILEFISHES 
Branchiostegus semifasciatus Zebra tilef ish 

BREGMACEROTIDAE 
Bregmaceros sp 

CALLIONYMIDAE 
Callionymus sp. 

CAPRO IDAE 
Antigonia capros 
Capros aper 

CARANGI DAE 
Alectis alexandrinus 
Caranx sp 
Caranx crysos 
Caranx senegallus 
Caranx hippos 
Chloroscombrus chrysurus 
Campogramma glaycos 
Decapterus sp 
Decapterus punctatus 
Decapterus rhonchus 
Decapterus tabl 
Decapterus macarellus 
Elagatis bipinnulata 
Hemicaranx' bicolor 
Lichia amia 
Selar crumenophthalmus 
Seriola rivoliana 
Seriola carpenteri 
Seriola fasciata 
Seriola dumerili 
Selene dorsalis 
Trachinotus sp 
Trachinotus maxillosus 
Trachinotus goreensis 
Trachinotus ovatus 
Trachinotus teraia 

CODLETS 

BOARFISHES 

Boarfish 

JACKS AND POMPANOS 
Alexandria pompano 
Horse mackerel 
Blue runner 
Senegal jack 

Atlantic bumper 
Vadigo 
Scad 
Round scad 
False scad 
Redtail scad 
Mackerel scad 

Two colour jack 
Leerf ish 
Bigeye scad 
Greater amberj ack 
Guinean amberj ack 
Lesser amberj ack 

African lookdown 
Pampano 
Galloon pompano 
Longfin pompano 
Pompano 

Page # 2 

I 
j 
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SCIENTIFIC NAME 
.............................. 
Trachurus trachurus 
Trachurus trecae 
Uraspis secunda 

CENTRACHANTIDAE 
Spicara sp 
Spicara alta 

CEPOLIDAE 
Cepola sp. 

CHAETODONTI DAE 
Chaetodon sp 
Chaetodon hoefleri 
Chaetodon marcellae 

CHILODIPTERIDAE 
Hypoclydonia bella 

CHLOROPHTHALMIDAE 
Chlorophthalmus atlanticus 
Chlorophthalmus fraser 

CITHARIDAE 
Citharus linguatula 

CLUPEIDAE 
Alosa fallax 
Ethmalosa fimbriata 
Ilisha africana 
Sardina pilchardus 
Sardinella aurita 
Sardinella maderensis 

CONGRI DAE 
Conger conger 
Opkisurus serpens 
Paraconger notialis 
Rhechias sp 

C R A B S  
CALAPPIDAE 
Calappa rubroguttata 
PORTUNIDAE 
Neptunus varidens 
Portunus validus 
Cronius ruber 
Callinectes sp. 

CRUSTACEANS 
Krill 
SQUILLIDAE 
Squilla mantis 
Squilla aculeata 

Page # 3 

ENGLISH NAME 
.................... 
Atlantic horse mackrel 
Cunene horse mackrel 
Cottonmouth j ack 

PI CARELS 
Picarel 
Bigeye picarel 

Bandf ish 

BUTTERFLYFISHES 

CHILODIPTERIDAE 

GREENEYES 

FLOUNDERS 
Spotted Flounder 

HERRINGS 

Bonga shad 
West African ilisha 
European pilchard 
Round sardinella 
Madeiran sardinella 

CONGER EELS 

C R A B S  

CRUSTACEANS 
Krill 

Squilla mantis 
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CYNOGLOSSIDAE TONGUEFISHES AND TONGUESOLES 
Cynoglossus sp Tonguesoles 
Cynoglossus canariensis Canary tonguesole 
Cynoglossus monodi Guinean tonguesole 

DACTYLOPTERIDAE FLYING GURNARDS 
Dactylopterus volitans Flying gurnard 

DIODONTIDAE 
Chilomycterus spinosus 
Diodon sp 
Diodon hystrix 

DREPANI DAE 
Drepane africana 

ECHINODERMATA 

ECHENEIDIDAE 
Echeneis naucrates 
Remora sp 

ELOPIDAE 
Elops sp. 
Elops senegalensis 
Elops lacerta 

EMMELICHTHYIDAE 
Erythrocles monodi 

SI CKLEFISHES 
African sicklefish 

REMORAS 
Sharksucker 

TENPOUNDERS 

West African ladyfish 

RUBYFISHES 
Atlantic rubyfish 

ENGRAULIDIDAE ANCHOVIES 
Engraulis encrasicolus European anchovy 

EPHIPPIDAE SPADEFISHES 
Chaetodipterus goreensis African spadefish 
Chaetodipterus lippei 

FISTULARIIDAE 
Fistularia petimba 
Fistularia tabacaria 
FISH LARVAE 
POSTLARVAL FISH 

GADI DAE 
Trisopterus minutus 
Trisopterus luscus 

GE MPY L I DAE 
Gempylus serpens 
Nesiarchus nasutus 
Neolatus tripes 
Promethichthys prometheus 

