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NCTE

The fishery research vessel Dr. Fridtjof Nansen belongs to
the Norwegian Agency for International Development (NORAD) and
was designed and built for scientific and exploratory investi-
gations of fishery resources of developing countries. 1Its
projects are conducted under a joint plan with the Fisheries
Department of FAO based on a funding operation shared by
UNDP/FAO and Norway.

The Institute of Marine Research, Bergen, is responsible for
the operation of the vessel and the scientific programme under
a sub-contract with NORAD and FAO.
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ABSTRACT

The Norwegian research vessel Dr. Fridtjof Nansen has,
under a joint NORAD/UNDP/FAQ programme (GLO/79/011), carried
out acoustic surveys off West Africa in the period May 1981
to May 1982. The work included in this report comprises three
surveys of the shelf from Cape Blanc to Cape Verga with two
of these extended down to Sherbro Island, two coverages of the
shelf off the western Sahara and single coveraaes in Morocco
north to Agadir and in the region Liberia-Ghana. A single
survey in the Republic of Cape Verde is also included in the

report as a separate part.

The work included hydrographical sections and trawling for
biomass identification purposes, except off western Sahara where

only acoustical transects were carried out.

The two coveradges from Cape Blanc to Sherbro Island gave
estimates of total biomass of 3 (May-June 1981) and 3.4 (Feb.-
Mar. 1982) million tonnes, raised to 4.5 and 5.5 million tonnes
to roughly adjust the figures for the un-surveyed shallow parts
of the continental shelf. The two coverages off western Sahara
gave estimates of 0.4 (December 1981) and 1.4 (March 1982)
million tonnes, raised to 0.6 and 2.1 million tonnes for the
whole shelf. A total abundance of 7.5 million tonnes for the
whole shelf from Cape Juby to Sherbro Island is suggested. The
survey in Morocco from Cape Juby to Agadir gave 750 000 tonnes
as a rough total estimate, and the single coverage Liberia~Ghana

gave 800 000 tonnes.

In the report the total biomass estimates are given
according to national EEZs and to pelagic and demersal components.
By combining trawl data with the acoustic estimates, tentative
assessments of the abundance of the main pelagic species within
the surveyed area are given. Assessments of the density of the
individual stocks were hampered by a considerable migration on

and off the continental shelf of western Sahara where no species



identification by trawling was made. One exception is the
triggerfish off Guinea/Guinea-Bissau where the whole stock
seemed to be encompassed by the survey track. This stock was
estimated to be 1.1 (May-June 1981) and 1.4 million tonnes

(February 1982).

From the survey in the waters of the Republic of Cape
Verde a total biomass of 100 000 tounes was estimated, of

which 65 000 tonnes were classified as small pelagic fish.

The main report also contains all catch data and length

measurements arranged by species.



PREFACE

The reports presented here form part of a large amount of
data and documentation produced each year on the fish resources
off West Africa. The results of the surveys with the Dr. Fridtjof
Nansen are considered valid for the areas covered and with the
limitations imposed by species determination through test fishing
and problems of coverage in time and space. The results should
be preferably used in combination with similar data obtained
from other vessels (e.g., R/Vs Capricorne, Cornide de Saavedra,
Ibn Sina), from fishery statistics, catch and effort and biolo-
gical sampling data. This large-scale acoustic survey allowed a
determination of major fish distribution patterns in quantitative
terms. For detailed assessments other data will also be required

in most cases.

The methodology used in acoustic surveys cannot be fully
explained in the context of this report. Those interested can
find full explanations in the new manual produced by FAO:
Johannesson, K. and R.B. Mitson (1983) A practical manual for
aquatic biomass estimation. FAO Fish.Tech.Pap. (240), 249 p.

This document consists of two parts: firstly a summary
final report on several resource surveys made off West Africa
between May 1981 and March 19€2 by the R/V Dr. Fridtjof Nansen,
and secondly a single cruise report covering a survey made around

the Cape vVerde Islands in November 1981.

A preliminary version of Part 1 was presented to the CECAF
Working Party on Resource Evaluation, 2-6 February 1982: this
version has now become obsolete. A limited number of advance
copies of the definitive version were made available to the
CFr.Lr Sub-Committee on Management, meeting at Tenerife in

September 1983.

Part 2 is a full reprint (with the omission of the original
Annex V which is already covered in Part 1) of the Cape Verde
cruise report, first issued in September 1982 by the Institute

. of Marine Research, Bergen.
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1 INTRODUCTION

1.1

Background

In the period May 1981 - April 1982 the R/V "Dr. Fridtjof
Nansen" operated in West African waters from Morocco to Ghana
where the work formed part of the project UNDP/FAO GLO/79/011.

A planning meeting was held in Casablanca in January 1981 where

the following objectives were agreed upon:

a)

b)

c)

to contribute to information on abundance, distribution

and composition by species, size and age of fish stocks;

to study behaviour and other biological characteristics of

thz2 fish species in the area;

to contribute to improved methodology for acoustic surveys

in this area.

During the period in West African waters 10 surveys were carried

out:

1.

Survey of the pelagic community from Cape Blanc to Cape
Verga, May 1981.

Survey of the pelagic community from Cape Verga to Cape
St. Paul, June 1981.

Survey of the small pelagic and demersal fish resources
from Togo to Point Noire, August 1981.

Survey of the pelagic community from Bissagos Islands to
Cape Blanc, September 1981.

Survey of the small pelagic and demersal fish resources in
the coastal waters of the Republic of Capc Verde, November
1981.

Survey of the small pelagic fish resources in the coastal
waters of Mauritania, December 1981.

Survey of the fish resources in the coastal waters outside
12 nm limit in Western Sahara, December 1981.

Survey of the pelagic community from Freetown to Cape Blanc

February-March 1682,



9. Survey of the fish resources in the coastal waters outside
12 nm limit in Western Sahara, March 1982.
10. Survey of the small pelagic fish resources between Cape
Juby and Agadir, March 1982.

The scientific programme was planned and conducted in close
cooperation with FAOQ, the CECAI Secretariat and the relevant
research orgyanisations in the countries concerned. Preliminary
results from the surveys have been presented in short cruise

reports, and in a prodgress report submitted February 1982.

The present report is the final report on all surveys mentioned
above except No. 3 (Togo - Point. Noire) and No. 5 (Cape Verde
Islandsﬂjfor which separate reports have been prepared and
issued. This report thus represents the results from the coastal
shelf area from Morocco to Ghana, with the main survey effort
in the area Cape Blanc - Cape Verga, and single coverings of
the shelf areas off Liberia - Ghana and Morocco. The work
undertaken in accordance with point ¢} in the objectives in-
cludes the introduction of systems for instrument calibration,
intercalibration with other vessels and collection of special
acoustic observations during surveys. Some results on these
matters are given in the appendices, some are reported in
separate papers (Sztersdal et al.,1982) and some are still in

preparation.

The acoustic/exploratory fishing surveys which are discussed

here include the following types of chbservations:

Acoustic system observing depth, bottom type, and fish biomass

by categories.

Fishing system observing catch, its amount and composition,

biological data of fish, catchability.

Oceanographic observations of ambient water characteristics

(tempervature, salinity, oxygen).

1/ Part 2 of this present volume covers the Cape Verde area



The analysis and processing of these data provide information

on the quantity and distrikbution of the fish resources, their
composition and aspects of their behaviour and their environment.
The survey csystem has certain limitations particularly vegarding
the interpretation of the acoustic observations (these will be
discussed later). Similar work in other areas has, however,
demonstrated that findings from these typcs of surveys can
provide gcod but often conservative indications of the availa-

bility of fish resources.

1.2 Plan and Conduct of the Surveys

Plan

The oriyinal purpose was to cover the whole shelf between Cape
Blanc and Angcla twice if possible. A a later date, however,
it was decided to put the main effort on the area off Northwest
Africa, between Cape Blanc and Cape Verga. North of Cape Blanc,
off Western Sahara jurisdictional problems prevented standard
acoustic surveys with trawl sampling. But two partial coverings
outside the 12 nm limit were carried out without trawling for
identification and provided data for a rough assessment of the

fish abundance in the area.

A generator malfunction shortened the Togo - Congo survey
(separate report) by a week, and propellor damage during the
Cape Verde Islands survey limited the followirg December survey
to only the shelf area from Cape Verde and northwards. Except
for this, all surveys were completed in accordance with the

plans.

The survey coverages

Figures 1-10 show the cruise tracks and stations worked on all
surveys in sequential order. The operational characteristics of
the surveys are summarized in Table 1, where the Togo - Congo
survey and Cape Verde Islands survey have also been inciuded,

to permit an overview of the programme off West Africa. Total
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Fig. 1 Survey routes and stations
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distance steamed was approxi-
mately 35500 nm of which
3C700 represented acoustic
survey routes on the conti-
nental shelf. The mean daily
distance advanced was 160 nm
in 189 effective survey
days. Unexpected time loss
was 10 days.'Further con-
clusions regarding the
efficiency of the vessel can

be extracted from Table 1.

Figure 1l gives an overview
of the timing of the surveys
off the different countries.
Mauritania is the best
investigated area with four
coverades, Senegambia and
Guinea with three coverages
and Guinea Bissau, Sierra
Leone and Western Sahara

with two coverages. The rest
of the region is only ccvered

once.,

The acoustic system was
calibrated four times during
the whole period, and four
intercalibrations were
performed with the R/V
“Capricorne" in May-81 ana
Feb-82, with the R/V "Ibn
Sina" in Apr-81 and with the
R/V “"Cornide de Saavedra" in
Apr-82.
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Table 1. Operational features of the surveys off

West Africa.

Cruise Location Dates Days at Distance Number Hydro-
no sea travelled fishing graphic
in survey stations stations
area (nm)
1 Capes Blanc ~ Cape Verga 25/4 - 26/5-81 29 4600 114 {6
3 Cape Verga - Cape St.Paul 1-25/6-81 23 4450 86 40
k] Togo - Congo 4/8 - 3/9-81 23 3340 65 16
4 Bissagos Islands - Cape Blanc 4-30/9-81 25 4020 80 34
5 Cape Verde Islands 3/11 - 2/12-81 22 2700 4 27
6 Mauritania 4-14/12-81 10 2100 13 0
7 Weat-Sahara 15-19/12-81 4 740 - -
8 Sherbo 1sland - Cape Blanc 8/2 - 17/3-82 34 6180 96 33
9 West-Sahara 17-20/3-82 3 750 - -
10 Cape Bojador - Agadir 20/) - 5/4-82 16 1860 9 -
Total survey time, distance in survey arca and stations
worked 189 30740 511 222
Lay-up of vessel, days 119
Transfer of vessel, days and distance 10 4750
Unexpected stop due to repatr 10
Days in perjod 25/4-81 - 5/4-82 345
Days in harbour except from lay-up and repatr 17
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off Western Sahara.
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The distance between the main acoustic transects was generally

10 nm and the shelf was usually surveyed from 10 m out to the
In Feb-82 the area off the Bissagos Islands

200 m depth limit.

was extended to the 500 m depth contour in order to study the

deep-sea community.
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Mar 3-8 Mar 8-17 1982.

Estimates have been made of the area covered by the investiga-~
tions, based on the distribution of the survey grids given in

Figures 1-10,
fish distribution is limited to the shelf area,
covered by the survey has also been calculated. The

and these are shown in Table 2.

Since the main

the shelf area

outer

regions of the shelf (to the defined limit of 200 m depth

contour) have generally been fully covered, but the
shallow parts could often not be covered because of

inshore

a safe

operation depth limit of about 10 m for the ship. Quite fre-
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quently this limit had to be set to 20 m due to lack of detailed
navigational charts for the area. Estimates have been made of
the extent of the shallow inshore shelf left uninvestigated in
the various countries. The estimates of the total fish biomass

are adjusted for these areas omitted from the surveys.

Estimates of survey intensity are also shown in Takle 2, given
as ratios between nautical miles steamed and 100 nautical

. 2 , .
miles™ covered for the various countries.

The surveys off Morocco, Cape Verde Islands and the Dec-81
survey in Mauritania stand out as the most intensively surveyed
areas, and in fact the areas were investigated twice during
these surveys., On the lower side of the scale are the pre-
liminary surveys off West-Sahara with only 6 nm travelled per
100 nm™ covered. The other surveys are dispersed in the range

10-25 nm/100 nm2 and with a mean of 16 for all surveys.

1.3 General Problems of Interpreting the Acoustic Abundance

Estimates

The precision in biomass estimates from acoustic surveys is
based on a number of factors which can be summarized in the
following key-words:

Detection

Screening effect

Representative sampling

Identification

Conversion factors

Detection

Assessing fish biomass by means of acoustic data is a method
which especially lends itself to fish found in schools or other
aggregations in midwater. The dominant species in West African
waters, in terms of biomass, exhibit this type of behaviour. On
the other hand surface schooling tunas and tuna like species
and strictly bottom-dwelling fish such as rays and flounders
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will escape echo sounder detection. Also any fish found within
%-1 m of the bottom will not be observed by the acoustic
system. Recent analysis on paired data from acoustic and trawl
surveys (Saetersdsl et al. (1983)) indicate that the bilas due
to lack of information frow this zone may be less than earlier
expected. For the dominant species in West African waters there

does not seem to be any major problem in acoustic detection.

Screening effect

In areas with high densities of plankton it is difficult for

the scientists assessing the echotraces to distinguish registra-
tions of fish from those of plankton, and this is still more
arduous when the fish densities are low. In West African waters
the plankton did not causc any major problems during the surveys
northwest of Liberia, but from there to the Congo the plankton
occurrences often shaded the gonerally scattered fish registra-
tions, and the precision of the biomass estimates was signifi-

caittly affected.

kKepresgentative sampling

In atl kinds of sampling work it is important that the sampling
device does not significantly affect the distribution in situ.
However, it is likely that a 150 foot vessel with a 1500 hp
engine like "Dr. Fridtjof Nansen" does have an effect on the
behaviour or the fish. If the fish dives in response to the
approaching vessel, the echo received will change according to
the downward angle of the fish, and if the fish swims perpendi-
cular to the ship's track, it may totally escape echo sounder

detecion.

The problem of avoidance increases in shallow waters and is
especially valid during day time and for the fast swimming
species. The phenomenun may constitute a serious problem in
acoustic surveys and, although investigations have been made,
no means of quantification exists. We have therefore in this

report not corrected for avoidance. The biomass estimates are
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therefore likely to be underestimates, especially in the cases
of the sardinellas and horsemackerel. Conversely, the trigger-

fish (Balistes capriscus) seems not to respond significantly to

the vessel, which makes it quite amenable to acoustic investi-

gation.

Identification

The problem of adequate sampling is also relevant when trawling
on multi-species fish registrations in order to identify the
traces and allocate the density figures to the different species.
The fish's catchability may be species- and size dependent, and
trawl data must be used with reservations when allotting the

echo integrator values to the different species.

During the daily judqgements of the echo traces the integqrator
values were allocated to five main groups: a) plankton,

b) clupeoids and anchovies, c¢) horsemackerels and scads,

d) triggerfish and ¢) other fish. The separation was made
partly on basis of the characteristics of the traces and partly
on the composition of the catches. If the integrated densities
within an area are made up of fish from several of these cate-
gories, it is evident that misallocatinns can occur, especially
il the fishes' reactions to the gear are disparate. Thus the
total abundance estimates are more reliable than the ones on a

more specific level.

In this report we have also made use of the trawl data to
separately assess the dominant species' relative importance in
the area, using roughly calculated abundance indices. These
indices have been combined with the acoustic estimates to
provide rough abundance cstimates on the species level. From
this it follows that the estimates for the species level must
only be interpreted as very tentative and are more suggestive

of orders of magnitudes than precise estimates.
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Conversion factors

The output from the echo integrator gives relative values of
fish density. These are to be converted to absolute biomass
figures by means of a multiplication factor C which is depend At
both on the size and the species of the fish. Lacking special
conversion factors from West African species, we have made use
of conversion data from cod and herring in our calculations.
Corrections have been made for the length of the fish but not

for the species.

In spite of the problems and uncertainties mentioned here,
acoustic surveys have often proved to provide good if often

conservative indications of the abundance of fishery resources.

2 KESULTS FOR THE MAIN OPERATIONAL AREA MAURITANIA - SIERRA
LEONE, INCLUDING TWO PARTIAL (ACOUSTIC) SURVEYS OFF WEST-
SAHARA

2.1 Hydrography

The hydrography ¢f the survey area was observed in section:
across the shelf, extending just beyond the edge. The surface
layer temperature was continuously recorded along the cruise

track by a sea-surface thermograph.

The temperature distribution as observed in the surface layer
during the cruises in May-, Sept- and Dec-81 and Feb to Mar-
82, is shown . :spectively in Figures 12-15. These temperature
charts agree well with the general seasonal fluctuations of the

hydrographic regime in the area as described in Troadec and

Garcia (1980) .

During the cruise in May-81 the area north of Cape Verde was
still characterized by northern winter. Temperatures below 20°%¢

are indicative of upwelling in this area. The frontal zone to
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Temperature in surface layer,

Cape Blanc to Cape Verga, Apr 30 -

May 26, 1981.

the south of the upwelling
area was observed south of
Cape Verde, but was not very
well defined. The temperature
distribution between Cape
Verde and Cape Verga was
rather complex, possibly ir
connectica with the transi-
tion period between northern
winter and summer and the
assoclated northward shift of
the front between tropical
surface wacer and upwelled

water.

In September this front was
observed off Cape Timiris
where the temperatures in the
surface layer jacreased from
about 21°C to above 28°c
13a). South of the

front the surface layer had

{Fig.

tropical characteristics and
there was no evidence of

upwelling.

In December the shelf area
off Mauritania and Senegal
(Fig. 14) was characterized
by homogeneous surface tem-
peratures close to 24°¢.
Indications of upwelling were
observed only in a small area
near Cape Blanc where tem-
peratures were below 21%%.
South of this area there was
no evidence of upwelling.

According to the general
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Temperature in surface layer,

Cape Blanc to Cape Verde, Sept 20-28,

1981.

seasonal trends the frontal
zone 1s located off the coast
of Guinea in this season. In
agreement with this no clear
front was observed in the

survey area.