GERREI DAE 
Eucinostomus melanopterus 

CORNETFISHES 
Red cornetf ish 

FISH LARVAE 
POSTLARVAL FISH 

Pouting 

SNAKE MACKRELS 

Promethean escolar 

MO JARRAS 
Flagf in moj arra 
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GOBIIDAE 
Bathygadus paganellus 

GONO STOMATI DAE 
Vinciguerria sp 

HEMIRAMPHIDAE 
Hemiramphus far 

HOLOCENTRIDAE 
Adioryx hastatus 
Holocentrus ascensionis 
JELLYF I SI1 

LABRIDAE 
Bodianus speciosus 
Coris julis 
Xyrichthys sp. 
Xyrichtys novacula 

LOBOTIDAE 

LETHRINIDAE 
Lethrinus atlanticus 

L O B S T E R S  
PALINURI DAE 
Palinurus sp 
Panulirus sp 

LOPHIIDAE 
Lophius sp. 

LUTJANIDAE 
Apsilus fuscus 

J Lutjanus sp 
Lut j anus goreensis 
Lutjanus agennes 
Lut j anus f ulgens 
Lutjanus gibbus 

MACRORHAMPHOSIDAE 
Macrorhamphosus scolopax 

MACROURIDAE 
Hymenocephalus italicus 
Malacocephalus laevis 

MERLUCCIIDAE: 
Merluccius sp 
Merluccius merluccius 
Merluccius senegalensis 
Merluccius polli 
MISCELLANEOUS 

GOBIES 

BRISTLEMOUTHS 
Bristlemouth 

SOLDIERFISHES 
Red squirrelfish 

JELLYFISH 

WRASSES 
Blackbar hogfish 

Pearly razorfish 

EMPERORS 
Atlantic emperor 

L O B S T E R S  
SPINY LOBSTERS 
Spiny lobster 

SNAPPERS 
African forktail snapper 
Red snapper 
Goreean snapper 
African red snapper 

SNIPEFISHES 
Longspine snipefish 

HAKES 

European hake 
Senegalese hake 
Benguela hake 
MISCELLANEOUS 
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Miscellaneous fishes 

MOLLUSCS 

MOLIDAE 
Mola mola 

MONACANTHIDAE 
Alutera sp 
Alutera punctata 
Stephanolepis hispidus 

MORIDAE 
Physiculus sp 

MOROZJI DAE 
Dicentrarchus labrax 
Dicentrarchus punctatus 

MUGILIDAE 
Liza ramada 
Mugil sp 
Mugil capito 

MULLIDAE 
Mullus surrnuletus 
Pseudupeneus prayensis 

MURAENIDAE 
Lycodontis sp 

MURAENSOCIDAE 
Cynoponticus ferox 

MYCTOPHIDAE 
Ceratoscopelus sp 

NEMICHTHYIDAE 
NO CATCH 

NOME I DAE 
Cubiceps sp 
Cubiceps gracilis 
Cubiceps niger 
Psenes sp 
Psenes maculatus 

OPHIDIIDAE 
Brotula barbata 

OPHICHTHIDAE 
Myrichthys pardalis 

PARALEPIDIDAE 
Lestidium sp 

Mola 

FILEFISHES 

Spotted seabass 

MULLETS 
Thinlip mullet 

GOATFISHES 

West African goatfish 

MORAYS 
Moray 

PIKE CONGERS 
Guinean pike conger 

LANTERNFISHES 

SNIPE EELS 
NO CATCH 

MAN OF WAR FISHES 
Cubiceps 

CUSK EELS 
Bearded brotula 

Leopard eel 

BARRACUDINAS 
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.............................. _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
PERISTEDIIDAE ARMOURED SEAROBINS 
Peristedion cataphractum 

PLATYCEPHALIDAE 
Grammoplites gruveli 

POLYNEMIDAE 
Galeoides decadactylus 
Pentanemus quinquarius 

POMACENTRIDAE 
Chromis sp 
Chromis cadenati 
Chromis lineatus 

SPINY FLATHEADS 
African spiny flathead 

THREADF INS 
Lesser African threadfin 
Royal threadfin 

DAMSELFISHES 

Striped chromis 

POMADASY IDAE GRUNTS 
Brachydeuterus auritus Bigeye grunt 
Parapristipoma sp Grunt 
Parapristipoma octolineatum African striped grunt 
Plectorhynchus mediterraneus Rubberlip grunt 
Pomadasys sp Grunts 
Pomadasys j ubelini Sompat grunt 
Pomadasys incisus Bastard grunt 
Pomadasys peroteti Parrot grunt 
Pomadasys rogeri Pigsnout grunt 

POMATOMIDAE BLUEF ISHES 
Pomatomus saltatrix Bluef ish 

PRIACANTHIDAE 
Priacanthus arenatus 

PSETTODIDAE 
Psettodes sp 
Psettodes belcheri 
Psettodes bennettii 

RACHYCENTRIDAE 
Rachycentron canadum 

H A Y S  
DASYATIDAE 
Dasyatis sp. 
Dasyatis margarita 
GY MNURIDAE 
Gymnura microura 
Gymnura altavela 
MYLIOBATIDAE 
Myliobatis aquila 
PLATYRHINIDAE 
Zanobatus shoenleinii 
RAJIDAE 
Raja sp. 
Raj a miraletus 

BIGEYES 
Atlantic bigeye 

SPINY TURBOTS 

Spottail spiny turbot 

R A Y S  
STINGRAYS 

SKATES 
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SCIENTIFIC NAME ENGLISH NAME 1 .............................. .................... 
Raja straleni 
RHINOBATIDAE 
Rhinobatos sp. 
Rhinobatos rhinobatos 
Rhinobatos cemiculus 
RHINOPTERIDAE 
Rhinoptera sp 
Rhinoptera bonasus 
Rhinoptera marginata 
TORPEDINIDAE ELECTRIC RAYS 
Torpedo torpedo 
Torpedo marmorata 
NORTH-WEST AFRICA 

SALPS SALPS 
i 

SCARIDAE PARROTFISHES 
Sparisoma rubripinne Redfin parrotfish 

SCIAENIDAE 
Argyrosomus sp 
Argyrosomus regius 
Argyrosomus hololepidotus 
Atractoscion aequidens 
Miracorvina angolensis 
Pseudotolithus sp 
Pseudotolithus elongatus 
Pseudotolithus senegalensis 
Pseudotolithus typus 
Pseudotolithus epipercus 
Pseudotolithus brachygnathus 
Pteroscion sp 
Pteroscion peli 
Umbrina canariensis 

SCOMBRIDAE 
Auxis thazard 
Auxis rochei 
Euthynnus alletteratus 
Sarda sarda 
Scomber j aponicus 
Scomber scombrus 
Scomberomorus tritos 

SCOPHTHALMIDAE 
Psetta maxima 

SCORPAENIDAE 
Helicolenus dactylopterus 
Neomerinthe folgori 
Pontinus kuhlii 
Scorpaena sp 
Scorpaena maderensis 
Scorpaena angolensis 
Scorpaena normani 

CROAKERS 

Meagre 

African weakfish 
Angola croaker 

Bobo croaker 
Cassava croaker 
Longneck croaker 
Guinea croaker 

Boe drum 
Canary drum 

MACKRELS AND TUNAS 
Frigate tuna 

Little tunny 
Belted bonito 
Chub mackrel 

West African Spanish mackerel I 
l 

SCORPIONFISHES 

Scorpion fish 



LIST OF CODES FROM REGION NORTH-WEST AFRICA 
Page # 9 

SCIENTIFIC NAME ENGLISH NAME 

Scorpaena s tephanica 
Setarches insularis 

SERRANIDAE 
Cephalopholis taeniops 
Epinephelus sp 
Epinephelus aeneus 
Epinephelus guaza 
Epinephelus fasciatus 
Epinephelus alexandrinus 
Epinephelus caninus 
Mycteroperca rubra 
Serranus sp 
Serranus scriba 
Serranus accraensis 
Serrannus cabrilla 

S H A R K S  
CARCHARHINIDAE 
Carcharhinus sp 
Prionace glauca 
Rhizoprionodon acutus 
HEMIGALEIDAE 
'Paragaleus pectoralis 
LEPTOCHARIIDAE 
Leptocharias smithii 
SCYLIORHINIDAE 
Scyliorhinus canicula 
SPHYRNIDAE 
Sphyrna sp 
Sphyrna couardi 
Sphyrna lewini 
Sphyrna zygaena 
SQUAL IDAE 
Squalus blainvillei 
SQUATINIDAE 
Squatina oculata 
TRIAKIDAE 
Mustelus mustelus 

GROUPERS 
Bluespotted seabass 

White grouper 
Dusky grouper 
Dungat grouper 
Golden grouper 

Comb grouper 

Painted comber 

S H A R K S  
REQUIEM SHARKS 

Milk shark 

BARBELED HOUNDSHARKS 
Barbeled houndshark 

HAMMERHEAD SHARKS 
Hammerhead shark 

Scalloped hammerhead 
Smooth hammerhead 
DOGFISH SHARKS 
Longnose spurdog 
ANGEL SHARKS 
Smoothback angelshark 
HOUNDSHARKS 
Smootkhound 

S H R I M P S  S H R I M P S  

Shrirrips small 
PANDAL IDAE 
Plesionika sp. 
PENAE IDAE 
Parapenaeopsis atlantica 
Parapenaeus longirostris 
Penaeus sp 
Penaeus notialis 
Penaeus kerathurus 
PALAEMONIDAE 
Palaenion sp. 
PASIPHAE IDAE 

PENAEID SHRIMPS 
Guinea shrinp 

Pink shrimp 
Caramote prawn 

GLASS SHRIMPS 
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SOLEIDAE SOLES 
Dico locog lossa  cunea ta  Wedge s o l e  
Dico locog lossa  hexophthalma 
Microch i rus  f r e chkop i  
Microch i rus  boscanion 
Pegusa l a s c a r i s  
So lea  sp.  
So lea  s e n e g a l e n s i s  Senega l e se  s o l e  
V a n s t r a e l e n i a  chi rophthalmus 