In Feb-Mar-82 the charac-
teristics of northern winter
were dominant and upwelling
obviously occurred along the
coast north of about 13°N.
The surface temperatures were
decreasing towards the coast
with inshore temperatures
generally below 17°c. Just
sovth of Cape Verde there was
an area with temperatures
below 15°C (Fig. 15a) and
north of Cape Verde extensive
areas with temperatures below
16°C were found alony the
coasts of Mauritania, Western
Sahara and Morocco (Figs 15b-
d).

South of the Bissagos Islands,
tropical surface waters with
temperatures above 24%¢
covered most of the shelf
area. The tongue of isotherms
in the frontal zone south of
the upwelling area was pos-
sibly associated with a
southward drift of the up-
welled waters and a northward
current off the edge
(Mittelstaedt,1982). In May-
81 a similar pattern had been
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observed just north of Cape
Verde (Fig. 12) probably
indicating that the upwelling
area was dwindling at this
time.

The sections covering the Cape
Blanc ~ Cape Verde area in
May-81 are shown in Fig. 1l6.

In general the isolines tilted
upwards towards the shore. In
the two northernmost sections
there was evidence of upwelling,
but in the sections further
south this structure could
rather be ascribed to the
southward current. South of
(Fig. 17)

defined thermocline was found

Cape Verde a well

with no judication of upwelling.

Tn Sept-81 thr ca2ction

Cape Blanc revealed clear
indications of upwelling
(Fig. 18).
south a well-defined thermo-

However, further
cline between 25 and 50 m
depth indicated that no up-
welling occurred. The sections
worked south of Cape Verde are

shown in Fig. 19.

The four sections worked
between Cape Blanc and Cape
Verde in Dec-8l are shown in
Fig. 20. Moderate upwelling is
possibly indicated in the two
northern sections and the
thermocline was observed at
somewhat greater depth than in

May and Sept-8l.
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Four sections worked between
Cape Blanc and Cape Verde in
Mar-82 are shown in Fig. 21.
The distribution ot temperature,
salinity and densit, in these
sections clearly showed an up-
welling situation. The tempera-
tures in near surface layers
were between 18° and 150C,
decreasing towards the shore.
The associated salinities were
between 35.6 and 36.0°/00. These
characteristics indicate that
South Atlantic central water
was an important component of
the upwelling water masses. T-8§
relationships for the various
sections (not shuwn in figures)
revealed a northward decrease
in the admixture of South
Atlantic central water and a
correspondingly increased

a -ixture of North Atlantic

central water.

Sections VIII and IX, respec-
tively to the north and south
of Bissagos Islands, were
worked in February 1982. They
did not give any clear indica-
tions of upwelling. The density
structure was suggestive of a
southward flow near the edge
and a northward ticw of warmer,
less saline waters of tropical

origin over the shelf,

The surface layur in sections X

and XI showed tropical charac-
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teristics with temperatures above 25°C and salinities below
35.5°/oo. There were no indicaticns of upwelling.

The density structure in the various sections and the tempera-
ture distribution at the surface are in general agreement with
the model presented by Mittelstaedt, 1982. When upwelling
occurred north of about 13°N during the northern winter there
was a southward current near the coast. Further offshore, just
past the shelf edge there were indications of a northward
countercurvent. In Fekb-82 such indications were observed south
to the Guinean coast (Fig. 22). Such a structure also possibly

occurred north of Cape Verde in May-81 (Fig. 16).

The observations between Cape Blanc and Cape Verde indicated
that in May-81 upwelling associated with the past northern
winter still occurred south of Cape Blanc. In September there
was no upwelling and in December there were indications of
moderate upwelling only close to Cape Blanc. In February 1982

the upwelling system was fully developed.

The distribution of dissolved oxygen indicates that an oxycline
generally coincides with the thermocline. Here the oxygen
content decreascs with depth to less than 2 ml/l below the
thermccline, i.e. at depths with temperatures below about 180C.
Below the mixed surface layer there is a well-defined inter-

relation between temperature and oxygen content.

In Jun-8) sea-surface temperatures were observed along the

coast between Cape Vergya and the Ghana-~Togo border. The tempera-
tures were generally between 27°C and JOOC, but close to the
Ghana coast, temperatures below 26°C indicated that the local

seasonal upwelling had just started (Fig. 23).



31

14 S %e o [
SICvion vid M B0 1)

st 1] LD
i ST O
AR 10
. m/
v 12
" 0
o
N
“
e
e
RIERECLINE SR IIY TR
R LN [ YR BT LI m
R _— feae N . . X

- :"‘"3'— Rlog,

e
T
I S TR
s "
. . ol s
- =
4 - /
eo o 8
e
i
LU R TR TR
st g )

Fig. 22 Hydrographic sections in the area Cape Verde
to Freetown, Feb 8 - Mar 1, 1982.



20* ) 15 10° 5° o* 5° 10°

T T T T T oy g e e e R S S e P e T T o et o s niE o a e oI e e o s
ANAR -

SENEGAL '

T
. “DR.FRIDTJOF NANSEN"

______ S 2 - 25 JUNE 1981

iy . t°C SURFACE LAYER

-
~N
.

REPUBLIC OF N
GUINEA 3
R " . . 10°
(ONRRRY \ ) .

-'SIERRA '~ .
LEONE

'
'
i
.

.
'
’ : y '
.
)
.

. , ! 8°
. TOGO |BENIN
_ K ) N . NIGERIA
G-E &
2
LE: 2 L

(&1

2%

~N
.

_}luLLLul'll’Lu.H-LJll”MH"lM’"NW"JL@"H' .

3 __
Qgr

IR it eN T oI T ITTYITILY {“.nn“xnxn..nnuunrnrrrrrxunmn1rn1111;x 2y NN NN g IIIIAYYT AR EIX AITINfARIIIEIIIIY
15 o 5 o 5°

Fig. 23 Temperature in surface layer, Guinea to Ghana, June 2-25, 1981.

43




33

2.2 Total Biomass and its Distribution Mauritania - Sierra

Leone including Total Fish Estimates off Western Sahara

Figures 24-32 show the fish distributions from all surveys in
three density levels: scattered, slightly gathered and dense.
In mean absolute densities these levels correspond roughly to
14-140 tonnes/nmz, 140-280 tonnes/nm2 and greater than 280

2
tonnes/nm”.

The dominant species in the different locations are identified
by trawling and marked off in the figures by a species code.
The estimates of fish density and abundance for the various
countries and surveys are given in Table 3, and illustrated in
Fig. 33. The procedure for the estimations is given in Annex I.
It will be seen from Table 3 that the grand totals include
estimates for the shallow uninvestigated parts of the shelf.
These estimates are based on the general assumption that the
density per unit area in the shallows is equal to that of the

shelf areas surveyed.

Table J. Estimates of fish biomass Mauritania to Sterra Leone.

Pelagic 1 Pelagic 2 Balistes Other Total Mean density Estimate Estimated
Clupelds Carangids  Trigger fish ::c:urveyad gz:u:S:;:g" g;::f
and anchov, fish tonnes[nmz area
Wost Sahara, Dec-81 x x x 430 34 190 620
Mar-82 X x X 1360 115 730 2090
Mauritania, May-81 6u 370 - 30 460 65 230 690
Sep-81 100 190 2 70 360 52 200 560
Dec-~81 15 470 0 40 525 72 240 765
Dec-81, replica
survey - 370 0 50 420 58 200 620
Mar-82 50 470 0 260 780 110 400 1180
Mar-82, replica
survey 40 170 0 450 660 94 aso 1010
Senegambia, May-81 210 570 70 60 910 134 390 1300
Sap-81 3go 90 140 60 670 88 180 850
Fab-82 40 90 40 430 600 94 310 910
Guinea Blssau, May-81 90 40 3180 140 650 107 620 1270
Sep-81 20 20 350 80 470 73 400 870
Feb-82 70 400 590 130 1190 165 80 1970
Gulinea, May-June-8. 70 30 510 30 640 62 210 850
Feb-82 30 10 720 10 770 90 470 1240
Sierra Leone, Juna-81 80 120 80 20 300 52 120 420
Feb-82 15 5 10 40 70 27 ~1¢0 170
Total Mauritania -
Slerra Leone May-June-81 510 1130 1040 280 2960 82 1570 4530
Feb-~Mar-82 205 975 1360 870 3410 107 2060 5470
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The region Cape Blanc - Sl.arbro Island (Mauritania - Sierra
Leone) has been fully surveyed twice during the programme, in
May-Jun-81 and in Feb-Mar-1982. The total acoustic estimates
are about 4.5 and 5.5 million tonnes respectively (Table 3).

The distribution of fish groups was as follows (per cent):

Clupeids and Carangids Trigger Other Total
anchovies fish fish

May-Jun-81 17 38 35 9 99
Feb-Mar-82 6 29 40 25 100
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Only the triggerfish seems to be completely surveyed during
both coverages as the area of investigation encompasses the
distribution area of the species. Portions of the clupeid and
carangid stocks are distriliuted north of the survey area as
well, and large parts of the 'other fish' ygroup seem to have

had an offshore migration between the two coverages.

The two coverages off Western Sahara (Dec-81 and Mar—82) give
total estimates of 0.6 and 2.1 million tonnes respectively.
During the first survey the fish were located close to the
shore, making only parts of 1t accessible Lo the vessel. During
the second survey the center of distribution was more seaward

and the fish community was thus more fully surveyed.

There does not scvem to be any major ecoloyical barriers in the
whole shelf region from Sherbro Islund to Cape Juby (at N 200)
except the seasonally iluctuating cold-water front, and in

terms of fish communities the region can reasonably be treated

as a single ecological unit.

This whole region was fully covered only once, in Feb-Mar-82.
In this pericd many ot the temporary shore-living species seem
to have had a more seaward distribution than during the earlier
surveys, and the total biomass was thus probably more fully
covered by the vessel's sampling track. This therefore repre-
sents the most comprehensive survey. If one assumes the same
density for the shallow areas as for the surveyed parts of the
shelf, a total estimate for the region would he in the order of
7.5 million tonnes. OC this 1.4 million tonnes is allocated to
the triggerfish. Separate estimates for the other fish groups
are more uncertain as we do not know the species compositions
off Western Sahara and in the shallow areas. From other in=-
vestigations in the area we assume that the majority of the
fish off Western Sahara belony to the horsemackerels (Trachurus

trachurus, T. trecae and T. picturatus), the sardinellas

(Sardinella aurita), the sardines (Sardina pilchardus) and

mackerels (Scomber japonicus and S. scombrus). We therefore

tentatively suggest that 75% of the fish off Western Sahara are
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small pelagics. The large shallow unsurveyed areas in the
south, especially in Guinea and Guinea Bissau, probably hold
considerable resources, and although the portion of pelagic
fishes in this community is unknown, it is probably high. In
order to obtain some rough assessments we assume the share of

small pelagics as 50%, i.e. 1 million tonnes.

On the basis of the assumptions listed above and the biomass
estimates in Table 3, we then arrive at a total estimate of
small pelagic fish of 3.7 million tonnes for the region between
Cape Juby and Sherbro Island. The resources of other fish are
roughly set to 2.5 millicn tornes. The regional estimates with
their main subestimates and assumptions are summarized in

Table 4.

Table 4. Rough cstimates »f the regional abundance of the three maln groups, triguerfish , small pelagic,
and other Eish., All fuigures are redistribated from Table 3 on basis of the main assumptions given.

Abundance

million tonnes Remarks
rounded figures
Trigaer fish 1.4
Small pelagtics:
Cape Blanc - Sierra Leone, surveyed arca 1.2
Cape Blanc - Sicrra Leone, unsurveyed area® 1.0 Assunmlng ~50% small pelagic in the area
West Sahara, surveyed areca 1.0 Agsuming ~75% of total as small pelagics
West Sahara, unsurveyed arca® 0.5 Assuming ~75% small pelagic in the are,
Total small pelagies, whole region 3.7
Other tish:
Cape Blanc - Hicrrva Lewns, surveyed area 0.9
Cape Blanc = Sierra Leone, unsurveyed area® 1.0 Assuming ~50% small pelaglc in tho area
West Sahara, surveyed area 0.4 Assuming ~25% of total as other fish
west Sahara, ursurveyed arca® 0.2 Assuming ~25% other fish in the area
Total other fish, whole region 2.5
Grand total cestimate, whole region 7.6

* The unsurveyed arcas are assumed to hold the same densities of fish as the surveyed areas.

One can reasonably question the high figures for the southern
unsurveyed areas, and until further data are obtained from the
area, more couaservative assessments could be preferable.

By halving the assumed densities in the area, the pelagic and
other fish estimates for the whole region would be lowered to

3.2 and 2 million tonnes respectively.
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The "Other Fish" group consists of dominating elements of
seabreans (Sparidae), grunts (Brachydeuterus auritus, Pomadasys

sp.}, croakers (Sciaenidae), groupers (Serranidae), hairtails

(Trichiurus lepturus), lizardfishes (Synodontidae) and barracudas

(Sphyraenidae).

2.2.1 Composition of the Catches

Tables 5 to 7 present catch distributions by family and bottom
depth strata. The tables include all stations in the region

from Cape Blanc to Sierra Leone, and the three coverages are

Table 5 Distribution of catches in pelagic and bottom trawl by
family and bottom depth strata from stn. 1 to stn. 150

from Cape Blanc to Sherbro Is., May-June 1981.
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treated separately. Further tables with the data sorted into
subregions are given in Annex VI. The family codeg used in the
tables are explained in the beginning of the annex.

Of the total catch in the pelagic trawl the families Balisti "ie
{triggerfish), Carangidae (horsemackerel, scad), Clupeidae
{sardinella) and Engraulidae (anchovy) constituted jointly 60%,
50% and 81% in the three surveys (Tables 4-6). Of the bottom
trawl catch the families Carangidae, Balistidae, Pomadasyidae
{(grunts) and Sparidae {scabreams) comprised 78%, 69% and 59% in
the three coverages. The family Dactylopteridae (flying gurnards)

Table 6 Distribution of catches in pzlagic and bottom trawl by
family and bottom depth strata from stn. 268 to stn. 343
from Guinea Bissau to Cape Blanc, Sept. 1981.
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made notable contributions to the total catches in September,
but occurrences were restricted to a few stations with high
catches (Table 6). Apogonidae (cardinal fishes) and Caproidae
(boarfishes) made similar contriputions, appearing in high
numbers at single stations. It should be borne in mind that the
tables alsoc include the amount of jellyfish in the catches, and
the above percentages would be increased if these were excluded.

To conclude, Tables 5-7 show with the cautions mentionéd, that
the biomass on the shelf from Mauritania to Sierra Leone is

made up of some few families. Further analysis at the species

Table 7 Distribution of catches in pelagic and bottom trawl by
family and bottom depth strata from stn. 426 to stn. 503
from Cape Blanc to Sherbro Is., Feb-Mar 1982.
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level should reveal that these families are made up of some few
species. These species will be dealt with below (see also
Annex V).

2.2.2 Allocation of Biomass on EEZ's

As already mentioned Table 3 includes biomass estimates for the
various countries in the region. These estimates have obvious’
limitations as most of the dominant pelagic species migrate
seasonally along the coast and form stocks shared between

countries.

An exception is the triggerfish (Balistes capriscus) with its

predominance in Guinea Bissau and Guinea, and conly fringes of
the distribution reaching into Senegambian and Sierra Leone
waters. The estimates are from 350 to 590 thousand tonnes for
Guinea Bissau and 510-720 thousand tonnes for Guinea. From two
surveys it scems as if the abundance of triggerfish is somewhat
higher in Guinea compared with Guinea Bissau, with respective

means of 615 and 485 thousand tonnes.

The estimated fish densities (Table 3) can cautiously be taken
as rough indications of the productivity in the area when the

migration pattern and fishing mortality are taken into account.
The estimated densities expressed as the means from all surveys

are as follows:

West Sahara (2 doverages) 75 tonnes/nm2
Mauritania (6 coverages) 75 tonnes/nm2
Senegambia (3 coverages) 105 tonnes/nm2
Guinea Bissau (3 coverages) 115 tonnes/nm2
Guinea (2 coverages) 75 tonnes/nm2
Sierra Leone (2 coverages) 40 tonnes/nm2

It is reasonable to increase the first estimate for Western
Sahara somewhat as the fish were then located close to the
shore and are hence probably underestimated. A mean density in
the order of 100 tonnes/nm2 is more reasonable, and in accord-

ance with the second survey in the area.
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Mauritania seems to be the most exploited area arnd the unfished
density is probably considerably higher, perhaps well above 100
tonnes/nmz. From this we may assume that the fish production

along the shelf from Western Sahara to Guinea Bissau is fairly
uniform and that density values in the order of 100-~150 tonnes

are representative for relatively unexploited areas.

Guinea seems to have a slightly lower density level with around
75 tonnes/nmz, and Sierra Leone, receiving insignificant benefits
from the upwelling system, has only 40 tonnes/nm2 mean density.
This is a level usually more representative of steady state
tropical communities, as for instance large parts of the shelf

in Gulf of Guinea (see also Part 4 and Str¢mme et ai. 1983).

2.2.3 Comparisons with Other Abundance Estimates from

Cape Bojador to Sherbro Island

Marchal and Boely (1977) assessed the fish biomass between Cape
Verga and Cape Bojador in 1974 at roughly 11.2 million tcnnes.
As mentioned earlier we have assessed the biomass in the same

region to be in the ordex of 7.5 million tonnes for early 1982.

Although this could indicate that the total biomass has been
reduced to 2/3 of its 1974 level, small differences in the
methods of calibration for the acoustic equipment and in the
conversion factors used may easily have affected the estimates
to the same degree. Unfortunately the calibration methods for
the electronic equipment and for target strength measurements
on fish have hitherto not been internationally standarized.
This seriously hampers the comparability of the acoustic esti-

matec.

The area between Cape Blanc and Cape Roxo is the most intensively
covered by acoustic surveys conducted mainly by the R/V Capricorne.
Table 8 gives the estimates from the 1974 survey and from the
three most recent surveys from which reports are available. For
comparison the estimates from the R/V Dr. Fridtjof Nansen

surveys are transformed to cover the same area and are included

in the table. -
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Table §. Various biomass estimates covering the reqion Cape Blanc - Cape Roxo.

Estimated abundance (1000 tonnes)

Project Year Season Total Clupeids Carangids Balistes Other Referance
and anchovies

CALT408 1974 Oct-Nov 2380 6813 1013 - 684 Marchal and Boely 1977
ECHOSAR 1 1980 Feb 1582 n.o. n.s. n.s. n.s, Marchal, Gerlc

and Josse 1981
TCHOSAR 2 1980 sep 1005 n.y. n.s, n.s. n.s, Marchal and Josse 1981
ECHOSAR 3 1981 May 2420 625 658 103 1034 Marchal and Josee 1982
NANSEN 1 1981 May 1370 270 940 70 90 Table 3
NANSEN 2 1981 Sep 1030 480 280 140 130 Table 1
NANSEN ) 1982 Feb-Mar 1380 90 560 40 650 Table 3
n.4. = not specified

The most striking feature in the table is the relatively high
total estimates from the ECHOSAR 3 survey. The results from the
Fridtjof Nansen surveys seem to agree reasonably well with the
total estimates from the ECHOSAR 1 and 2 surveys, especially if
one allows for some variation due to seasonal fluctuations. The
first Nansen survey was carried out almost synchronously with
ECHOSAR 3, and unfortunately the results from the two surveys
do not correspond, neither in total estimates nor in allocation
to species groups. The discrepancies between the estimates on
total fish abundance could b -due to different target strength
reference values, while the differences between the estimated
species composition seem to point tc methodological differences
in the design and execution of the survey particularly with

respect to the sampling systems used.

ECHOSAR 3 uses -33.4 dB/kg as target strength for a 17 cm fish
on the 120 kHz system, whereas during the Fridtjcf Nansen
surveys TS = -34.3 dB/kg has been applied on the 38 kHz system.
Setersdal et al. (1983) has pointed to a systematic difference
in recorded target strengths when the 120 and 38 kHz systems
are run simultaneously. A mean target strength value 3-4 dB
lower should be expected on the 38 kHz system. To make the two
vessels' TS values comparable we transform the Nansen TS-value
from -34.3 dB (ref. 38 kHz) to 31.3 - 30.3 dB (ref. 120 kHz).
This systematic difference of 2-3 dB between the two surveys
could account for 60-100% higher estimates from the system

onboard Capricorne.
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The ECHOSAR 2 survey of September 1980 formed part of a joint
survey with R/V Cornide de Saavedra covering the shelf from
Sierra Leone to Guinea Bissau and R/V Ibn Sina off Western

Sahara heading north to Gibraltar. The shelf from Cape Blanc
south to, and including, Sierra Leone was estimated to hold
roughly 2 million tonnes of fish (FAO/CECAF 1981a). The correspond-
ing figures from the two R/V Dr. Fridtjof Nansen coverages are
roughly 3 and 3.4 million tcnnes. Some of the difference could

be due to seasonal migration of the fish stocks. Some over-
lapping occurred in south Senegal during the joint survey, but
this would account for less than 5% overestimation. During the
joint survey the approximately same shelf area was covered by

the last Fridtjof Nansen survey as by the Capricorne and Cornide
de Saavedra. The magnitude of the disparity between the estimates
could indicate that systematic differences either in calibration

or in survey methods also have occurred.

2.3 General Findings Regarding the Distribution and Abundance

of the Main Pelagic Fish Stocks from Mauritania to Sierra

Leone

The general migration pattern and distribution of the dominating
species has been descr bed by other authors (FAO/CECAF

1979} Troadec and Garcia 1980, Garcia, 1982). In the following
we present the distribution pattern found during three surveys
with R/V "Dr. Fridtjof Nansen" (four surveys off Mauritania)

for the species Sardinella aurita, Sardinella maderensis and

Engraulis encrasicolus classified as the "Pelagic 1" group in

the estimates and Trachurus trachurus, Trachurus trecae and

Decapterus rhonchus classified as the "Pelagic 2" group.

Abundance estimates will also be presented for each species,
but these must be considered very tentative as the survey
methods and sampling gear used do not allow a reliable separa-
tion at the species level. Two species can be fairly easily
separated from the group estimates, the anchovy (Engraulis
encrasicolus) and the Atlantic horsemackerel (Trachurus

trachurus), as these species are quite restricted both in
distribution and abundance in the area from Cape Blanc to
Sherbro Island.
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The lack of information of species composition off Western
Sahara constitutes a serious limitation of the data collected.
Only estimates of total fish abundance are given, as no trawling
could be carried out in the area. This reduces the reliability
of estimates of stock level for some species and invalidates
them for others. The total biomass off Western Sahara is esti-
mated in the order of 2 million tonnes (Table 3) and represents
<7% of the total abundance in the area between Cape Bojador and
Sherbro Island.

During the preparation of this report it was not possible to
find data quantifying the species composition off Western
Sahara. Although the composition undoubtedly varies both season-
ally and between years, some information can be extracted from
the known distribution and migration pattern of the common

species (op.cit.). Trachurus trachurus and Scomber scombrus

seem to be the dominant species in the area. Other important

species are Sardinella aurita, Sardina pilchardus and Trachurus

trecae, but their centers of distribution are outside Western

Sahara waters. Sardinel.a maderensis is also present, but of

lesser importancoe.

Since the species composition off Wostern Sahara was unknown at
the time of the surveys, the stock abundance estimates given
below are restricted to resources south of Cape Blanc, and only

tentative references are given for the stocks further north.

2.3.1 Pelagic 1 group (the Clupeoids)

Figure 34 gives the distribution of the Pelagic 1 group during
three surveys, and the estimated densities are given in three
levels. The estimated biomasses by country can be summarized as
follows (thousand tonnes and the country's share as percentage
of total):

May-Jun-81 Sept-81 Feb-Mar-82
Mauritania 60 (12%) 100 (20%) 50 (24%)
Senegambia 210 (41%) 380 (76%) 40 (20%)
Guinea Bissau 90 (18%) 20 (4%) 70 (34%)
Guinea 70 (14%) no survey 30 (15%)
Sierra Leone 80 (16%) no survey 15 (7%)

Total 510 (100%) 500 (100%) 205 (100%)
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Fig. 34 Distribution of the Pelagic 1 group from three surveys
between Cape Blanc and Sherbro Island, 1981-1982.

No corrections for the shallow unsurveyed areas have been
included in these estimates. Due to its nearshore distribution
the flat sardinella (Sardinella maderensis) is believed to be

significantly underestimated. The population of round sardinella
(S. aurita) is, on the other hand, assumed to be almost fully
encompassed within the depth range surveyed, but the species

has an large important stock component north of Cape Blanc, and
it is uncertain whether a separate stock exists in this area or
migrations into Mauritanian waters occur (Troadec & Garcia,
1980). The anchovy (Engraulis encrasicolus) is mostly found in

some few dense patches along the coast and forms only a fraction
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of the estimated biomass of clupeoids. The given kiomass esti-
mates by country show that the main part of the Pelagic 1 group
is located south of Mauritania during all three surveys.

There seems to be a permanent presence of sardinellas betwee
Cape Blanc and Cape Timiris and hetween Cape Verde and the
Bissagos Islands. Further south, batween Cape Verga and Sherbro
Island there are apparently also permanent concentrations of
sardinellas, although this has only been found in two coverages.
Between Cape Timiris and Cape Verde therc arec considerable
concentrations of the Pelagic group between June and September
1981 whereas the fish are practically absent in Mar-82. The
shelt between the Bissaqgos Islands and Cape Verga seems to be

of lesser importance for the distribution of the Pelagic 1

group.

Even 1t it 15 accepted that these 1981-82 assessments represent
underestimates, they indicate that the stocks of sardinellas in
this northern subtropical zonc have declined from the mid-1979
level of about 1 million tonnes. The estimates from Feb-Mar-:2
are striking, indicating that the sardinellas have been 1edu: ad
to less than 00 of the level of the previous year. As this
finding is trom onc survey only, it is possible that parts o¢
the biomass have moved into the shallow waters not surveyed by

the vessel. As mentioncd, the flat sardinellas (S. maderensis)

have their main distribution in the more shallow waters of the
shelf, and it is possible that they have a seasonal migration
perpendicular to the coast. This could explain part of the

reduction in the estimates.

Another possibility is that portions of the sardinella stocks
have migrated northwards off Western Sahara and there account
for some of the increase in biomass in these waters during the
February-March survey (Table 3). However this would be contrary
to the seasonal migration pattern.

Comparisons with fishing data may show whether the decline is

real or not.
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Figure 36 and 37 later in this report show the distribution of
S. aurita and S. maderensis based on the trawl catches only. It

is also evident from these figures that the distributions of
both species were drastically reduced in Feb-Mar-82, compared

with the two earlier surveys.

In the following we will discuss results relevant to the

species of the Pelagic 1 group.

Engraulis encrasicolus

Anchovies (Figure 35) were caught at scattered locations all
over the survey area in May-Jun-8l, while in Sept-81 and Feb-
Mar-82 they were only found in three locations. The species
seems to be permanently present in the Cape Blanc—Cape Timiris
area and off Cape Roxo, having been found there during all
three surveys. This is also the area where the bLest catches

were obtained.

The total lengths measured from samples range from 4.0 to

14.5 cm (Annex III). No clear spawning season is indicated from
the samples, as small specimens occur during all three surveys,
but clear nursery areas for juvenile fish can be spotted off
Cape Roxo and off Freetown, both in Feb-82. The mean length
from all samples is 9 cm, a length that is also representative
for the May—June and September samples. The mean for the
February-March survey is 8 cm. No size-dependent distribution
along the coast can be detected (Figure 35). The catches range
from incidental specimens up to 12 tonnes/hour (south of Cape
Roxo in Sept.-81).

Separate estimates of the abundance of anchovy are hindered by
its frequent occurrence together with both sardines and horse-
mackerel. Sometimes, the anchovies formed very dense schools
during daytime and could easily be caught in large quantities
with midwater trawl, in contrast to the sardinellas and horse-
mackerels. Thus, the anchovies are clearly overrepresented in
the tables of catch distribution.
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Fig. 35 Distribution of Engraulis encrasicolus from occurrence
in trawl catches, Cape Blanc to Sherbro Island, 1981-1982.

In most lccations, however, the catches were less than 100 kg/
hour. Catcles exceeding 1 tonne/hour can all be allocated to
around Cape Timiris and around Cape Roxo. Apart from these
areas the anchovy is assumed to form only a small fraction of

the Pelagic 1 group.

Separate acoustic estimates of dense concentrations of anchovy
give figures of from 10-30 thousand tonnes. In May-81 these
concentrations constituted 90 thousand tonnes of the Pelagic 1

group and in Sept-81 the corresponding figure was 45 thousand
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tonnes. In Feb-Mar-82 no really dense concentrations were
located. As these concentrations were quite restricted in their
distribution they could easily have been missed by the vessel's
sampling track. There may also be seasonal variations in stock
size. Taking into account the scattered occurrences of the
anchovy we somewhat speculatively suggest the biomass of

Engraulis encrasicolus to be in the order of 150 thousand

tonnes, with perhaps an additional 50 thousand tonnes for the

shallow unsurveyed areas.

Sardinella aurita

The round sardinella occurred along the coast in the whole
survey area during the two first surveys (Figure 36). During
the last survey, in Feb—Mar-82, the species was found only in
some few trawl samples along the coast, and then mostly at
catch rates of 2 kg/hour or less. Only off Bissagos Islands
were some concentrations of significance located, and further

southwards no recordings of Sardinella aurita were made. The

species seems to be permanently present in the Cape Blanc~Cape

Timiris area, and off Cape Roxo (Figure 36),

The total lengths measured from the samples range from 6 to
39.5 cm. Plots have been made to map the distribution of speci-
mens of length < 10 cm in order to trace any restricted nursery
areas. In May—June young fish were found in five locations from
the Casamanche River Delta south to the Guinea Bissau—Guinea
border. In September young {ish were spotted only in the

north, in the Cape Blanc—Cape Timiris area, while in Feb—Mar-82

no small sardinellas were caught.

Likewise, the distribution of fish of 30 cm length or more have
been plotted in an attempt to trace any migration of the adult
stock. The old fish were located between St. Louis and Gambia

River in May-June, north between Cape Timiris and Nouakchott in
September, and in Feb-Mar-82 at two widely separated locations,

off Cape Timiris and off Bissagos Islands.
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Fig. 36 Distribution of Sardinella aurita from occurrence in
trawl catches, Cape Blanc to Sherbro Island, 1981-1982.

If one assumes that the old fish off Cape Timiris in Feb-Mar-82
belong to a Saharan stock at its southern part of the distribu-
tion, the findings both for young and old fish correspond well
with the general migration and spawning pattern already known

and summarized by Garcia (1982).

The catch figures (see Annex V) do not reflect the density
and abundance of sardinellas, as the trawling speed is clearly
below optimum for the rather fast swimming adult sardinellas.

Only two catches exceeded 1 tonne/hour, both off Mauritania in

September.
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Generally the catchability of the trawl gears is highly species
dependent, and the distribution of species in the catch may
thus not reflect the composition of species in situ. Since the
two sardinella species are quite similar both in shape and

size, it seems reasonable to assume that they do not differ
substantially in catchability. We have therefore used the catch
records to calculate these two species' relative abundance in
the various countries. Weighted indices of abundance are produced
by counting all stations where the species are present and
giving each station a weight in accordance with the size of the
catch and the following scale: <1 kg/hour = 0, 1-10 kg/hour = 1,
10-100 kg/hour = 2, 0.1-1 tonne/hour = 3, »1 tonne/hour = 4,
This scale was chosen in an attempt to take account of the
irregular distribution of pelagic fish. The species' relative
importance is calculated in percent. The results from these
calculations are given in Table 9, and are applied to the
acoustic estimates te give tentative and very rough figures of

the abundance of the species.

Table 9 . [Indices of occurrence of Sardinella aurita and §. maderensis
by means of number of stations present (0) and by number of
stations present wcighted according to the catch (W) (see text).
The species' estimated share of the Pelagic 1 group within a
country (%) are given on basis of the weighted indices of occut~
rence.

Sardinella aurita Sardinella madercensis

Country and survey: o} W ) o] W )
Mauritania, May -81 ) 8 89 1 1 11
Sept -81 11 22 73 5 8 27
Dec -81 7 7 47 6 8 53
Mar -82 4 3 75 2 1 25
Senegambia, May -81 22 24 49 15 25 51
Sept -81 10 19 35 21 35 65
Feb/Mar =-82 H 0 0 2 i) 100

Guinea Bissau,
May/June -81 8 6 35 7 11 65
Sept ~-81 1 2 3] 2 4 67
Feb -82 3 5 71 3 2 29
Guinea, June -81 9 9 100 2 0 -
Feb -82 - - - 1 1 100

Sierra Leonc,
June -81 5 6 38 6 i0 62

Feb -82 - - - 3 6 100
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By subtracting the estimates of anchovy from the ones for the
Pelagic 1 group, and applying the figures on the relative
importance of the two Sardinella specles one arrivas at the
following very rough figures of the abundance of Sardinella

aurita (thousand tonnes):

May—-Jun-81 Sept-81 Dec-81 Feb—Mar-82

Mauritania 20 55 4 40
Senegambia 105 130 n.s. -
Guinea Bissau 15 5 n.s. 50
Guinea 70 n.s. n.s. -
Sierra Leone 30 n.s. n.s. -
Total 240 (180) 90
n.s. = no survey

These estimates are believed to encompass most of the Sardinella
aurita within the region surveyed, but leave open possible

resources north of Maurit:.iia.

Sardinella maderensis

The distribution of the flat sardinella by its occurrence in
the trawl catches is shown in Figure 37. Three areas appeared
to be of special importance during all coverages; the Cape
Blaac—Cape Timiris area, the Cape Verde—Bissagos Islands area,
and around Sherbro Island. Between Cape Timiris and Cape Verde
the fish was found in several locations in September, while it
was virtually absent from there in the May—June and February-

March surveys.

Juvenile fish of lengths 10 cm or less were localized off
Casamance (south Senegal) and southward from Sherbro Island in
May. In September juveniles were found between Cape Blanc and
Cape Timiris and off St. Louis, i.e. only in Mauritania, and in
Feb—Mar-82 they were caught only in the southern part of the

area, off Freetown.
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Fig. 37 Distribution of Sardinella maderensis from occurrence
in trawl catches, Cape Blanc to Sherbro Island, 1981-1982.

0ld fish with lengths of 30 cm or more were found in May—June
only between Cape Verde and Bissagos Islands, in September only
at three locations in Mauritania, and not at all during the

February--March survey.

According to previous reports the species forms three substocks
in the area, and no wide range migration is known (FAO/CECAF, 1979,
Troadec & Garcia,1980, Garcia,1982). During the "Dr. Fridtjof

Nansern" surveys the length frequency of S. maderensis in the

important shallow areas is virtually unknown, and it is there-
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fore hard to deduce any migration pattern from the samples.

The nursery area localized off Freetown in Feb-82 is not in-
cluded in the general features on the biology of the species
(op.cit.). This ground is shared with S. aurita and Engraulis

encrasicolus.

Employing the same procedure as for Sardinella aurita one gets

the following very rough estimates of the abundance of S.

maderensis (thousand tonnes):

May—-Jun-81 Sept-81 Dec-81 Feb-Mar-82

Mauritania 2 20 4 10
Senegambia 100 230 n.s. 40
Guinea Bissau 30 15 n.s. 20
Guinea - n.s. n.s. 30
Sierra Leone 50 n.s. n.s. 15
Total ~180 (265) 115
n.s. = no survey

These figures are believed to represent serious underestimates

because of the species' quite shallow distribution.

Comparing the totals for the two sardinella species they both
seem to be in the order of 200 thousand tonnes during the two
first surveys, but reduced to 100 thousand tonnes in the last
survey. If one allows that 1/3 of the S. maderensis stock were

in the shallow waters one gets estimates for the sum of the two
species in the range of 500 thousand tonnes during summer/autumn
1981, with a possible reduction to 250 thousand tonnes in early
1982.