SPARIDAE 
Boops boops 
Dentex s p  
Dentex a n y o l e n s i s  
Dentex c a n a r i e n s i s  
Dentex macrophthalmus 
Dentex congoens i s  
Dentex g ibbosus  
Dentex b a r n a r d i  
Dentex maroccanus 
Diplodus s p  
Diplodus b e l l o t t i i  
Diplodus v u l g a r i s  
Diplodus f a s c i a t u s  
Diplodus p r a y e n s i s  
Diplodus s a r g u s  
Diplodus c e r v i n u s  
L i t hogna thus  mormyrus 
P a g e l l u s  sp.  
P a g e l l u s  a c a r n e  
P a g e l l u s  b e l l o t t i i  
P a g e l l u s  e r y t h r i n u s  
Sparus  c a e r u l e o s t i c t u s  
Sparus  pagrus  af  r i c a n u s  
Sparus  a u r i g a  
Sparus  pagrus  pagrus  
Sparus  a u r a t u s  
Sarpa s a l p a  
Spondyliosoma can tha ru s  
V i r i d e n t e x  acromegalus 

SPHYRAENIDAE 
Sphyraena s p  
Sphyraena guachancho 
Sphyraena sphyraena 
Sphyraena a f  r a  
Sphyraena v i r i d e n s i s  

C E P H A L O P O D A  
LOLIGINIDAE 
A l l o t e u t h y s  sp.  
A l l o t e u t h i s  a f r i c a n a  
Lo l igo  SP 
Lol igo  v u l g a r i s  
OCTOPODIDAE 

SEABREAMS 
Bogue 
Dentex 
Angola den t ex  
Canary den t ex  
Large  eye  den t ex  
Congo den tex  
P ink  den t ex  
Barnard  den tex  
Marocco den t ex  
Seabream 
Senega l  seabream 
Common two banded seabream 
Banded seabream 
Twobanded seabream 
White seabream 

S t r i p e d  seabream 

A x i l l a r y  seabream 
Red panadora 
Common pandora 
B luespo t t ed  seabream 
Southern  common seabream 
Redbanded ceabream 

Blackk seabream 
Bul ldog den t ex  

BARRACUDAS 

SQUIDS 
INSHORE SQUIDS 

European squ id  
OCTOPUSES 
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Octopus sp. Octopus 
Octopus vulgaris Common octopus 
OMMASTREPHIDAE FLYING SQUIDS 
Illex sp 
Illex coindetii Shortfin squid 
Todarodes sp 
Todarodes sagittatus 
SEPIIDAE CUTTLEFISHES 
Sepia sp Cuttlefish 
Sepia officinalis hierredda Common cuttlefish 
SEPIOLIDAE BOB-TAILED SQUIDS 

STROMATEI DAE 
Stromateus fiatola Butterfish 

SYNODONTIDAE LIZARDFISHES 
Saurida brasiliensis Brazilian lizardfish 
Synodus sp Lizardfish 
Synodus saurus Atlantic lizardfish 
Synodus synodus Diamond lizardfish 
Trachinocephalus myops Bluntnose lizardf ish 

TETRAODONTI DAE PUFFERS 
Ephippion guttifer Pricky puffer 
Lagocephalus sp 
Lagocephalus laevigatus Sooth puffer 
Liosaccus cutaneus 
Sphoeroides spengleri 
Sphoeroides cutaneus 

Page # 1 1  

TRACHINIDAE 
Trachinus sp 
Trachinus armatus 
Trachinus draco 
Trachinus lineolatus 
Trachinus pellegrini 

TRIGLGBAE 
Chelidonichthys sp 
Chelidonichthys gabonensis 
Chelidonichthys lastoviza 
Chelidonichthys lucerna 
Chelidonichthys obscurus 
Lepidotrigla sp 
Lepidotrigla carolae 
Lepidotrigla cadmani 
Lepidotrigla dieuzeidei 
Trigla lyra 

TRACHICHTHYIDAE 
Hoplostethus cadenati 

TRICHIURIDAE 
Aphanophus sp 
Lepidopus caudatus 

WEEVERFISHES 
Weever 
Greater weever 
Greater weever 

GURNARDS 
Gurnard 
Gabon gurnard 
Streaked gurnard 
Tub gurnard 
Longf in gurnard 
Gurnard 
Carols gurnard 
Scalebreast gurnard 
Spiny gurnard 

HAIRTAILFISHES 
Scabbardfish 



LIST OF CODES FROM REGION NORTH-WEST AFRICA 
Page # 

SCIENTIFIC NAME ENGLISH NAME 
- - - - - - - - - - - - - - - - - m - - - - - - - - - - - -  

Trichiurus lepturus Largehead hairtail 

URANOSCOPIDAE 
Uranoscopus sp 
Uranoscopus polli 
Uranoscopus cadenati 
Urarioscopus albesca 

XIPHIIDAE 
Xiphias gladius 

STARGAZERS 

Whitespotted stargazer 
West African stargazer 

SWORDFISHES 
Swordf ish 

ZEIDAE DORIES 
Zeus faber John dory 
Zenopsis conchifer Silvery John dory 

species printed: 



ANNEX VI Histograms of pooled length frequency distributions 
by species, areas and surveys. 
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Sardinella aurita 
SENEGAL CRUISE N0.1 

Pooled sample i s l i p l e  addinql  
HEAN LENGTH = 19.02tn N= 356 
NURBER OF SUBSAHPLES : 14 
SRHPLES FOUHD BETWEEN ST. NO. 70 AND 94. 
SAIIPLES SEARCHED BETYEEN ST. NO. b9 AND 96 . 