2.3.2 Pelagic 2 group (the Carangids)

This group comprises the four species Trachurus tractiurus, T.

trecae, Decapterus rhonchus and D.'punctatus, and Figure 38

gives the groups' distribution and estimated density in three
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levels during the three main svrveys. Extracted from Table 3

the estimated biomasses by countries are (thousand tonnes):

May-Jun-81 Sept-81 Dec-81 Feb-Mar-82
Mauritania 370 190 470 350
Senegambia 570 90 n.s. 90
Guinea Bissau 40 20 n.s. 400
Guinea 30 n.s. n.s. 10
Sierra Leone 120 n.s. n.s. 5
Total 1130 300 r.s. 975

n.s. = no survey
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All the species concerned here may also have parts of their
distribution in the shallow areas not surveyed, but we have not
attempted to give any estimate for these areas, except the ones
given in connection with total fish abundance (see 2.1).
Decapterus punctatus is perhaps the most severely underestimated

as good registrations and catches were obtained close to the
near-shore limit of the survey area at several locations. The
other three species have generally their highest abundance over
the deep part of the shelf (Boely and Freon, 1980).

The total stock size of these species, perhaps with the excep-

tion of Decapterus rhonchus, are believed to be underestimated

as they are also distributed outside the region surveyed. On
the basis of the general distribution and migration pattern

(Garcia, 1932) we assume that Trachurus trachurus had most of

its biomass north of Cape Blanc during all surveys, and T.
trecae probably also had a significant number in this area,

especially during the September survey. Decapterus punctatus

made up most of the Pelagic 2 group in Guinea and Sierra Leone
during the May—June survey and the species had probably then
been covered to its southern limit (off Liberia). In Feb-82
however, the southern survey limit was outside Freetown, and it
is possible that D. punctatus is distributed further southwards
during this period.

North of Guinea the estimates given are almost entirely comprised

of the three species Trachurus trachurus, T. trecae and Decapterus

rhonchus, commonly known as horsemackerels. The total estimates
for these fluctuates from about 1 million tonnes in May-June to
300 thousand tonnes in September to about 750 thousand tonnes
in Feb-Mar-82. The low values in September can generally be
explained by a northward distribution during this period, with

large portions of the biomass north of the survey area.

However, one should note that even during the February-March
survey still close to 40% of the biomass of horsemackerels was
located in Mauritanian waters which may indicate that consider-
able quantities of carangids are distributed still further
north. This is a possibility supported by the high estimates of
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total fish biomass found off Westein Sahara in March 1v52. 7he
250 thousand tonnes reduction between the bay-June and the
February-March survey thus does not necessarily indicate any
actual reduction in the stocks, but the possibility should be

kept in mind.

By the same methcds as described for the Sardinella species, we
have made attempts to split the estimates on horsemackerels to
the species level, using the catch records and assuming that
the catchability is roughly the same for all three species.
Table 10 gives indices of presence and relative abundance on
the basis cf the catch data, and very tentative abundance
estimates are given below where the Pelagic 2 group are dis-

cussed species by species.

Table 10 . Indices of oceurrence of the species belonging to the Pelagic 2 group, by reans of number of
static present {0) and by number of stations present according to the catch (W) (see text)
The species estimated shuwe of the Pelagic 2 group within a country (%) are given on basis of
the woighted andices of abundance.

Trachurus trachurus Trachurus trecue Decapterus rhonchus Decapterus punctatus

Country and survey: 0 W 1 Q W % [¢) W 2] Q W t
Mauritania, My -R) 2] 6 12 18 BL 74 3 7 14 - - -
sept -Bi - - - 1l 26 48 13 28 52 - - -
[T 4 8 13 8 20 33 16 32 54 - - -
Mar -H2 15 18 37 17 21 4] 7 10 20 - - -
Sencyambia, May -81 3 2 2 24 a5 56 18 24 42 - - -
Sept =81 - - - 2 7 25 9 21 75 2 0 0
Feb/#Mar  -82 1 0 0 13 23 100 1 0 0 - - -

Guinva Bissau,
May/Junce -81 - - - 5 6 35 8 11 65 - - -
Sept -8l - - - - - - - -~ - - - -
Feb  -82 - - - 5 12 80 2 3 20 - - -
Guinea, June -81 - - - 3 3 50 3 3 50
teb -82 - - - 1 [ - - - - - -

Sjerra Leony,
June -81 - - - - - - - - - 4 7 100
Feb  ~-82 - - - - - - 1 0 0 2 0 0

Trachurus trachurus

The information gathered on Trachurus trachurus is inadequate

as the surveys have only covered the- southern part of the
distribution area. In May, the species was found south to Cape
Verde, in September it was absent from the survey area, and in
Dec—81 and Mar-82 it occurred in various areas along the coast
down to St. Louis (Fig. 39).
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Fig. 39 Distribution of Trachurus trachurus from occurrence in
trawl catches, Cape Blanc to Sherbro Island, 1981-1982.

The old fish of lengths 30 cm or more do not form outstanding
aggregations or any clearly restricted distributions, and the
group is always present in the southernmost samples of the

species.

Juveniles of lengths < 10 cm were present south to St. Louis in
May-8l1 and Mar—82, while they were only found a little south of
Cape Blanc in Dec—8l. Particularly samples from Mar—82 indicate
a major (post~)spawning perilod by their distribution and size

of juveniles. No juveniles were fournd in Senegalese waters.,
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The catches were never quantitatively substantial. The fish
were caught on 33 occasions and on 21 of these the catch was
less than 10 kg/hour. 7 catches exceeded 50 kg/hour, and only
one was more than 200 kg/hour.

By the very rough methods already described we have estimated
the biomass by country as follows (thousand tonnes):

May-81 Sept-81 Dec-81 Feb—-Mar-82
Mauritania 45 - 60 170
Senegal (north) 10 - no survey 0
Total 60 - 60 170

Trachurus trecae

The distribution of Trachurus trecae, by its presence in the

trawl catches, is shown in Figure 40. In May-81 and Feb-82 the
species was located south to the Bissagos Islands while in
Sept—-81 the southern limit was around St. Louis. In December of
the same year only Mauritania was surveyed and the fish were

distributed at least as far south as in September.

The old fish of lengths > 30 cm were located around the Bissagos
Islands in Feb—82 and formed probably the head of the southward
migration. In May—81 the corresponding sounthern limit was Cape
Verde and, in accordance with the general migration picture,

the fish were probably moving north. In September a few old

fish were located near Nouakchott and the majority thus probably
being distributed north of Cape Blanc.

Juveniles of lengths less than 10 cm were located between 5t.
Louis and Bissagos Islands in May, between Nouachott and Cape
Blanc in September and between Cape Timiris and Cape Roxo in

Feb—-Mar-82.

The species was caught at 106 stations during the eniire pro-
gramme. 41% of the catches were less than 10 kg/hour, and 32%
of the hauls exceeded 200 kg/hour. Catches exceeding 1 t/hr
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Fig. 40 Distribution of Trachurus trecae from occurrence in
trawl catches, Cape Blanc to Sherbro Island, 1981-1982.

were obtained only on 6 occasions, but the catch figures are in
no way representative of a commercial fishery as the trawling
speed and the gear size was clearly below optimum for this fast

swimming pelagic species.

The abundance of Trachurus trecae are roughly estimated as

follows (thousand tonnes):
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May-Jun-81 Sept-81 Dec-81 Feb-Mar-82

Mauritania 275 90 150 200
Smanegambia 320 20 n.s. 90
Guinea Bissau 15 - n.s. 150
Guinea - n.s. n.s. -
Sierra Leone - n.s. n.s. -
Total 610 110 440
n.s. = no survey

The total estimates vary from about 600 thousand to 100 thousand
tonnes during the programme. The major reduction in the estimates
from May-June to September can largely be ascribed to migration
north of Cape Blanc.

One should also keep in mind that even in February-March nearly
50% of the total biomass of the carangids is allocated to
Mauritania, although the general migration picture states the
species to be in their southern part of the migration cycle.

This makes it possible that T. trecae are still distributed
further northwards, off Western Sahara. The high total fish
abundance off Western Sahara at this time may support this. Due
to the uncertainties of species composition off Western Sahars
the reduction of 170 thousand tonnes in T. trecae from spring -81
to early -82 does not give us a firm reason to believe in an

actual reduction of the stock.

Decapterus rhonchus

The yellow horsemackerel appears on the Arguin Bank year round,
but apart from this the distribution of the species on basis of
the trawl catches (Figure 41) suggests a seasonal migration
along the coast. In May-Jun-8l the species was found mostly
south of St. Louis, while in September and December same year a
widespread distribution occurred northwards up to Cape Blanc.
In September the southern limit of the distribution was off the
Gambia, while in Feb-Mar—82 the fish were found as far south as
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Fig. 41 Distribution of Decapterus rhoncus from occurrence in
trawl catches, Cape Blanc to Sherbro Island, 1981-1982.

the Bissagos Islands. Here big fish of mean length 36 cm occurred

together with Trachurus trecae and Sardinella aurita, possibly

forming the frontier of a southward migration. We find it
remarkable that Decapterus rhonchus was not located in Senegal

at this time, aud that the main part of the biomass was still

in Mauritania.

The yellow horsemackerel was also located south of the Bissagos
Islands in May—-81 and in Feb-82. This fish probably forms an
independent southern population already identified by Soviet
scientists (FAO/CECAF, 1979).
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Juveniles of 10 cm length or less were located between Cape
Verde and Cape Blanc in September and on the Arguin Bank in
December. In May—Jun-81 and Feb-Mar-82 no juveniles were caught
north of Sierra Leone, although in the February-March survey
juveniles were located off Freetown along with other species.
This seems to be an important nursery ground for the southern

area of the investigation.

The species was caught on 86 occasions during the surveys, but
in 37% of the hauls the catch was less than 10 kg/hour. Six
hauls or 7% exceeded 500 kg/hour. The highest catch was 9800 kg/
hour, off St. Louis in Sept—81.

Stressing more the order of magnitude than absolute abundances,
the following biomass estimates are given for Decapterus

rhonchus (thousand tonnes):

May-Jun-81 Sept-81 Dec-81 Feb—Mar-82
Mauritania 50 100 250 100
Senegambia 240 70 n.s. -
Guinea Bissau 25 20 n.s. 40
Guinea 15 n.s. n.s, 10
Sierra Leone - n.s. n.s. -
Total 330 190 150

n.s. = no survey

Only small fractions of the stock are generally assumed to be
distributed north of Cape Blanc (Troadec & Garcia,1980). The
surveys with "Dr. Fridtjof Nansen" are therefore believed to
have encompassed most of the stock, at least of the important
northern population. If, as we believe, great parts of the
stock did not seasonally move into the very shallow waters
unsurveyed by the vessel, the given biomass estimates indicate

a reduction of the population in Feb-Mar—-82 to near half of the

level of May the previous year.
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Decapterus punctatus

In Jun—8l this species constituted the majority of the carangids
found in Sierra Leone, and a portion of the biomass in the
shallow waters of Guinea. In Feb—82, the last survey carried

out in the area, the species was identified by trawl only in

two locations in Sierra Leone. During this coverage major
aggregates of fish close to the bottom were located in shallow
waters just south of the Bissagos Islands. Because of very
coarse bottom conditions it was not possible to trawl on the
registrations, but the characteristics of the traces are clearly

that of one of the pelagic species, most iikely D. punctatus.

Based on the few data and the methods already described, we

have estimated the biomass of the species as follows: (thousand

tonnes)

Jun—-81 Feb-82
Guinea Bissau - 210
Guinea 15 -
Sierra Leone 120 5

The southern limit of the latest survey was off Freetown, so it
is possible that part of the population is distributed further
south. The species occurred mainly in quite shallow waters and
there formed dense schools detected by the sonar. As the species
is assumed to have a large fraction of the population in shallow
waters, the above given estimates do in no way indicate the

size of the stock, but show only the fraction available for

off-shore fishing.

The catches were never substantial. Of 25 catches 17 were less
than 10 kg/hour and the best were two catches just under 200 kg/
hour. Purse-seining the schools in the shallow waters would

probably give considerably higher catches.
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2.4 General Findings for Other Main Species

Extracted from Table 3 the biomass estimates on the "Other

Fish" group are as follows (thousand tcnnes):

May—Jun-81 Sept-81 Feb~Mar-82
Mauritania 30 70 260
Senegambia 60 60 430
Guinea Bissau 140 80 ' 125
Guinea 30 n.s. 10
Sierra Leone 20 n.s. 40
Total 280 210 865

n.s. = ne survey

The estimates from the May-June and the September survey scem

to be in fair agreement, while the February—March estimates are
substantially higher in Mauritania and especially in Senegambia.
During the last survey about 50% of the biomass of "Other Fish"
was found in dense aggregations in shallow waters off Mauritania
and Senegambia, while the two first coverages were characterized
by a much more even distribution. The patches consisted mostly

of Pomadasyidae (mainly Brachydeuterus ‘auritus), Sciaenidae,

Sparidae and Trichiuridae (Trichiurus lepturus). This considerable

increase in biomass suggests that a migration had taken place
before the last survey from the shallows into the shallow
waters covered by the vessel. Such a migration perpendicular to
the coast could be a reaction to the cold anrd oxygen-depleted

water replacing the nearshore waters during upwelling.

The surveys carried out with "Dr. Fridtjof Nansen" off Western
Africa are essentially acoustic both in purpose and design.
Bottom trawling was then carried out only when fish were some-
what aggregated and formed notable contributions to the echo-
integrator, contributions that needed to be identified. Schooling
species or other species with an aggregated distribution pattern
are consequently oversampled in relation to species with a more
solitary behaviour and dispersed distribution. This should be
kept in mind when making use of the trawl data for biological
studies.
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Several families made notable contributions to the catches,
namely the seabreams (Sparidae), the grunts (Pomadasyidae),
hairtails (Trichiuridae), croakers (Sciaenidae), catfish
(Ariidae) and threadfins (Polynemidae). Of the families
Carangidae and Clupeldae species other than the ones dealt w**h
in the foregoing chapter made important contributions to the

catches. To be mentioned are Alectis alexandrinus, Caranx

chrysos, C. senegalus, Chloroscombrus chrysurus and Selene

dorsalis among the carangids and Ilisha africana among the

clupeoids. For further information on these and other species

we refer to the Annexes V and IV where catch data and length
Gistributions are presented by species. Included in Annex

VII are also maps of all fishing stations for each coverage.
The occurrence of a certain species can then be illustrated by
marking the stations where the species was caught. By preparing
the data this way we hope to have facilitated further specialized

study.

Of the many species belonging to the "Other Fish" group, we
present distribution charts for two species commonly occurring

in the catches; the bigeye grunt (Brachydeuterus auritus) and

the hairtail (Trichiurus lepturus). The triggerfish (Balistes

capriscus) was treated separately during all surveys and the

findings are covered in a separate chapter in this report.

Brachydeuterus auritus

The distribution of the bigeye grunt during the surveys is

shown in Figure 42. The species is found along the entire .
region from Cape Blanc to Sherbro Island, but the distribution
pattern secems to be seasonally dependent. In the winter (Feb-
Mar-82) and spring (May—Jun-8l) the species seems to be mainly
restricted to south of Mauritania while in September and December
it is widespread in Mauritanian waters up to Cape Timir.s.
Especially in Dec-81 the fish was spread abundantly between

Cape Timiris and St. Louis. The findings coincide with the

general migration picture already known (Garcia 1982).
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Fig. 42 Distribution of Brachydeuterus auritus trom occurrence
in trawl catches, Cape Blanc to Sherbro Island, 1981-1982.

Juveniles were caught in Feb—Mar-82 off St. Louis, Cape Roxo
and Freetown, and in December between Cape Timiris and St. Louis
(southern limit of the December survey).

The species was found in 93 hauls during surveys in the reaion
and of these 8 hauls exceeded 1 tonne/hour. The big catches,
except one, were ail caught between Cape Verde and Nouachott
(between 15°N and 17°N specifically).



Trichiurus lepturus

The distribution of the largehead hairtail by its occurrence in
the trawl catches is shown in Figure 43. In May-8l the species
seems to form two major distribution clusters in the regilon
north of the Bissagos lslands., cne off Senegal, north of Cape
Verde and one in the waters off Cape Roxo. In September the
species was found mostly north of Cape Verde and up to Cape
Blanc, while in Feb-Mar-82 the fish was again concentrated in
North Senegal and off Cape Roxo, and also in a cluster on the
Arguin Bank (Cape Blanc area). The hairtails were not located

betveen bissagos Islands and Freetown during the last survey.
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Fig. 43 Distribution of Trichiurus lepturus from occurrence in
trawl catches, Cape Blanc to Sherbro Island, 1981-1982.
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Juveniles were caugint in Feb—Mar-82 off St. Louis and off Cape
Roxo and in December on the Arguin Bank.
The species was caught in 90 hauls, generally in small cuantities

and mixed with other fish. The two best catches were around

300-400 kg/hour and only seven other hauls exceeded 100 kg/hour.

3 RESULTS FROM MOROCCO SURVEY, MARCH—APRIT. 1982

3.1 Fish Abundance and Distribution in the Region of Cape

Bojador - Agadir

The region was covered twice in the period March 23 - April 3
1982. The first coverage was the most intense including all the
sampling work and some acoustic experiments, while the second
was carried out with a more open survey grid en route from
Agadir to Tenerife. The primary objective of the second coverage
was to get a second independent acoustic estimate, but also to
check if the distribution pattern had changed significantly in

the short period between the two surveys.

The fish distributions found during the two coverages are shown
in Figure 44. The main species caught in the trawl are given in
the maps and the three levels of density shown correspond
roughly to 14-140, 140-280, and more than 280 tonnes/nmz.

As can be seen from the figures, the distribution pattern
changes significantly between the two surveys as the pilchard

(Sardina pilchardus), previously a dominant species in the

area, had moved shoreward during the last survey and was only
partially covered by the vessel's samcling track. This feature
also affected the second acoustic estimate significantly and
made the two estimates statistically incomparable in terms of

sampling errors.
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Tue blomass estimates were as follows (thousand tonnes):

Sardina Scomber japonicus Other Total

pilchardus and Trachurus trachurus fish
1 coverage 330 340 eo 750
2 coverage 180 - 190 376

As already mentioned we consider the first coverage the most
representative rfor the biomass in the area in that it was both
the most detailed survey, and also that it seemed to include
most of the biomass, while the second coverage seems to have
omitted considerable quantities in the shallow areas. During

the second coverage the chub mackerel (Scomber japonicus) was

more dispersed and it was difficult to assess its share of the
integrated densities as it frequently occurred together with
other fish. Consequently the mackerels are included in the

"Other Fish" estimate for the second coverage.

Again we like to stress that, as mentioned several times earlier
in the report, the group estimates are only to be interpreted

as indicative, while ws put higher reliance in the total esti-
mates.
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The close to 50% reduction in the total between the two surveys
may only be partly explained by the loss of fish into the
shallow waters. Another important factor seems to be that due

to the open survey grid during the second coverage, conrsiderable
aggregates of fish seem to have been overlooked by the sampling
track.

On the basis of our findings we assume the total biomass in the
area surveyed to huve been in the order of 750 thousand tonnes.
Of this about 90% is made up of about equal shares of pilchard
and mackerels (including horsemackerels), while the remaining
10% are allocated to other fish. Of the 80 thousand tunnes
classified as "Other Fish”, 55 thousand tonnes are made up of

Calanthias ruber, along the shelf edge. Apart from this the

group on the basis of the very few lottom trawls carried out
(3), consists mostly cf various seabreams (Sparidae) and john
dory (Zeus fabker). See also Annexes II, III and V for further

data from the catches.
During the survey the main part of the fishing fleet was concen-

trated in the northern area while the considerable resources in

the south seemed virtually unexploited.

4 RESULTS FROM THE SURVEY LIBERIA - GHANA, JUNE 1981

4,1 Fish Abundance and Distribution

Figure 45 shows the fish distribution from Liberia to Ghana,
June 1981 and the dominant species in the catches are given in
the figure. The total abundance within the part of the shelf
surveyed is estimated to about 730 thousand tonnes. The un-
covered shallow areas comprised about 10% of the shelf, and if
one assumes the same densities in these areas as in the others,
the total estimate for the whole shelf would be approximately
800 thousand tonnes. In the surveyed area 70% (500 t.tonnes) of
the fish were classified as triggerfish, 17% (130 t.tonnes) as
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Fig. 45 Fish distribution from Liberia to Ghana, June 1981.

Pelagic 1 and 7% (50 t.tonnes) as Pelagic 2. The "Other Fish"
group, consisting mostly of various demersal fishes, comprised
only the remaining 7% (50 t.tonnes). Generally, demersal fish
were seldom detected by tlhie acoustic system as the species
rarely formed aggregates in the area. This is also reflected in
the catches in the bottom trawl, Table 11. The table shows that

Table 11. Distribution of catches by fumily and bottom depth strata
from Liberia to Ghana, st 152-200, June 198l1. Family codes
are explained in Annex VI.
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pelagic fish also dominate the bottom trawl catches. Of the
typical bottom fish only the families Caproidae, Sparidae and
Ariommidae contributed more than 1% to the total catch. Of the
total catches in the pelagic trawl (Table 11), 90% is trigger-
fish, Balistes capriscus, while clupeids and anchovies only

contribute 2% each to the catches. The carangids are almost
absent from the catches with only 1% of the total catch.

4.2 Allocation on EEZ's

Liberia

Rough estimates cf the biomass in Liberia in June 1981 were
(1000 tonnes):

Triggerfish 2
Pelagic 1 47
Pelagic 2 40
Other Fish 37
Total 126

Mean density 24 tonnes/nm2

These estimates are for the surveyed shelf area, which was 92%
of the shelf. The total estimate could be raised by roughly 10%

to compensate for the unsurveyed shallow parts.

The low abundance of fish is also reflected in the catches from
15 trawl hauls, which yielded an average catch of 215 kg/hour.
In the entire region from Liberia to Ghana the average catch
was 660 kg/hour.

The Pelagic 1 group consists mainly of Sardinella aurita which

occurred in 6 of 15 hauls (ratio of occurrence 6/15), S.
maderensis (2/15) and Anchoa guineensis (4/15). The Pelagic 2
group consists mostly of Decapterus punctatus (6/15).
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Ivory Coast

The biomass estimates for the Ivory Coast were (1000 tonnes):

Triggerfish 188

Pelagic 1 39
Pelagic 2 2
Other Fish 1
Total 230
Mean density 77 tonnes/nm2

The shallow uncovered parts are 17% of the total shelf, and the
total estimate could be raised to 280 thousand tonnes to compen-
sate for this.

The triggerfish amounted to 80% of the total catch in the area.

The Pelagic 1 ygroup consisted of Sardinella aurita, S. maderensis

and Anchoa guineensis with ratios of occurrence 6/11, 7/11 and

4/11 respectively. The resources belonging to the Pelagic 2

group seem very small, but Caranx chrysos and Selene dorsalis

were present in the catches.

Ghana

The resources in Ghana ‘/2re estimated to be (thousand tonnes):

Triggerfish 314

Pelagic 1 40
Pelagic 2 10
Other Fish 14
Tetal 378
Mean density 57 tonnes/nm2

The shallow unsurveyed areas make up 8% of the total shelf, and
the total estimate can be raised to 410 thousand tonnes to

roughly correct for this.
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As off the Ivory Coast the triggerfish is the dominant species
comprising 82% of the total estimated fish abundance. The

Pelagic 1 group consists of Sardinella aurita, S. maderensis

and Anchoa guineensis with ratios of occurrence 6/23, 9/23 and

2/23 respectively. The sardinella occurred together with the
triggerfish in the area, and it proved impossible to separate
the species quantitatively by the traces of the echogrammes.
Furthermore, the catchability of the species for the gears used
is likely to be unequal but unknown. The composition in the
catches could therefore not be used directly to split the
species. The estimate of the Pelagic 1 group is thus very
uncertain. The triggerfish was, however, clearly dominant on
all locations, so the aforementioned problems would have less

affect on that estimate.

The Pelagic 2 group consists of Decapterus punctatus and D.

rhonchus with ratios of occurrence 8/23 and 3/23 respectively.

Other carangids found were Chloroscombrus crysurus, Selene

dorsalis and Caranx crysos.

4.3 Summary of Small Pelagic Fish Liberia to Ghana, June 1981

The clupeoids along the coast from Liberia to Ghana consisted

of anchovy and round and flat sardinellas. For the Ivory Coast
the clupeoids are perhaps overestimated. Off Ghana the sardinella
was extensively mixed with triggerfish and the estimate of

stock biomass is as men!' .ed above unfortunately not very

reliable.

The carangids (Pelagic 2 group) were not located in substantial
gquantities in the eastern part of the area. In Liberia, 40
thousand tonnes were allocated to the group, mainly of Decapterus
punctatus. There the species formed the southern part of the

same population as found off Ghana and Sierra Leone.



82

5 RESULTS ON TRIGGERFISH (Balistes capriscus) FROM ALIL SURVEYS

5.1 FPish Distribution and abundance

The triggerfish (Balistes capriscus) seems to be divided into

two separate stocks off West Africa, with no apparent inter-
change. The western stock, with its center of distribution off
Guinea and Guinea Bissau, was fully surveyed twice in the

Dr. Fridtjof Nansen programme, in May-81l and Feb-82. In Sept-81
the stock was only partly covered. The ecastzrn stock with its

center off Ghana has only becen covered once (Jun-81).

Figure 46 based on the integrator readouts classified as trigger-
fish shows the distribution of the Guinea stock at three levels
of density during the three coverayes. Fiqgqure 47 on the other
hand shows the distribution of the same species during the same
coverages, but solely on basis of the trawl catches. This
figure includes spurious occurrences in the fringes cf the
distribution area but ro density lcevels. The Guinean stock of
triggerfish was distributed north to Cape Timiris and south to
Sherbro Island. 'fhe main distribution is south of Cape Verde
and substantial quantities are from Bissagous Islands and south-
wards. There scems to be a terdency of increasing length with
increasing lai. ..de in the younger part of the population, i.e.
for the small and middle sized individuals. Figure 4% shows
this for the threc coverages, In May-June this pattern is not
apparent., bul the mininum values show Lhat all Fish of 16 cm or
less are located south of 11Y30'N. The results from the two
other coverages show a clear tendency to increasing mean and
minimunm lengths by latitude. The size distribution could be due
to a gradual northward migration wilhin the younger part of the
povulation. A pPossibility of a location-dependent growth,
corresponding with a general decreasing productivity southwards,
sunuld also be considered. he maximum values in the samples do
not show a similar trend. The figures also indicate that there
is little or no recruitment of young fish into the population
during the period of the surveys, as the minimum values in-

crease with each survey along the coast.
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The distribution of the Ghana stock in Jun-8l1 is shown in
Figure 49. The triggerfish is distributed from the border
between Liberia and the Ivory Coast and eastward almost to
Togo. The length distributions show the same pattern as for the
Guinea stock; the mean and minimum lengths observed tend to
increase westwards (see Annex III st. 171-200). From Figure 49
it is also seen that the triggerfish is virtually absent from
Liberia. From this we assume that the two populations do not

mix.

The biomass estimates were as follows (thousand tonnes):

May-Jun-81 Sept-81 Feb-82
Guinea stock 1050 490%* 1350
Ghana stock 500 n.s. n.s.
By EEZ's:
Senegambia 70 140 40
Guinea Bissau 380 350 590
Guinea 510 n.s. 720
Sierra Leone 80 n.s. 10
Liberia 2 n.s. n.s.
Ivory Coast 190 n.s. n.s.
Ghana 310 n.s. n.s.
n.s. = no survey * = partly coverage cnly

The triggerfish seem to react very little to the research
vessel, and the species is generally very even in its distribu-
tion. We therefore consider the estimat->s for this species to

be the most reliable obtained during the programme.

The first and last surveys fully encompassed the population of
the Guinea stock, and the two estimates seem to be in fair
agreement, allowing for some growth in the intermediate poriod.
As seen, the western stock is approximately twice the size of

the eastern stock.
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Earlier estimates (FAO/CECAF, 1981b) of the Ghana stock are

68 thousand tonnes for Ghana (1376) anl 8 thnusand tonnes for

the benthic part on lvory Coast (1977). The estimate from the
"Dr. Fridtjof Nansen" survey thus far exceeds the earlier assess-
ments of the Ghana stock.

Earlier estimates of the Guinea stock are (FAO/CECAF, 1981a
and b) (1 000 tonnes):

USSR survey 1975 80
Capricorne Nov 1978 440
Capricorne Mar 1979 440

Cornide de
Saavedra 1980 760

The results from the "Dr. Frilitjof Nensen" surveys also indicate

a cousidurable recent growth in the Guinea stock.

The distrikution of the catches of “riggerfish is shown in
Table 12. Except for iwo cases, both off Cape Roxo, all hauls
in the westevn stock exceediag 1 tonne/hour were obtained from
the Bissagos Islands and south to the Guinea - Sierra Leone
border. In the Ghana stock four hauls were above the same
level, w.ithin 60 miles from Cape Three Points. The fish was
genarally very easy to catch and the best catch (12 tonnes/hour
at swn 87) is in no way outside the range of the expected

catches.

fable 12. Catch distribution of triggerfish (Balistes capriszus) by survey.

NUMBER OF HAULS IN CATCH GROUPS (kq/hr)

<1 1-10 10-50 50-200 200-1000 »>1000
Guinea stock, May-June 1981 1 8 12 7 11 12
Chana stock, June 1981 0 0 4 7 6 4
Guinea stock, September 1981 ] 3 4 7 11 2

Guirca stock, February 1982 1 2 6 3 2 4
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5.2 Aspects on the Bioioyy of Balistes capriscus

The size-dependent distribution along the coast of West Africa
has already been touched in the fcregoing chapter. The same
pattern 1is shown when the samples are poocled by countries.
Figure 50 shows the pooled length distributions from Ghana,
Ivory Coast and Guinea Bissau waters from the May-June survey.
The distributions from the three arcas have clearly distinct
modes: Ghana 14.5 cm, Ivory Coast 16 cm and Guinea Bissau 19 cm.

Yo

28 Ghana N= 2810
24 1

20 -

Ivory Coast N=1367
16
| Guinea Bissau N= 792

ol

e 4

L 1 \Y

0 z . \

12 1% 16 18 20 22 r 2 28 LENGTH CM

Fig. 50 Length frequency distributions of triggerfish (Balistes
capriscus) off Ghana, Ivory Coast and Guinea-Bissau, June 1981.

Weight measurements were carried out on length grouped material,
and the weiqht data were later pooled in % cm len:th groups.

The relatiorship between the fork length and weisht is given in
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Fig. 52 Percentage of identified females by .5 cm
length intervals of triggerfish (Balistes capriscus)
off Guinea - Ghana in June 1981.
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Figure 51. An exponential regression analysis on all data
with more than 5 specimens in the length interval gave the
equation

W = 0.035209-L

(g) (cm) 2.1817 r2=0.972

for the relationship. This agrees well with earlier results
(Gerlotto, Stéquert and Barbieri, 1980).

2 500 specimens were also sex analysed. The difficulties

involved in identification of males of Balistes capriscus have

earlier been reported (Gerlotto, Stéquert and Barbieri, 1980).
Figure 52 shows the percentage of identified females within
each 1/2 cm length interval.
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ANNEX I Fquipment and methods

Vessel and equipment

The R/V "Dr. Fridtjof Nansen" is a 150 foot stern trawler with
a main engine of 1500 horsepower. The vessel is equipped for
acoustic surveying, bottom and midwater trawling, hydrographic
and plankton observations, and has a satellite navigator for

precise positioning.

The bottom trawl was a 134 m headline shrimp trawl adapted
for demersal fish trawling. The foot rope was equipped with

0.5 m rubber bobbins. Bridles of 40 m gave it a horizontal
distance between the wings of about 25 m. The effective vertical
opening of the net was about 6 m. The pelagyic trawl was about
120 m in circumfercnce, and the vertical opening was normally

13 m. The pclagic trawl had an inner-net of 1 cm mesh-size in
the cod eand. Pelagic trawl operations were usually monitored

with aid of a 50 kllz acoustic ne: sonde.

Hydrographic observations were carried out with Nansen bottles
with which temperature readings and samples for salinity and
oxygen determinations were collected at standard depths. The
salinity was determined with an inductive salinometer and dis-~

solved oxygen by the Winkler method.

Two Simrad EK Sounders, 120 kHz and 38 kHz, connected to QM
integrators, were run continuously. Settings and performance of

the two acoustic systems were:
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Basic range

Transmitter

Transducer (ceramic)

SL + VR

Bandwith and pulse length
TVG and gain

Recorder gain

Inteygrator threshold
Integyrator gain

Depth intervals

120 kHz*
0 - 100 m

1/1

10% (circular)

3 kHz, 0.6 m/sec
20 logR, =-0dB

3 -5

0.5 - 0.8

10 dB (x10)

According to
recordings

38 kHz

0 - 100 m or
0 - 250 m**

Ext. (2500 W NOM)
8° x 8°

139 dB (13.9.81)
3 kHz, 0.6 m/sec
20 logR, -20dB

7

0.5 - 0.8

20 dB (x10)

According to
recordings

* The integrator was not coupled to the 120 kHz system during

the May - June surveys.
** The depth monitored could be doubled with the aid of a slave
recorder.

The 38 kHz system coupled to the integrator was used for abun-

dance estimation of fish, while the 120 kHz system was used as

an aid during che daily analysis of the echo recordings.

All data concerning survey routes, station work, catch, and the

judged acoustic data are logged onto an onboard computer terminal

(type Texas Instruments TI 771) and stored on floppy disks. The

data are later transferred to a main computer for sorting and

further processing.

Sampling and processing of catch data

For each trawl catch the weight and number of each species were

estimated by sampling. Species determination was mainly based

on Fischer et al. (1981)and partly on Blache et al. (1970)

Length measurements were frequently taken of the commercially

important species. During the June survey a special study was

carried out on the trigger fish (Balistes capriscus) where

length/ weight relations and degree of maturation were recorded.
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The catches and their main composition are listed in Annex II
and main results from the length measurements are given in
Annex III.

In connection with the data logging system mentioned above an
7-character alphanumeric species code was developed. This code
contains information on the family and genus to which a species
belongs and thus faciliates processing of catch data on dif-

ferent levels.

The ccho recordings and their interpretation

Assessment of the abundance of fish resources, based on acoustic
obscrvations combined with cxperimental fishing, is a method
which especially lends ittseltf to fish found in schools or other
agygregat bons tnoanideater, This is, moreover, a behaviour typical
for some «f the tish species found in West African waters. But

there are also notable exceptions, c¢.g. surface schoolinag tunas

and tuna=-1is cpecics and strictly bottom dwelling fish such as
rays and [icunders. Any fish within %=1 m of the bottom or in
the vory surt.ese bayer will escape echo sounder detection. Tor

navigational reasons the work with the R/V "Dr. Fridtjof Nansen"
is limited to wators deeper than about 10 m. The extreme inshore

waters could thus not be covered.

Because of dissimilaritios in behaviour and size, di.ferent
species or groups of fisti species may give rise to different
types of echo-recordings. Small-sized pelagic fish are, for
instance, often found in well-defined schools, the recordings
¢f which can be distinguished from those of the often looser
aggregation in which semi-demersal larger fish are frequently
found. Such classification of the echo recordings is of con-
siderable assistance in interpreting the acoustic observations,

but a positive identification by fishing operations is still

indispensablce and also provides the only means of sampling fish

in this type of combined survey.

Based on previous experience and on identification by fishing,
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the echo recordings in the surveyed waters were grouped in the

following five categories:

Category

Type

Common feature in traces

Plankton and juvenile
fish

Mostly distributed in scattered
layer in upper water. Dusty,
fine-grained appearance

I1 Clupeids and anchovies Recordings of true larger schools
(Pelagic 1) or dense layer mostly in upper
111 lorse-mackerels and water. D%st{gct single fish traces
. when scattered
scads (Pelagic 2)

Iv Trigger fish Dense to scattered layers mostly
in upper water. Distinct single
fish traces

\Y Other fish (Croakers, Looser agyregations of smaller and

grunts, sparids,
snappers, sharks etc.

larger fish near bottom

Acoustic abundance estimation

Average integrator deflection per nautical mile was calculated

every fifth nautical mile steamed. All echo traces were evaluated

dailv and combincd with the information from the trawl catches.

The readings from the integrator were split in the five categories

given above.

The integrator deflection was classified into three levels:

a) scattered

c) dense

(>20 mm).

(1-9 mm), b)

slightly gathered

(10-19 mm) and

Contour lines were drawn to distinguish

between areas of different fish density. This forms the basis

for the

preparation of charts of fish distributions presented

in this report. For each of the areas the mean integrator value

and the areas size were calculated and their product gives an

index of abundance for that area.