Sardinella aurita 
GAMBIA CRUISE N0.1 

Pool ed ramp1 e i simple addingl  
HEAU LENGTH = I 9 .54~1  N= 104 
NUBBER OF SUBSBHPLES : 2 
SAUPLES FOUND BETWEEN ST. NO. I l ?  AND 128- 
SAHPLES SERRCHEO BETMEEN ST. NO. 119 RNO 142 . 

10 

Sardinella aurita 
SENEGAL CRUISE NO.2 

Pool ed sampl e I s i n p l e  addingl  
HEAN LENGTH = 1 9 . 7 6 ~ ~  N= 331 
NUHBER OF SUBSAHPLES : 5 
SRHPLES FOUHD BETWEEN ST. NO. 206 AND 302. 
SAHPLES SEARCHED BETWEEN ST. NO. 285 RUD 302 , 

Sardinel la maderensis 
SENEGAL CRUISE NO.1 

Pool ed sampl e I i i a p l e  addinql  
REAN LENGTH = I6.Qci  H= b79 
NUBBER OF SUBSAHPLES r 18 
SRHPLES FOUND BETWEEN ST. NO. 72 AND 96. 
SRIPLES SEBRCHED BETWEEH ST. NO. b9 AND 96 . 

Sardinel la maderensis 
SENEGAL CRUISE N0.2 

Pool ed sampl e l s i n p l e  addinpl  
REAN LENGTH = 16.50rm N= 503 
UUHBER OF SUBSAHPLES : 5 
SAHPLES FOUND BETWEEN ST. NO. 2Bb AND 302. 
SAHPLES SEARCHED BETIIEEN Sl. NO. 285 AND 302 . 

Ilisha africana 
OFF BISSAGDS ISLANDS 

Pool ed samp l e I s i i p l e  addingi  
HEBN LENGTH = 15.96~8 N= 310 
NUIBER OF SUBSAHPLES : 6 
SAHPLES FOUND BEIWEEN ST. NO. 111 AND 116. 
SBHPLEB SEARCHED BETWEEN ST. ND. 97 AND I l 8  . 



Sardina pi lchardus 
AGADIR - C. JUBY CRUISE NO. 1 

Pool ed 5ampl e ( s i n p l e  addingi 
UEAN LENGTH = 10.17c# N= 3542 
NURBER OF SUBSAIPLES : 37 
SARPLES FDUND BETHEEN ST. ND. 151 RND 196. 
SRRPLES SEARCHED BETWEEN ST. ND. 1 5 3  AND 196 . 

Sardina pilchardus 
AGADIR - C-JUBY CRUISE NO.2 

Pool ed sampl e i s i c p l e  adding) 
WEAN LENGTH = 17.82c i  N= 1277 
NUIBER OF SUBSAWPLES : 15 
SRHPLES FDUND BETWEEN ST. ND. 200 AND 218. 
SRHPLEC SEARCHED BETWEEN ST. HO. 197 RND 210 . 

Alectis alexandrinus 
SENEGAL CRUISE NO.l 

Pool ed samp l e ( s i a p i e  adding) 
HERN LENGTH = 3B.79ci N= 34 
NUHBER OF SUBSAUPLEC : 10 
CRHPLES FDUND B g E E N  ST. ND. 70 AND 94.  

Caranx senegal lus 
GUINEA CRUISE NO- 1 

Pool ed sampl e s i i p l e  addingl 
HEAN LENGTH = 27.76cn N= 131 
NUIBER OF SUBSAIPLES : 10 
SRIIPLES FDUND BETWEEN Sl .  ND. B AND 55. 
SAUPLES SERRCHED BETHEEN ST. NO. I AND 6 8  . 

Caranx crysos 
GUINEA CRUISE NO. 1 

Pool ed sampl e i s imple  addinql 
IEAN LENGTH = 3 3 . 6 3 ~ ~  N= 21 
NUIBER OF SUBSAIPLES : 7 
SAUPLES FDUNO BETNEEN ST. ND. I RND 56. 
SRRPLES SEARCHED BETWEEN ST. NO. 1 AND 60 . 

Decapterus punctatus 
GUINEA CRUISE NO.1 

Pool ed eampl e i s i l p l e  addingl 
UEAN LENGTH = 11.58cn N: 131 
NURBER OF SUBSAHPLES : B 
SAIIPLES FDUND BETHEEN ST. NO. 7 AND 57. 
SARPLES SERRCHED BETWEEN SI. ND. I AND b 0  . 