The conversion factor C,

used to transform the index of abundance
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to absolute abundance, was chosen on the basls of information
on target strength of fish in the NE Atlantic. C is linearily
dependent upon the length of the fish, and we can correct

for this by multiplying the index of abundance with a length-
correction f, where f = %7 (L = fish length). After summing up
all indices of abundance within a region the length-corrected
indices are converted into fish biomass by multiplying with the

C value for the fish of standard length 17 cm.

The reason for this procedure is to make it easier to recalculate
the biomass figures when better data on target strength is

available.

For the 38 kHz system with its standard settings,

Cl7 = 13.6 tonnes/nmz/mm/nm. This corresponds to an average
target strength of -34.3 dB/kg, derived from the equation
TS = =10 logL -22/dB/kg (Aglen et al.,1982).
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ANNEX II Records of Fishing Operations

PT = BT = Bottom Trawl

Pelagic Trawl

I1

W Teenpter riootonu
Tracturn: e
Fleetor N g terrareu
Dvrtex o T
T N 1

e
G0 00
H1,uC

e,

3C.04 1615 I 2 T2 il 160,0 $0,C
26,04 1000 v opT 410 40 2rCa0r 017040 10,0 oF(
20.04 0240 K R 1 0 v,
61.05 C116 £ pT € i or ot oS 0 M.
01.05 032¢ [ 46 46 ¢ e ot oar &0 KRN
€1.C5 €655 7 BT 20 2¢  2ctzer ©17%C0 4ADC,C £4U,C lecapterus rhenctus TG T
Trackinetue maad oo 17,0 1,
trecns 1692 .00 18,0
L0 1,7
Yelicees teh,00 oo,
170,00 1RO
G1.05 124F e pT 779 ootont 17t 1eee, 0 BCCL,G Cupree njer TEIO, 00 UdL0
irus frecnr JaC,00 e
01.05 1733 o BT g 29 2ctic o 4,0 f4,0 {noirue 17
12
01.05 2045 16 FT 71 1e 2cfent 217%29) 177,6 T46,0 Trachurne trecue TEE0 11,1
Cardira pilchardus 1% ,0€ 4,0
Engraulic crcornsice lur JREL,00 0 8D, C
01.05 225¢ 11 17 g 10 15900 o7t 41,6 74,6 lesiarchuc nasutur 14,20 16,2
FYCLCHFEITAY 14,29 19,7
Cuticepr grncilir 14,20 10,7
Cuticepr niger 00 1,3
rrill 14,20 10,3
02.05 €326 12 IT 470 95  19%0' 017%1g¢ 27,6 E1,5 INCTTREIDAE 60,00 74,0
CMMACTRETRILAE 20,4C 25,1
C2.05 0427 132 P7T >500 40 19050‘ c17%1¢ 241,C 2346,C Engraulic encrasicolus tgir ,0C BE,7
MYCTCFUHIDAE 264,66 10,0
C2.G5 €820 14 PT 30 15 19040' C’CCCS' AR 216,C Surdinn pilchardun 61,18 18,0
Engraulis encraatcolus 126,00 60,0
02.05 1412 15 PT 76 76 19°C6 616%727' €£2,0 1364,06 Trachuruc trachurus ,CC ,C
Trachurur trecae 1247,4C 91,4
Lentex crangcenaisn 19,20 1.4
Zeun fater 17,40 2,7
02.05 2115 1€ PT 177 15 A AN TAT LT 12¢,C 02,0 Trachuruc trachurun f,96 2,3
MYCTCTHIDAE 24,00 7,9
krill 72,06 23,8
JELLYFISH 192,60 53,5
03.05 6030 17 ¢ 29 12 18951 C16°26° 20C0,0 60CC,C Bulirten caprincun 71,00 1,1
Trachurus trecae 79,80 1,3
Sardinella nurita 177,20 2,9
Engrrulis encreniccluc 5¢72,00 94,5
%3.05 0850 18 BT 63 t3 te”14 016%21° 227,0 454,06 Peeudupencus prayenais ,30 ,0
Flectorhynchuc mediterraneun 25,10 5,5
Purnpristipora octolinentum 8,40 1,8
‘tbrina carariencio 6,50 1,4
Epinephelur aencue 8s,00 18,9
Epinephelus fasciatun 101,80 22,4
Srarus coeruleostictus 47,80 10,5
JELLYFIGH 60,00 13,2
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IT b

TIME STN QEAR _DEPTH (M PCSI”IC‘ CATCH (KQ)
DATE START Ne. TYPE EUTTUF'éT%F TURTH WLET “MTTET TF DCMINANT SPECIES

¥EIQTH (X0)

03.C541835 19 BT g1 25 179320 016%1¢" 448,0 896,0 fTrachurue trecae 870,00 97,0
Ocomber Jjaponicup 16,00 1,7

03.05 2345 2C PT 270 20 17°2c' 164°C5' (41,6  564,0 ZTrachurue trecee 22,40 3,9
Trichiurus lepturus 60,\ 10,6

IYCTCPHILAT 128,00 22,6

JELLY FISH 351,20 €2,2

04.C5 CcC42 2t BT 216 g0 17%2¢' 016%39 109,C 218,C Eraca traca 6,50 2,9
Trachuruc trecae 23,20 10,6

¥erlucciue pelld 12,80 6,2

Scomber laporicus 3,60 1,6

Trichiurus lepturus 56,00 22,9

KYCICPHILAE 108,00 49,5

04.05 024% 22 7T 28 15 17% 1 016%21r 276, 752,0 Eallstes cafriecus 120,00 15,9
lecartorus rhenchus 10,80 1,4

Trachurue trecae 798,40 52,9

Scomter jiapenicus 34,80 4,6

JELLYFICH 180,00 23,9

04.05 1100 23 PT 76 15 17%cor 016%74r asmL0 ,60 ,0
Q00,00 98,7

04.05 124% 24 17 b e [N RN T Al oee, trachurur 19 .Q
600,00 160,0

04.05 1547 ¢%opT [ T AR SN TAL T TC0L,T JELITFICH 2000,00 100,0
C4.05 1840 o7 £? o WRATY ot s 0,0 ru(i\ru' trecae 40C,06 80,9
Yer inpcnicur 7,80 1,6

riaenn dut i 5,060 1,2

Trichiurus lepturuce 26,00 5,6

0405 czf 27 P 13! vontar o '(' a0 200¢,C  Truchurus trocne 2,00 ,0
JELLYFITY 400C,0G 100,1

C5.C5 Cuan re ro s oF 1eca etane 4.C €,0 Erproulic encronsicelus 20 c,0
C 1 ALCPCTLA W52 t,6

JELLYFICH 4,5C 75,0

¢5.05 t945 20 7 74 B2 15052' 01641 12,0 £24,0 Decapterun rhenchus 144,00 23,0
Fraelydeuterus auritur 272,40 53,2

Trichiurus lepturus 26,40 .

JELLYFICH 9,0 15,3

C5.05 1654 30 P2 37 15 1572 016%e 132,0 204,0  Decupterus rhonchus 25,40 9,6
«rdinclla racderensis 10,80 4,0

Engraulic eperasicolun 22,00 8,3

Frachydeutervs aurituc 41,60 15,7

Crhyraenn cphyrnena 27,20 10,3

JELLYFICTH 12C,00 45,4

05.05 1640 21 PT 47 2? 15900 016%44¢ 1017,0 6102,0 Decapterus rhonchusp 1705 27,9
: Trachurus trecac 3332, 6“ 54,6

Erachydeuterus nuritus 960,60 15,7

Cc5.CE 224C 3207 200 1 15“51‘ 016059' 14,6 2%8,C Trachurur trecae 62,00 26,0
Pemntonuc saltatrix 4,00 1,6

Trichiurur lepturus 71,00 29,8

MYCTCPHIDAY 33,40 14,0

Krill 66,60 27,9

C6H .05 0124 37 pT >800 10 1500 n17¢one 247,0 77,0  Truchurus trecoe 352,80 5,3

Cynngrops microlepis
Scorter japonicus

4
286,65 36,0
132,30 1

CL .05 0340 74 BT >200 2 1¢ Cepe 017023' 114,0 226,00 Trichiurus lepturus 120,00 52,6
Krilnl 108,00 47,3
06.05 0635 5T oec 1 IR AL Ao 2,6 €,0 Trichiurus lepturus 6,00 100,0
C6.05 1135 7 p7 107966 18t a1 178 0 L0 N0 CATCH ,00 ,0
Cf..05 14727 27 PT Face I R CA VRN T & Ao A 7,0 5,0 Antigonin capros ,00 ,0
Trachurus trocae 1,60 32,0
Trichiurus lepturuc 3, 60 72,0
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TIME ©T1 FCCITION CATCE (EG®
PATE TTART MNc. o) ol O TRCNTLTTYR T
C6.05 154¢ B A L A T S LI AR ne, 1O
C6H.0% 1910 SR o el 2C 1¢ f”'T'\--(\.'.," LN A G I N
C¢ .05 22C¢ 4C T tic 1 1o crylore SALN S PR INT C
Q¢ ,
zed,
taC
07.05 0015 41 PT  4BU %0 15°21° 41,c or 0
t4,0¢ 17,0
47,00 57,2
4,20 5,
1,o¢ 20,9
07.C5 C605 42 PT 36 15 18%00 c16%s4r 20,0 rac,c e Ne
L0 Lt
4,40 1.8
17,200 5,0
N TRt
100,00 50,0
07.05 0725 4% F? 25 25 15%s 1% 5000,0 10000,C Tece.ac 8,0
28,76 KN
Frachy E147,20 ©1,4
Cparu. 120,94 1,0
C7.C5 1310 44 PT e es 15%04¢ 017°11" 40,C €C,0  Ariuc heudelot: 2.6c 2,5
- 11,60 14,5
Tetteratus 5.8 €,5
Tepume 18,00 22,7
42,CC 52,5
C7.05 1526 45 BT 29 v 14%9" 017%e’ 25,0 50,0 ¢ eaprivens 3,00 £ ,4
LGS porerneie 4,60 -,2
Cotricter 5,20 1G,4
tellets 60 1,2
Tepturue 24,40 48,8
JELLYFICH 10,40 0,8
07.05 1750 46 PT 103 70 14%5' 01714 19,6 26,0 Talistes caprircus 170 4,4
Trochurur trachurue ,80 2
i 6,40 22,1
1,20 2,4
22,00 %©7,8
07.05 2035 47 P?T 10C 20 14051' 017%02¢ 622,0 1264,0 lecapterur rhonchuc 91,2C 7,2
7 hurus trecone 209,60 16,%
aurits 12,00 a,8e
cultatriy 21,30 1,6
800,60 63,2
C8.05 0120 4e P7 110 5% 14%511 017%21 235,0  470,0 10,80 2,2
©opereensie 11,80 2,5
*trachurur 45,60 a7
Truchurur treene 240,00 5t,¢C
Frill 120,00 25,5
CE.0% 154C &9 FT 20 20 14w 01798’ 520,0 1040,0 Bulistes enjriscun 200 4,2
Chlerceeertrun chryosurun 13,8C 1,3
Deeapte rur rhenchue 11,20 1,0
Iiehin ormin 30,4C 2,9
Trachurus treceoe 149,40 14,2
Froachydeuterus auritus 146,20 14,0
Poopr boope 427,66 41,1
06.05 2040 S0 1T 1ec o 1“1 61103 19,6 T,G friw 26,00 70,5

T
Tracl inctue cvntue
Erherneis nanerntes
Lectidium ey

3,60 9,4
1,70 4,4
,60 1,5
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TIME ©STH GEAR _DEFTH (M) POBITICHN
DATE START Nn. TYPE o 'R RCRTH ~welT

CATCH {KG!
“TOTKL TPREF

COMINANT SPECILS

YEIGTH (kG)
“TK AR

1C.05 t225 1 BT £¢ 69 14270 01790 4CE,7 €1¢,C  Trechurur trecae 468,00 57,3
Friacanthue srenatuc 11,70 1,4

Ejinephelus aenvcus 9,20 1,1

Fagellus tellottid 312,00 36,2

10.05 2048 52 PT ¢ i 1390 oo 6,2 30,0 Coruix cryscs ,60 1,8
EYCTCPRIDAR 25,20 78,7

Krill ¢,20 19,3

11.05 0100 83 BT 40 o 13045' Cl?clf' 144.,0 282,C  Trachurue trecme Z3,60 11,6
lactylopterus veolitune 6,00 2,0

Feeudupeneus jrayensis 7,20 2,5

bruchydeuterus auritus 14,40 5,0

Plectorkynchue zediterraneus 32,40 11,2

Boope hocys 43,20 15,0

Pagellue bellettti 87,40 28,9

TRIGLIDAE 48,060 16,6

11.05 0550 %4 PT 26 10 1Yo 17%y L0 745,0 Fallstes cupriscas 4,00 1,
Decapteruy rhenchus 34,08 10,0

Trachurus trecse 96,00 28,2

Trachurug trecae 6,40 1,8

Sardirells naterennic 123,00 36,2

Pupellun belloteiil 52,16 15,3
11.05 2154 55 p7 2t e 13%s4 o017%¢6: 5,6 270,0 Arius sy 3,60 1,3
PFaligtes capriscus 22,50 8,3

Sardinelln suritu 49,50 18,3
Surdinella waderensis 59,40 22,0
e o g e Rrachydeatarus surituy . 124,20 46,0
12.05 0GOE 5€ PT 14 } 13705 016758 135,0 270,0  Taliotes capriscus 16,20 6,0
Arius cp 5,20 1,9

Sardire:ln naderensis 162,00 66,0

Brachkydeutorus auritue 59,40 22,0

12.0% 0508 57 BT 46 46 12%50 ¢17%¢" 1,0 763,0 Pulistes capriveus 218,40 60,1
Monolere microdtona 6,30 1,7

Lucrtylopterus volitans 52,50 14,4

Irincentrus arernatus 6,00 1,6

Paugelluy tesicttid 44,25 12,1

12.05 1320 58 BT 14 14 12942+ 017%s" £15,0 1010,0  Prlistes $6,00 5,5
Caranx cry 21,40 2,1

Alectis alexandrinus 155,00 15,3

Sardinella aurita 53,20 5,2

Ingraulic vnerasicelug £16,00 60,9

12.05 1552 59 91 16 16 12035' 017%12° 14,0 1628,C Chloreuzonbrue chrysurus 215,00 20,9
Guleoldes Jecuductylune 17,60 1,7

Fracnydenterus euritun 457,60 44,5

yu julelini 31, 3

Ulbyruens dutia 248,60 24,1

12.05 1850 60 HT 34 4 12035' 017026‘ 2496,0 4932,0 g capriscus 4463,18 89,4
rus rhonchus 444,20 8,8

12.05 2314 61 17 () 17 12%4¢ 07970 1085,0  3095,0  Enpgranlis ercrasicclus 3231,60 99,2
12.05 0155 €2 BT i€ 1Y 12%28° 017015' Re} 852,6 Arlus heudelotd 24,00 2,8
Eetistoea capriscun 25,50 2,9

fucincatonun relanopterus 9,00 1,0

Fruochycdeuterus nuritue 720,60 84,5

13.0% CL02 63 FT 1 " 1% et 226,0 472,G Albula vulpes 20,00 4,2
Ariug Jp 20,00 4,2

Ealintes capriscun 15,60 3,3

Deeapterur rhenchus 8,00 1,6

Benchydeuterur nuritug 9,60 18,9

Pewadusyr oy 284,00 ,0,1

13.05 070 64 PT 1" T 12050' 017000' 20,0 406,00 Arluc o 6,30 1,9
Balisten caprincus 14,70 3,6

Chicroscombirus clirysuruc 45,50 11,2

Itfcha ufricana 92,40 22,7

Brushydeutorue nuritus 196,00 48,2

14.05 6836 65 0 10d 0 12938 ¢17°%6 \0 ,0 KO CATCH 00,0
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II e

TIME STN GEAR DEFTH (M) PCCITICN CATCH (FG) WEIGTu (KG)
DATE START No. TYPE FOTTON TLAR YCRTW wi&l ~™ITAL TI Wk DOFINANT SPECIES "TRTR T

14.05 1720 66 FT 29 1¢ 1."L|f‘ 017%00 49%,0 990,0 Fulister capriceur 2,70 2,0
Eecicarernx Licolor 54,00 c,

Chlorereortruc chryrurue 24,20 7,4
Ctur o} 10,00 1,0
Yrachydeuterur nuritur 432,00 a2,
Cphyraenan pirestorur V40,710 14,6
Jtroruteuws Tiutola AL, I0 24,3
14.05 2048 €7 BT 1 " 119020 016%7° £€20,0 1402,C Ariur op 10,2
Iliche africann 2,0
Gnlevides decadactylue 1,0
Tentapemur quinguiriue 174,0€ 9.5
Freadoetelithus elongatus ces,0% 16,0
udotholithus sy 215,40 15,3
cpeian jell 167,58 11,6

CTDLUT 14,4

15.05 002C 6B PT 57 20 1% - 017%7  116,0  220,0 Uynagreje nicrolepar ,04 Ny
Puliat enpriceus 12,00 Tt
Freppnceros o 162,00 72,4
Curang orys oo 10,40 5,3

15.05 0300 69 BT 95 95  11%32% 017%17¢ 1,6 102,C Erpraulic encracicelus , 00 ,0
Frotuln tartata L B0 2,7

PAENILAE 1

1,7

hE Lrimg 76,6

6C,7
15.05 0410 70 7T @120 11970 1717 498,00 S90,0 Cerdinells wurita .o ,0
. ¢ 850,00 ¢e,3