T r a c h u r u s  t r a c h u r u s  
A G A D I R  - C. J U B Y  C R U I S E  NO. 1 

P o o l  e d  s a m p  l e simple addinql 
RERN LENGTH = 17.52ci N= 725 
NUHBER OF SUESAHPLES : 12 
SAHPLES FOUND BETWEEN ST. NO. IS3 RND 195. 
SAHPLES SEARCHED BETHEEN ST. NO. 153 AND I96 . 

T r a c h u r u s  t r a c h u r u i  
A G A D I R  - C . J U B Y  C R U I S E  N 0 . 2  

P o o l  e d  s a m p l  e i siiple addingl 
NEAN LENGTH = 18.41cm N= 525 
HUHBEA OF SUBSIRPLES I 7 
SAHPLES FOUND BETHEEN ST. NO. 202 AN0 218. 
SAIPLES SEARCHED BETWEEN ST. NO. 197 AND 218 

T r a c h u r u s  t r a c h u r u s  
M A U R I T A N I A  C R U I S E  N 0 . 2  

P o o l  e d  s a m p l  e  I siaple addingi 
I E A H  LENGTH = 29.94~8 N= 87 
NURBER OF SUBSAIIPLES : 2 
SAIPLES FOUND BETHEEH ST. NO. 313 AND 319. 
CAHPLES SEARCHEO BETHEEN ST. NO. 3 0 3  RND 321 . 

S e l e n e  d o r s a l  is 
G U I N E A  C R U I S E  NO.1 

P o o l  e d  s a m p l  e  ( siiple addingi 
HERN LENGTH = 17.39~~ N= 236 
HUIIBER OF SUBCRIPLES : 5 
SAHPLES FOUND BETHEEN ST. NO. Il AHD 68. 
SAIPLES SEARCHED BETWEEH ST. NO. l AND b 8  

S e l  e n e  d o r r a l  i s 
G A M B I A  C R U I S E  N 0 . 1  

P o o l  e d  r a m p 1  e 1 siaple addinql 
I E A N  LENGIH = 19.92~~ N= 111 
NUIBER OF SUBSRRPLES I b 
SAIIPLES FOUNO BETWEEN ST. NO. 122 AN0 134. 
SAHPLES SEARCHED BETWEEN ST. NO. 119 AND 112 . 

S e l  e n e  d o r s a l  i s 
S E N E G A L  C R U I S E  NO. 1 

P o o l  e d  s a m p l  e i simple addingl 
UEAN LEHGTH = 1 5 . 5 8 ~ ~  N= 429 
NUHBER OF SUBSRHPLES : l8 
SAHPLES FOUND BETWEEN ST. NO. b9 RHD 96. 
SAHPLES SEARCHEO BETWEEN ST. NO. b9 AND 96 Q 



T r a c h u r u e  t r e c a e  
SENEGAL CRUISE  N O . l  

P o o l  e d  s a m p l  e  i simple addingl 
REAN LENGTH = 14.23ci N= 465 
NUHBER OF SUBSAHPLES i 4 
SAHPLES FOUND BETHEEN ST. NO. 74 AND 78. 
SAUPLES SEARCHED BETWEEN ST. NO. b9 AND 96 . 

T r a c h u r u s  t r e c a e  
SENEGAL CRUISE  N 0 . 2  

P o o l  e d  samp l e  i sirple addingi 
HERN LENGTH = 20.12ci N= 846 
NUHBER OF SUBSAHPLES : 10 
SRHPLES FOUND BETWEEN ST. NO. 285 AND 299. 
SAUPLES SEARCHED BEIYEEN ST. NO. 285 IIND 302 . 

D e c a p t e r u s  r h o n c h u s  
GUINEA CRUISE  N 0 . 1  

P o o l  e d  sampl  e  ( simple addingl 
HEAN LENGTH = 16.4Ocm N= 779 
NUHBER OF SUBSAHPLES : 20 
SAHPLES FOUND BETWEEN ST. HO. 3 AND 60. 
SRWLES SERRCHED BEIYEEN ST. NO. I AND b8 . 

T r a c h u r u s  t r e c a e  
MAURITANIA CRUISE N D . l  

P o o l  ed  eampl  e  I siiple tddingi 
UEAN LENGTH = 18.1Bci N= 521 
NURBER OF SUBSAHPLES : b 
SAUPLES FOUND BETYEEN Sl. NO. 144 AND 151. 
SAHPLES SEARCHED BETYEEN SI. NO. 143 AHD 152 . 

T r a c h u r u s  t r e c a e  
MAURITANIA CRUISE N D . 2  

P o o l  e d  samp l e i simple addingl 
HEAN LENGTH = 18.31cn N= 1026 
NUHBER OF SUBSARPLES : I1 
SAIIPLES FOUND BETHEEH ST. ND. 303 N D  319. 
SAiiPLES SEARCHED BETWEEN ST. ND. 303 RND 321 . 