“1hY faenn 16,00 1,
Crurtdn braciliens 96,00 a,6
15.65 ¢80 71 T af oC IR RS AN I T IR A B406,0 Fulivtes caprincus £406,%¢ 100,90
15.0% 1440 T2 T 40 20 B A e G R L5 o4 e, CTer enpriccus 2000,00 100,0
15.05 1003 77 g0 4747 1cTTR 1Rl faa,0 1008,C tis engriscur 799,2C 61,5
Iepterus velitane 229,50 17,6
5] <04
FICH 17,6
15,05 2200 74 P u5en 10 10STDr 1 Vgee Ko L NG CATCH ,00 0
16.05 0470 7t g7 S0 o 165 eI 800,06 TAC,0 Balinter cnpriscus 306,00 98,6
Inerylepterus velitune 40,00 1,3
16.0% 1200 7€ BT Al 20 LA ST AREY 00,00 T5C0,0 0 Falicter cnprircuc 760,00 100,0
16.C5 2180 TR e a0 7,0 14,0 Iulistes capriccun 13,00 92,8
Frpraulic encracicclur 270 5,0
Cuuride bracilic o +20 2,1
COE fLOT CnRA ,20 1,4
17.0% 0145 78 7 L0 pelo e 14,00 PED0 Faiicter wapriseus 570,00 97,9
retylopternn volitang 7,50 1,2
18.C5 1220 79 F7 n 1% OU”4U' CISCOZ' o, 10600 Falicter eapriscus 199,8G 100,4
18.0% 1705 £C ;m 30 ks LG Pulis ten ecapriceun £oc8,74 83,5
Dparug casrulecrtictus 172,40 5,6
CTepla efficinnalie hierreddn 270,12 8,9
14.05 0440 &1 F7 40 40 050 oI 45ee,G 4N0e,0 Falisten enpriccus 2960,00 88,0
Lactylopterus volltans 9CG1,00 111
.05 0715 82 7 24 24 09049' [IASTH 456 ,0 Gl Bulisten cagpriccus 726,00 79,6
Fevudupeneus prayencis 2C ,40 2,8
Faraphr pobn 50,60 5,5
Sparus caerulecgtictus 92,40 10,8
10.05 132% 82 PT 19 10 10707 015[11‘ 102,0 380,00 Palicter capriscus 192,90 52,3
Eulirtes junctutur 14,96 3,9
Curnnx ¢} 16,60 4,4
Crrdinella puritn 130,00 24,2

19.05 1620 64 P7 76 20 09%44r 015%4s¢ 0 ,0 N0 CATCH , G0 ,0
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TIME  STN GEAR  DERTH (1) FCEITICN CATCH LKGY WEIGTH (FG)
DATE CTART he. TYPE FCTRCP CLOW WOWTH - ¥iGT AT i
2C.CS cCsn €S 1T cC  £C [LRFEENTRI uT,C (%4,C Tulirtes cafpriscuy €84,6C 98,6
0.05 (852 8¢ FT s 27 cofopr o Cane HENY 70,0 Fethur redas africanue , o0 .C
Echenels naucrater ,90 2,8
Crhyraern pleeateorus 25,00 78,1
Yphippicon suttifer £,40 1,8
20.05 1235 87 7T o e galrg Coot wro Eunlisten capriccur 12000,00 100,0
T0.0% 2056 S e b 1oz (‘?CSQ‘ L 1o PFulister capriceurn 1224,00 72,2
Fuetylopterus velitane 46,80 2,7
Fepndagys juteling 414,00 24,4
2G0T 27 £9 PT o6 ! 109140 s e, MCLL o Alectin ulexnndrinue 91,0C 121
srdinells aurita 449,40 59,9
wraulis encrnsioclue 182,2 24,0
Cecrterorerus triter 4,00 2,2
21.C5 0215 G0 PT 2707 10%3 o9 4C4,0 RCE,C Acanthurus momrovine ,40 \C
Felivters capriscur 284,00 28,9
Yeenpterur rhc : 4,00 6,0
Alectic alexsrdrinue L,,40 2,8
Foradoaeyr jutelind 0L LGe 27,8
21.C% G335 AT o7 1 1087y oy S N L0 Rnpraulic encruasicolus L6C Ry
21,05 1660 6D bt a3 a7 10%7 o6 U0CC,C 4UC6,G 0 Balictes cuprircus 162,80 74,5
Teonp terus rhonehue 5(& 40 14,0
Luctyleoypterun velitane 107,00 4,0
21,08 10t TDORT 3] AT ALK R TR R LLOCL,C Falictes capriseus £0es,c0 160,0
SH.CE 0TIC a8 BT [/ L S NS UG A TR we, TULLG Chranx oryec w AT 1,8
Trachurus trecac LC 1.5
Yrpruulis ereraricolu bdh,co 91,0
Cubiceps ap 26,00 5,0
R A A o1 55 BT 40 4C ez c17%ce! 1C0C, 6 ICCC,C Pulictes caprirecusn 1"5.‘
quﬂ"lulturuv {tan 415
Fopellue tellottds
” fepia oy
22.05 €306 9C PT 42 25 11%26 17%7T 83,6 10€,0 Ealistes cupriccur
Frejoacoron sp
lesnpterur rhonchun
Cardinelln sadarensis
Orhyrnens pinentorun
22.0% 0925 97 7 160 10 1194 G17%6" £11,0  £C44,0 Caranx cryses 89,20 4,7
Cardinella nurita 68,00 4,3
Cardinellu caderensic 61,60 3,0
Engraulic cncrasicolus 1760,00 86,1
22.05 084G 98 BT 1 11 1197 016058' 16,0 218,60 Albula vulpes 4,00 1,2
Hemicaranx bicolor 1,00 3,4
Chlaroscopbruse chrysurur 77,00 24,2
llicha africann 12,00 2,7
Trichiurus lepturus 35,00 11,0
JELLYFICH 120,00 37,7
22.0% 112% 99 PT 13 13 11%4° 016940 200,0 4C0,0  Ariuo op 11,20 2,8
Chloroscombrus chryourusn 17,20 4,3
Ilishn afr!cann 40,80 10,2
Pceudotolithus elongntun 7,20 1,8
JELLYFITH 700,00 79,0
22.0% 1450 100 IT 1t 1" 12°00" 016°% 600,00 1660,0 1lichs africanu 150,40 9,4
Fentanemue quinquariuc 47¢,40 29,7
Faeudotnlithus elongatuc 175,60 10,9
Peeudetholithun op 5,40 7,8
JELLYFIOH 476,60 29,7
22.0%5 1822 10% PT 50 20 12%0" 01711 438,0 876,06 Chloropcoubrun chrysurup 183,60 20,9
Alectin alexandrinug 90,00 10,2
Trachinotun e£p 24,30 2,7
Selene dorpalin 68,40 7.8
Cardinclla maderensls 297,00 37,9
Cphyraenus piscatorum 60,00 20,5




II g

TIME ©STE GEAR DEPTH (M) FOSITI CATCH {EG) WEIGTH (RG)
LATE START YNo. TYFE POTTON GEAR ITRT Vet TTCURDTIR UL COhANT URECTES TR TR
22.05 2128 102 F? te 10 12%er oo CEee,C S000,T it sy 147,00 2,0
Lentone L, quinquuriue BB, 2C 1,7
Vool [ICTEE 74,60 1,4
jels Tree 83
4264 ,6C 7,7
23.05 0210 103 PT &7 20 12014 g 07,6 104,0  Fregoonceron sp 00 0
T WIS JEHT 16,20 £t
11l nurita &,00 4,1
s ceneraticolus 145,80 70,0
14 tentt piveaterur 43,40 17,2
23.05 0455 104 FPT 24 10 12%0+ 017%5 DEYLO 62,0 Chivy.ooccnbrue chrysurus V0 ,0
losha af i unn B1,00 14,4
Froici, wouterus auritue 415,00 56,0
thrr e sasentorun 162,00 2&,8
23,06 0948 105 FT 8 a8 1295' 016%%8° 51,0 99,0 letiiarnnk vicoleor 1,102 1,0
. + chrysurug 3,9¢ 349
nurits 6,17 6,2
nopaderenris 54,27 94,7
corue tritor 28,98 29,2
23%.05 1250 106 PT 16 1 1291 016%9" 37,0 74,0 n opurite 2,60 3,5
Lia raderensis 2,00 2,
rorur tritor 10,00 13.,%
" t0,(0 81,0
23.05 2350 107 PT 17 1 13%1" 016%99" 44,0 BB,0 Treolvrus trecae 1,00 1,1
11t a arricnna ¢,00 6,8
Sarcanells maderensio 4,00 4,5
Gul M decadactylue 1,00 1,1
¢ auritus 6,00 €3,0
tritor 14,20 16,1
24.05 0525 108 PT 68 15 12°0" C17°24 4,7 8,0 5 trecae ,200 2,5
10lla nurita 60 7,5
ioepn up 1,.n 22,5
Ceonter Jupcnicus 6,00 75,0
24.05 1225 109 ET 33 33 |3°40' 617%a" 294,0 5e8,0 Fnlictes capriocus 348,00 59,1
lece - rhonchus 44,40 7.5
2l ~lexandrinus 12,00 2,0
Tuce pierus volitanc 19,20 1,2
Fugr 2ius bellottii "7,66 °6,0
24 .05 1€48 110 PT 100 90 13050' 017025' 14,0 28,0 Ensrnulis encresicolut 2,60 9,2
11ley ep 25.0" oy,
24.05 2246 111 PT 41 1 13950 17960 47,0 4C,0 fTrachurur trecue ,01 ,0
Surdire lln aurita 9,46 23,6
Cardirella caderensis 19,78 49,4
I'emntorun onltatrix ,76 14,4
25.0% 1600 112 T 4 34 1305")' 017%11° 291,0 582,0 Falletes capriscun 181,50 31,1
Palictes punctatun 18,20 31
Pecapterun rhonchus 201,30 34,5
LAFRIDAE 13,2 2,2
26 .05 0350 113 PT 13 1 14003' 017%02" 700,0 1400,0 Teenpterus rhonchun 14,64 1,0
Surdinella wurita 117,20 8,3
Onrdincelln maderensio 12%5,60 89,0
¢6.05 1075 114 PT 100 PG 14%0 017930 0 L0 N CATCH ,00 ,0
26.05 1320 115 PT 100 BS 149700 o170 0 L0 5L CATCH ,00 ,0
06.05 1610 116 BT 101 101 1493 01732 9,0 33,0 ‘lmbrinu cunariensis 3,52 10,6
CCORPAENIDAE 1,716 543
Toope boops 18,65 46,5
entex congoensie 4,51 13,8
Torpedo torpedo 4,57 13,8
C1.06 1906 117 ET 59 59 14%8' 017°" 60,0 120,0 Alcetis nlexandrinus 5,80 4,8
Chromis sp 1,40 1,1
Porndnnys perotetd 6,80 5,6
Eptnephelus guaza 13,60 11,3
Pecpt boops 37,60 28,0
Tagrellus bellottid 37,40 31,1
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! ! AR DERTH (M)
LATE  START lio. TYPE FCOTTCN TEAR

O] KO
SEECTES ' ERT

[RY:

CoLGE T 121,50 43,8
t4,0C 18,6
6,00 2.0
7,57 s
50,00 17,5

1448 12 PT T4 10 939t €14y

01.06 165C 120 ET Tom c9%aTr 014%88 1B0,00 TTR,Y Palisien cnpriceus 15,60 1,9
P ! )

) RETIv e

ojruyenuis 14,00 1,7

Galeo o 2o o cadaety Jun 40,00 Y

Fouwchy deatorus s tu VL6000 de,S

CILCE PEAT 103 FT e rooen®arr erelare 7.0 0 b 200 .8
Teeuy 6,40 T4 b

Teony ter ! €70 19,7

Sardinel RESSRE 00 10,5

Popntomu, saltatria t,2C 16,0
R 506G 16,4

O4.G6 03CC 174 BT 78 o eofige oqr 20,00 Ialistes cnpriscus 20,00 10C,0
Cardine o onuric 80 4,0
106 7T 3 10 “200 014041 17%.,0 27,0 Eulister caprit 068,95

1302 106 FT oy 1 cutacr (1%

CALO6 1640 10T BT 10 to eoYsoe pra®eer 200,00 406,60 Albln

Adeet i

1L,E0
1,00
Onlvcid decndacty e e ,L0
Yroeny denterus o aurtue £4,00
04.060 2270 128 PT p{s 19 099020 ;140160 3,0 00 lecnpteras tal! T

Cersoeln curpenterd 1,00 L0,0
Flih L AKVAL 2,00 14,4
ot 01455 107,60 160,00 friisoa 5,05 5.0
Curanax &0 I,e
Cnrdine 10,60 0,3
IR NS ITIVREN 140,50 1,5

L0

05.06 144% 170 7

18 09%100 013715

C5.06 157 141 PT 2o 32 10 014%5 ang o 620,00 77,4

208,800 24,
Cetoy 14,40 VL6

0506 2%aB Ve QT 3716 %1 014%qr L0 puns tatus 1o,u00 00,0
{1i GG T3

[itonterun 1,40 t,0

€406 U35¢ 137 F7 IR S B 4TS W 1] 1,00 5

6,00 1,6
40,60 10

Lulinna: poroe; s
Crenctot e Tt renepatent il
Pterored~n jolt

CC.OE 1055 144 BT 46 4G a3t 014%20 w4z,0 1eB6,

Falivtee nprivous
Lacvytogveras volstuns
Aluterys punstatue
Trimcantous nrenatug
Spaeds o cneralenctiotas

I 19 1 o8O0 01595 152,0 fec pterue poanetatue
Surdine?To o murita
Enprauliic wrersaieo? o
G ides decnduety lus
v oy

.06 0035
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DATE
07.0f Sroans
iy Ot
4, 1,6
Lagceepbo e dneve gntue 4,00 1,6
O7.06 1140 137 £7 - ko LAY
f7.h 1EDD 1R P ILoopn onTrg crater h_r‘,r 14
C7.0€ 2714 179 T 356G 40 C7°48' O14C14r 0,6 1,0 Arrezen berd:
Hypoolydenan belly
.06 2343 140 I7 754y o7t ome crtase T i
VRRYTeLn pin
Snurida tre
£6.06 0540 141 47 g e g o vy 103
! . LB ,
Sk 3407
TaLie 04,2
Ca.C60 1027 14p 17 L L8] A O O",’"h'.' [N PR A e 0
v .
1 1.6
R TR BN
7 T6 ety cratya R €6 ;;;-.r'r:{;_;w T \;(“,117“1:_,'
furdtn A0C,00 4,1
crern i . 1,6
piregto ey 3
lentens Letore:
COLCE T Ay ar 42 o1%e o108 47,0 129,0
COLCh P00 145 BT 2t 21 o1 %4 tow,0
12,06 0250 146 FT 20 10 Z,'. .
16.6G6 0545 147 PT gt ot?1er 12t 70,0 16,0 EFreprereris g
Alectin nleyandrinug
Surdinella sode rencic
Frochydenterus qurstue
Jeemteroporus o rreptor
Ophyraenn piooatorun
10.C6 OB10 148 Pp 32032 o710 oa2%t sosLo 4o ’
Ntierus aur:tug
10.06 125% 149 pT 40 15 07°%10* ~t2%140 5,C 16,0 Alee alexandrirue 1,80 18,0
l cenepnllus A0 24,1
Cecrterorcorun triter 4,00 .0
Sptyraers picestorum 1,00 G
10.C6 1840 150 PT 49 49 ©7%1" 011%7 191,0 260,06 Chloroscomtrus chryourun 11,90 1
Vetere derenlic T L
ilisba afriennn Q00 2% R
Snrdinelln rndererneic 70 Il
Fraoehydevterus nuritue L0 AN LT A
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TINE STI GEAR DERTH () FCEITICH CATCH (KG) ¥EIGTH (KG;
DATE START No. TYPE ECLTCN CTAR ITRTH wEST ~TCTAL TR RR CCMINANT SPECIES
11.06 0205 151 PT €4 20 647 o P 52,0 159,0 Sardinelle caderensis 124,50 78,3
Lut janua goreereis 27,60 17,3
FISH LARVAE €,00 3,7
11.06 (540 152 PT 5¢ 24 ceSar corVog £7,7 t24.,C Hericerara biccler ,00 G
Sardirella raderersig E,20 €,
Secmtercrorua tritor 1,7C 1,2
JELLYFICH 120,0C 89,5
11.C€ 0735 153 T 3¢ 26 [TAS LI GEREE T 64,6 7C8,G Caranx cryscs 20,80 2,9
Chlercecertrus chryeurus 176 ,8C 24,9
Selere derealts 39,00 5,5
Ilinha africara 254,60 35,9
Srhyraena plecatoruc 114,80 16,2
11.C6 2133 154 BT 30 30 ce®orr 063 14,0 28,G Datrachcides literlensis 40 1,4
Chlerescortrus crrysuruc 2,00 T,
Cyncgleopsue canariensic 1,20 4,2
Cyrcpenticue fercx 1,20 4,2
bruchydeuterus aurttus 7.2 5,7
Poeudotolithus senepalensin 4,80 17,
Fteroscion yeli ¢,00 21,4
12.06 025% 155 PT 83 20 c5%46" 010025' 5,0 10,0 Ariczoa tondi 8,60 86,0
Hypoclydenin telln , 20 2,0
FiUH LAFVAE W40 4,0
12.06 0525 156 BT 48 25 ALK 010015' 210,0 47,0 Caranx senegallue T2 1,7
Celene dorealin 21,060 5,1
Ilirhka africann 7.20 1,7
Cardinelln saderensis 46,8C 11 1
JELLYFIOH 206,4C 70,5
12.C6 144C 157 7 83 35 ceCoze 009055' 16,0 JCL,00 CELLYFIUH 2¢,0C 100,0
12.06 1725 158 PpT 7C 70 Cfc21’ 009050‘ 1'71,0 242,00 Aricnzo tondi e ,20 7,6
Lecapterus punctatun 12,0C bR
Friacanthus arenatus 78,00 21,0
Auxis thaconrd e a1
Beops toopn £4,00 24,8
12.06 63¢c% 159 p7 69 10 GSCOF' 009025' 05,0 271,0 Caranx erysos 547 1A
Cardinella murita 7,05 1,9
Engraulic encrasicclug i52,9% 9t
13.06 Ce2S 160 IT 74 74 Ca 45" 009009' c24,C 446,0  Ariczea bondi AFEY 1,8
fecnpturur punctatue 1620406 26,2
Sardinella aurita OO0 44,6
Frincarthus arenntus 16, 6C 2,7
*3.06 1203 16t BT €1 161 "dc}ﬂ' GOOU!Z' 1£4,0 106,0 Aricmma btondd 73,20 7,7
Antigonin capros J07,600 67,4
Zencrais cenchifer g,0c 2,5
Squatina oculata 2,4C 4,0
14.06 110% 67 BT k4 ,C O NG CATCH ,00 .0
14.66 13¢5 107 p7 =6 s O WD CATC ,00 ,0
14.06 141C 164 7 it HY O 11,0 TFriacanthus orenntus ©,97 3,7
Helicolenur dactylopterus 4,88 3,0
Tentex angolensis 103,21 64,0
Fentex congoensin 16,50 10,2
14.06 224¢ 165 F7 7Y o caone con®oge 1,6 22,0 Ariommu bondi 25,75 80,4
Lecapterus punctatus ,81 24,5
ardinella wurita 1,78 5,5
Lactylopterus volitans ,48 1,5
15.36 6P2s 166 T 30 64°0¢ cra“1pe ter, G 40,0 Ariopes bondt 166,60 69,4
lecapterus punctatuc 21,00 8,7
Cardinella aurita 48,30 20,1
15.06 1310 167 b7 7t 36 0e™er co7°250 DAL, 246.0 EFalistes capriscus 245,98 99,9
15.06 1603 16A IT 4p en 4tose oo 7,0 14,0 Selene dorsalis 3,00 21,4
Cardinellu madoerennis €0 4,2
Engruulin erncrasicolus + 30 2,1
Jentex angnlensis 1,20 8,5
Brachydauterus auritus 4,00 28,5
Trichiurun lepturus 2,00 14,2
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TIME STH CEAR DLITH (M) PCCITION CATCH (KG) WEIGSH
DATE START Nc. TYPE WTTCN GTAR  WORTRTWisT ™ “WTTAL TR R PCMINANT CPECIEE TR T