T r a c h i n o t u s  o v a t u s  
SENEBAL CRUISE N O - 1  

P o o l  ed s a m p l  e i simple addingl 
IEAN LENGTH = 22.4lci N= 93 
NUHBER OF SUBSAUPLES : 4 
SNiPLES FOUND BETWEEN ST. NO. 72 RHD BO. 
SAIPLES SERRCHED BETIIEEN ST. NO. b9 AND 96 . 



 hl i r o s c o m b r u s  chrysurus 
GUINEA C R U I S E  NO. i 

C h l o r o s c o m b r u s  chrysurus 
O F F  B I S S A G O S  I S L A N D S  

P o o l  ed s a m p l  e I simple adding) 
HEAN LENGTH = 15.93cn H= B l 6  
NUHBER OF SUBSAHPLES : Il 
SAUPLES FOUND BETNEEN ST. NO. 10 AND 68. 
SAHPLES SEARCHED BETHEEN ST. NO. I AND 6% . 

C h l o r o s c o m b r u s  chrysurus 
G A M B I A  C R U I S E  N 0 . 1  

P o o l  e d  s a m p l  e i s i i p l e  addingl  
REAN LENGIH = 16.34ca N= 268 
NUIBER OF SUBSAUPLES : b 
SAHPLES FOUND BETHEEN ST. NO. I 19  AND 133. 
SAHPLES SEARCHED BETWEEN ST. NO. 119 AHD 142 . 

C h l o r o s c o r n b r u s  chrysurus 
S E N E G A L  C R U I S E  N O . l  

P o o l  ed s a m p  l e I simple adding) 
HEAN LENGTH = 16.38ci N. 1336 
NUiiBER OF SUBSAHPLES : 20 
SANPLES FOUND BETWEEN ST. ND. 71 AND 96. 
SAHPLES SEARCHED BETHEEN ST. NO. 69 AND 96 , 

P o o l  e d  s a m p l  e  i s i i p l e  addingl  
HEAN LENBIH = 1B.37rm N= 35 
NUHBER OF SUBSAHPLES : 4 
SRRPLES FOUND BETYEEN Sl. NO. 98 RND 117. 
SRRPLES SERRCHED BETHEEN ST. NO. 97 AND 110 . 

S p a r u s  c a e r u l  e o s t i  c t u s  
G U I N E A  C R U I S E  N O . l  

P o o l  e d  s a m p l e  i simple adding) 
RERN LENGTH = lb.46cm N= 010 
HUHBER OF SUBSAHPLES : 26 
SAHPLES FOUND BETWEEN ST. NO. b AND 57. 
SAMPLES SERRCHED BETYEEN ST. NO. I AND 60 

S p a r u s  c a e r u l e o s t i c t u s  
G A M B I A  C R U I S E  NO. 1 

P o o l  e d  s a m p l  e i s i i p l e  adding) 
UERN LENGTH = 23.58~8 N= 53 
NURBER OF SUBSAHPLES : 4 
SAHPLES FOUND BETWEEH ST. NO. 128 AND 136. 
SAUPLES SEARCHED BETHEEN ST. NO. 119 AND 142 



Pagel lus bel lotti i 
GUINEA CRUISE ND.1 

Pool ed sampl e i siiple addingi 
I E R N  LENGTH = 16.1Bci N= 1191 
NUifBER OF SUBSAWLES : 21 
SAHPLES FOUIiD BETHEEN ST. NO. 7 AND 67. 
SRHPLES SERRCHED BETYEEN ST. NO. I AND bB a 

Pagellus bellottii 
GAMBIA CRUISE N0.1 

Pool ed eampl e i siaple addinqi 
HEAN LENGTH = lb.13~0 N= 5 6 3  
NUHBER OF SUBSRHPLES : 10 
SRtiPLES FOUND BETNEEN ST. NO. 129 AND 142. 
SAHPLES SEARCHED BETWEEN ST. NU. 117 AND 142 

Pagel lus bel lottii 
OFF BISSAGOS ISLANDS 

Pool ed samp l e i silple addingl 
HERN LEN6TH = Ib.0bci N= 247 
NUHBER OF SUBSRHPLES : 7 
SRWLES FUUND BETWEEN ST. NO. 97 AND 110. 
SRHPLES SERRCHED BETWEEH ST. NO. 97 AND 118 . 

Pagellus bellottii 
HAURITANIA CRUISE N0.2 

Pool ed sampl e i simple addinqi 
HERN LENGTH 12.75ci N= 370 
NUHBER OF SUBSRHPLES : 5 
SRRPLES FOUND BETHEEH ST. ND. 309 AND 317. 
SRHPLES SEARCHED BEIYEEN S l .  NO. 3 0 3  AND 321 . 

Pagellus bellottii 
SENEGAL CRUISE N0.2 

Pool ed eampl e i siiple addinql 
REIN LENGTH = 17.33ci N= 367 
NUBBER OF SUBSRWLES I 5 
SRRPLES FOL'ND BETHEEN ST. NO. 205 AND 296. 
SRHPLES SEARCHED BETWEEN ST. NO. 285  AND 302 . 

Dentex angol enei 5 
GUINEA CRUISE NO. 1 

pool ed sampl e i simple addingi 
AERN LEN6TH = IB.05ci N= 156 
IIUHBER OF SUBSRWLES : 3 
SAHPLES FOUND BETWEEN ST. NO. 7 AND 60. 
SRHPLES SERRCHED BETWEEH ST. NO. 1 AND b 6  . 



B a l  i s t e 5  c a p r i s c u s  
GUINEA CRUISE NO. l 

P o o l  ed sampl e  i s i i p l e  a d d i n g )  
HEAN LENGTH = IB.53cm N= 2550 
NUHBER OF SUBSAIIPLES l 49 
SAHPLES FOUND BETHEEN ST. NO. 3 AND bo. 
SRIPLES SEARCHED BETWEEN ST. NO. 1 AND b 8  . 

B a l  i s t e s  c a p r i s c u s  
GAMBIA CRUISE NO.2 

P o o l  ed sampl e i s i m p l e  a d d i n g i  
IEAN LENGTH = I B . 1 9 c i  N= 463 
NUIIBER OF SUBSRIIPLES i b 
CRIIPLES FOUND BETWEEN ST. NO. 246 AN0 253. 
SARPLES SERRCHED BETWEEN SI. ND. 246 AND 2 6 1  . 

B a l i s t e s  c a p r i s c u s  
OFF BISSAGOS ISLANDS 

p o o l  ed samp l e  i s i i p l e  a d d i n g i  
HEAN LENGIH = 1 7 . 5 7 ~ 1  N= 5 0 5  
NUIIBER OF SUBSRIIPLES : 5 
SRIPLES FOUND BETWEEN ST. NO. 9 8  &ND 109. 
SRRPLES SERRCHEO BETWEEN ST. NO. 97 AND 1 1 6  . 

B r a c h y d e u t e r u s  a u r i t u s  
SENEGAL CRUISE N 0 . 2  I 
P o o l  e d  sampl e i s i i p l e  a d d i n g i  

HEAN LENGTH = 14.21c i  N= b97 
IUIBER OF SUBSRHPLES : 1 0  
SAHPLES FOUND BETWEEN ST. NO. 2 8 5  AN0 301. 
CRIIPLES SEARCHED BEIWEEN ST. NO. 285 AND 3 0 2  

- -. 

B r a c h y d e u t e r u s  a u r i t u s  
G A M B I A  CRUISE NO. 1 1 
P o o l e d  sample  i s l i p l e  add ing)  

IIERN LENGTH = I2.Obcm N= 5 7 1  
HURPER OF SUBSAIIPLES : b 
$AHPLES FOUND BETWEEN ST. NO. 1 2 1  AND 133. 
SAUPLES SEARCHED BETWEEN ST. NO. 119 AND 142 

B r a c h y d e u t e r u s  a u r i t u e  
OFF BISSAGOS ISLANDS 

P o o l  ed sample  i s i m p l e  a d d i n g l  
IEAN LENGIH = 1 1 . 7 1 ~ 8  N= 530 
NUIIBER OF SUBSAIPLES : 8 
SANPLES FOUND BETWEEN ST. NO. 110 AND l!B. 

SAHPLES SEARCHED BETWEEN $1. HO. 97 bND 118 - 



Scomberomorue t r i t o r  
GUINEA CRUISE N D . l  

P o o l  ed sampl e  i s iap le  adding) 
I E A H  LENGTH = 43.2hci N= 107 
NUHBER OF SUBSAIIPLES : 18 
SAHPLEC FOUND BEIHEEN ST. NO. I l  RNO 68. 
SRIPLES SEARCHED BEIHEEN ST. NO. 1 AND 68 . 

Scomberomorus t r i t o r  
GAMBIA CRUISE N 0 . 1  

P o o l  ed sampl e  s i i p l e  addingl 
HERH LENGTH = 37.14ci H= 70 
NUHBER OF SUBSANPLES : 7 
SRHPLES FOUND BETHEEN ST. NO. l i 9  AND 133. 
SRHPLEC CEARCHED BEI IEEH ST. NO. 119 RND 142 
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Scomber j a p o n i c u s  
AGADIR - C.JUBY CRUISE N 0 . 1  

P o o l  ed sampl e i s i i p l e  addingl 
BIIN LEHGIH = 1 7 . 7 3 ~ ~  N= ISBO 
NUIBER OF SUBSRHPLES : 27 
SRHPLES FOUND BETUEEH ST. NO. 154 AND 196. 
SAHPLES SEARCHED BETWEEN ST. NO. 153 AND 196 . 

Scomber j a p o n i c u s  
AGADIR - C.JUBY CRUISE N 0 . 2  

P o o l  e d  samp l e i s i i p l e  addinpl 
REAN LENGTH = 18.lOci H= 779 
NURBER OF SUBSRHPLES : 13 
SRHPLES FOUHD BETWEEN ST. ND. 199 AND 218. 
SRIPLES SEARCHED BETHEEH SI. NO. 197 AND 218 . 

S p h y r a e n a  s p h y r a e n a  
SENEGAL CRUISE NO.1 

P o o l  ed sample  simple addingl 
HEAN LEHGTH = 3 7 . 4 2 ~ ~  N= 36 
HUIISER OF SUB5A)IPLES : 2 
SAKPLES FOUND BETWEEN ST. NO. 70 AND 75. 
SAWLES SEIRGHED BErYEEN ST. HO. b9 AND P6 . 