15.06 2020 t6G 7 w0 o0 et 41,0 HO,0 Celene dersulac 24 .4C Tt
Trachinctug 1,80 a

Tlickn afr 1,40 [

Jardine 1 t a0 S

1

16 .06 0515 170 PT 61 TO 04t 4 ot SIS

Cilyraenn §
murida br

441,G Fali:

.06 1400 17 BT 59 20

T 4c 1 oL CostaLe Y 4,0 Teeapterus oy
Sardinelln ronderens:
chenlu

16 .66 222¢ 17

2]

17.06 0212 177 T 4 oo [SE e £, Crprieeu E2N, 2 e
: (AN [
1eue ta
nLrite 41,44 Vel
18.06 1737 174 PT c4 v oL %40 co3ta 47,0 4,0 Yulictes cupriscus e LA
i9.06 0102 175 BT bL3] ! GL05 Go3vio! 28,0 ¢,0 Chlorcocenbru:r chrycurus 16
Celur cruce Lthalrnuse
Cardinelln aurita
Snrdinells oaderencic et
Sphyraens piocatorun LAt
16.0€ 7755 V7€ T 8 0 caVso ooiter 26,0 o, Aricomu bondi I
Folistes cnprives EYIITE A NS |
19.06 072% 177 BT (22 fe rafepe 16%,C AL, Lall t 20 8
br W,50
E ot 0t
Le L HRCR I ST
Fagellue te Ta,000 21,8
1606 1725 178 BT Te o ac c4t4pr co2r 178%,0 10,6 Falictes capriscus 08B0 By
19,00 1700 179 ¥T 4 41 cafror pepCogr WG L R0 CATCH L .
1.0 P30 s fT S0 Cataer cerBeae o S8, Aleetic alexanarinus
Chlarcrecmt T
Oelene dor o
Ilivia africans
JOLCE CTP0 1EL T 1o neG i, !
fentex o e LG 1,7
Teun fute 1,0 1N
20.06 1000 182 T 5615 04310 0019430 2009,0 20(5,0 Palirtes enpriseuc TO04,00 100,06
20.G6 1350 &3 T 18 18 (14“54' Go1°40° 13,0 26,C Chlorercusbrus chrysurus £,60
Celsne dorsali ,80
Vardinella mnderencas W00
Fucinairtonus pelanoptorn: U
Cphyravnn piseatorum UG
260,06 1743 184 BT 40 40 Ga%ar on1®200 500,00 £ANG,0 Falistis enpriseus 5000,00 ’
2C.G6 1920 18% BT LY 18 TR R ARSI AN} 160,00 Fnlistes enpriscus 147,200 !l
Pecapterus punctatus 1,P0 1,0
21.06 0755 186 1t 27 Vo oalee etV 0 4,0 Larunx ory
Chlercscombrus chrysurus
Deenpterus punctatug
Nelene dorsealis
Uardinella maderensis
21.00 ¢7152  1p7 FT 0 30 0a%sTe 001G T, 00 60 Palictes capriscus 2,0
Leenpterne pun tatut ST
Cnrdine)ln nuritn 4,

Tut junue o
Feeudugencus jrayent.i. (5,77 10
Tage Jlus tellettii i [
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TIME STN GEAR DEPTH (M) FOSITION CATCH {KG) WEICTH (KG)

DATE START No. TYPE BOTTOW CEAR TORTW  WESY [4j )3 DOMINAKNT SPECIES TRHR  — %~
08.09 1820 268 PT 40 13 10%04° 01596 228,0 912,0 Enlintes capriscus 910,80 99,8
09.09 0533 269 PT 55 25 10%03* 016°10" 2302,0 9844,0 Paliotes capriscus 8416 ,62 85,5
Dactylopterus volitens 1427,38 14,5

09 0910 270 BT 36 36 10°18' 016°09'  460,0 138C,0 Balintes capritcua 834,00 60,4
Selene dorsaliu 298,50 21,6

Fageliue bellottli 99,60 7,2

Cparus caeruleostictus 35,70 2,5

09.09 1125 271 PT 43 1 10923+ 016%00" ,0 L0 FISCELLAKREO'SS ,00 ,0
09.09 1420 272 BT 30 30 10025' 016013' 400,0 1200,0 Fulistes caprioccus 763,20 63,6
Uelene dornalis 39€,40 33,2

Sphyraena piscatorum 38,40 3¢

09.09 1835 273 1T 55 55 10%23" 001063‘ 400,0 1200,0 Ealisten capriscus 325,20 27,1
Pactylopterus volitans 874,80 72,9

09.09 2123 274 BT 62 20 10033' 016039' 168,0 672,0 lactylopterus volitana 210,00 31,2
Balistes capriscuc 453,60 67,5

10.09 0900 275 PT 44 44 11%3* 017%00° 3000,0 6C€00,0 Dactylepterus volitans 5334,00 88,9
Ealistes capriscus 562,00 9,3

Sepia sp 104,60 1,7

10.09 1105 276 PT 45 25  11%7' 017%02: 10,0 24,0 Ealiotes capriscus 20,40 85,0
Cactylopterus volitars 3,36 14,0

13.09 2220 277 PT 64 23 1392 017%0¢ 32,0 76,0 Balistes capriscus 64,80 85,2
Caranx cryoos 1,80 2,3

Aricama bondi 3,36 4,4

Tactylopterus volitans ¢,00 7.8

14.09 0625 278 PT 131 22 12015' Ol7u19' 2000,C 12000,0 Engraulis encrasicolus 12000,00 100,0
14.09 1015 279 PT 18 18 11%44' 017°%5'  126,0 252,0 Trichiurus lepturuc 110,00 43,6
Brachydeuterus aurftug 22,00 8,7

Caranx crypos 7,00 2,7

Pteroucion peli 5,00 1,9

MISCELLANEOYS 92,60 36,7

14.09 1740 280 PT 35 10 11%%5 017%7¢ 19,0 76,0 Serdinella aurita 40,00 52,6
Cardinelle maderonsio 32,40 42,6

Jelene doroalis 1,20 1.5

Caranx veregnllus 3,20 4,2

14.09 1923 281 BT 11 11950 016959 1311,0 2621,0 Pscadotolithun typus 498,00 19,0
MOB'LIDAE 60,00 2,2

Arius heudeloti 197,80 7,5

Pentmnemur quinquarius 137,60 5,2

SHRIMPE 7%0,00 27,8

Pteroscion peli 903,00 34,4

15.09 0200 282 PT 21 8 12°00* 017%9" 210,0 €30,0 Pomatoous saltatrix 29,70 4,7
Chloroccombrun chrysurus 414,00 65,7

STROMATEIDAE 17,40 2,7

Alectip umlexandrinus 51,90 8,2

Sardinells madercnsio 67,20 10,6

15.09 1115 283 BT 20 20 1222+ 017%01° 199,0 398,0 Hemicaranx bicolor 26,60 6,6
Caranx senegallus 15,40 3,8

Sphyraena piscatorum 42,00 10,5

Erachydeuterus surituo 49,00 12,3

Jlisha africana 98,00 24,6

15.09 1240 284 PT 23 3 12%0' 017°%2' 44,0 88,0 Carcherinuc op 20,60 23,4
Carnnx crysos 24,00 27,2

Scomberomorus tritor 15,40 17,5

CARANGIDAE 1,80 2,0

Caranx cenegallus 10,60 12,0

15.09 1440 285 P7T 20 1 12%0' 016%7" 37,0 74,0 Sardinella madecenoto 2,60 3,5
Caranx geregallua 9,60 12,9

Traochinotue maxillosuc ,80 1,0

Carcharinus sp 60,60 B1,0

15.09 1835 286 PT 12 12 12017' 0!6055' £02,0 1604,0 Pseudotolithur typus 356,40 22,2
Brachydeuterur auritus 114,00 7,1

Pternscion peli 228,00 14,2

MISCELLANEO'S 114,00 Tl

Ariun heudaloti 360,00 22,4
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TIME STN GEAL DLECH (&) FLEITION CATCH (EG) WEIGTH (KG)

DATE START TYPE FOUTCTOYAR O NORTH WIS TTOTRL TR TR CCRINALT CPECIES PR NR

12.00 2050 287 FT 20 7 12450 c7fene 10wz, 417, Carchurinus sp 180,00 4
Carcrarinue sp 120,00 2
Crlorecsccnt rus chrysurue 35,20
vardinella guderensis 4,00 1

15.09 2305 2g¢ pT 12 5 12%7 c17lene ¢,0 11,0 Ocomtercrorus tritor 460
Caranx fenecgallus .40
Curdinella conderensis 1,20 10,9
Trachinctur maxille +20
Trechinctars paxillesur 4,60 41,8
Iligbw africann 1,5 13,0
Cphyraens piccatorun 2,60 23,0

1€.00 0755 260 T 4C 4€ !2045' 017937 15C,0 42,0 Cuardinella aurita 10,60
leenyterus rhonchus 4,40
Fnlictes enprirvus 285,60 9
Iuctylopterar velitane 4,20

B1.CO 1245 700 PT [ £ 0% ovrlcer ,0 O LUoCaTeH ,00

1€ .60 1717 Co1 pT " " ?'.‘L“;' (SR WO L, Unardinelin caderencsiy ,40

81.09 taCCc 262 ET 10 1o 1290 c16CsT 0l D080, fGalecides decndactylus 540,00 26,3
Ferptonue raltatrix 21,60
Femoadasys rogerd 43,20
Frechydeuterus auritue 1389,60 67,7

B.Ca 2135 20% 7 16 ¢ 17“63' C‘7(CT' e, 400,C  Pruchydeuterus suritus 230,40 S
lecarterus rhenchus 10,08
Cararx cryecg 18,72
“ardine)ln caderenels 166,92 3

17.00 €128 264 7 s1opc ratooe cigtoee Ki L N0 CATCE ,00

17.09 CT1C 265 FT 66 7o 1% 7Sror nr,0 0 1wd,C Palistes cnpriccus 182,40 99,1

17,00 1145 206 PT o4 & 13594 atoer 7,0 ¢,0 Falietes capriecuc €,4C 106,6

17.0% 1210 297 BT 24 o4 %7 oot 102,00 242,C Fapelius tellottid 21,31
Feeuduyerenrn prayensio 18,64
alistes capriscue 26,64
“rarus cawrulec tun 8,60 t
Eyinejphelur aeneus 71,26 2
Acarthurur menroviace 8,60 1

17.09 1615 206 p7 19 4 139150 017%04" 12,0 8,0 Scormberorcrus tritor 2,16 7.7
Coranx senegallus 4,80 17,1
Sardinrella auritn 13,68 48,8
ardinells rpuderensin 8,40 30,0

17.C% 1815 2aG FT 16 16 13(19’ o017t 184,06 768,0  Fodiunus speclosun 4,20
Lpineptelus neneus 4,20 1
knlistes capriscus 109,20 <29
Lngocephnlue luevigatue 28,00 1

18.09 0245 3CO P7 €4 10 137500 01710 1500,0 ©9€00,0 Ealistes caprigeus 1548,00 8
factylopterus volitans 126 ,2
Arius heudelotd 470,40
Scomber japonicus 245,40

15,00 €830 20t §0 8 10 13%5 017%:s" .0 L NG CATen ,00

1€£.09 1635 302 ©7T 20 15 13 48 01796 9,0 13,6 Uardinelln maderensios 10,80 83,0
Sardinell s aurftn 2,10 16,1

10,00 2045 203 1T 1¢ 10 (AT AN TANE 186,030, Frachydeuterue nuritus 91,00 24,
Snrdinella madorensin TS
Puljsten cupriscus 42,00 11,2
Guleoiders decudnety lut 46,20
Fucinueterus melancpierur 44,80 1
Ariug leudelotd 6,060 15,0

18.09 2225 204 PT 16 3 13%gc 017%2'  040,0 400,0 Snrdinella muderennic 251,60 5
Curdinelln nuritn 9,40
Fraochydeuterus nuritur 107,20 2
Feeagpterus rhenchu 6C,60 1

19.09 08%% 305 FT 1" 1" 14%10' 017%02° 22,0 1044,0 Epincphelus aeneus 32,40 . A
Cnrdinelle aurita 140,40 13,4
Cordinelle maderensio 82,80 9
Sepin up 39,60 7
Palictes cupriscun 190,80 18,2
Ivenptaruc rhonchus 511,20 48,9




II

TINE TN GEAR CATCH (RG) WEIGTH (FKG)
LATE CTAKT No. TYFE YOO TCTRL FH R PIMINANT DFECLED TR TR
10,09 10325 2CE PT 4 o ratenr c17hear 105,0 16,0 Tartinella madere 27,00 10,9
Tardinelln aurita 1772,6C 82,6
Curanx cryce: 12,64 6,0
19,09 1265 207 a2z 27 1471 77,0 1594,0 Fnlistes capriscur LYa,0c 47,8
PopeNus tetinttii My, T4
Spnrus cavrulecetictur 124,40 £,4
Tecnpterus rhonctn 242,06 15,14
Forndn: inerra 160,60 10,4
10.00 1300 b 1T dm 1w 1g o eyl o0 ¢ apriceus IR 3
: 1,46 0,3
. raderersie oA 64,0
AT ty 8,7 a,0
19.09 1720 209 T 19 19 14%8' 017%7* 120,0 240,60 Chlvioeerrtrus chrycurus
TFecnpterne phanchue ' :
Inl,oster copri Q2,00 A,
Sardinelta radereneis 11,00 4
20.00 0755 210 BT 320 32 12934 017%18¢ 3,0 0,0 96,6
3,3
20,09 1110 311 BT a0 a0 1401 o1vVoEr 776,00 147C,0 fcatex snpolens 1M14,ec 75,8
dnrdonella surita 23,60 o,
Iteapterue rhonchue 10%,60 7,0
Foopn toopse 155,60 10,5
2C.C9 2C10 212 BT 1S 11y 14“"';5' c1°oa MOo,0 504,0 lentex anpolensis 27,68 £4.,8
FROTULILAE 15,42 2,7
Lepadetripla carclae 2 HE 5.5
Necrerinthe fclgor: L0 ¢,Q
21.69 0220 317 PT g0 1o 15%71 017%>" 1,0 12,0 Selar crucenophthalmus 1,00 8,3
Caranx cryroe ,60 ‘),Q
Irfneanthuse nrenntue LHO 6,6
hri : 6,00 50,0
Tric lepturus 1,2 10,0
Auxir ra 1,60 13,3
21.09 0720 314 ET 25 a5 15030' c16%49¢ 68,0 76,0 hhiscpricncdon ncutus 119,00 16,1
Velerne dereuniin 16 ,B0O 2,2
Trieviveae Tepturue 142,00 10,2
Grleo i g dernds 42,20 5,8
Fraot ydeute auritue 212,00 08,8
21,09 115C 218 DT 2roorr e tan a4 oo e C rinus e 51,3C 14,4
oy rroncden acutur 175,44 49,4
reerie pirestoeran 1,51 22,0
vl atfricann &,357 2,3
21.09 143 716 PT 65 o5 9159%e 0169560 100C,0 12C0C,0 ferngtorus rhonchus 6848,00 ,0
Lentex ungolend i 1520,80 12,7
Poope toope 579,20 8
22.09 0200 217 PT 225 16925 016926 128,0  510,0 Frachydeuterus nuritus 216,40 42,4
CPARILAE 7%,60 14,8
Faliotes carriscus 11,20 2,1
TGRLEDINI DAL 14,40 2,
Preudujeneus prayensin 51,2 10,0
Fucinnstomus melanopterus 61,2 12,0
22.09 0535 Zig PT 56 20 16939 016%41'  190,0 ICO,0 Trachurun trecae 248,20 82,7
SJurdinelln aurita 38,80 12,9
LGLIGINIBAE 10,40 VA
©rf00 319 BT 20 20 1644 0101y (50,0 1960G,0 Enlistes cupriccur 27%,%2 17,6
Paeeliue bellottii 296,48 16,5
Ctleroscerboie chrysurun L9%,60 25,2
Alectin alexnndrinue 161,08 6 W4
Frochydouterus asurftus 292,96 16,
22.09 1110 320 7 90 90 16940 0169390 472,0 044,0 Trachurus trecae 544,20 57,6
entey mucrophthalmun 267,20 18,3
Reopn boops 20,00 2,1
Torpedo torpedo 21,80 2,%
22,09 2115 %21 PT ton 2¢ 179200 016%23'  1620,0 AGRC,G Truchurus treche 4G80,00 100,0
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TIME CTN GEAE DEPTH (M) PCSITICH _ CATCE (¥3) WEISTH (¥G)
DATE START No. TYPE WOUTCW GEAR TITRTH WLST™ TTCTAL YR IR LCMINANT CPECIES PR
23.09 Ce40 322 PT 20 ‘t 180171 c16917 1,0 122,0 Cardinella caderens!c 75,20 56,9
Trachinctus cvatul 5,60 34,5
Selene doranlis 6,00 4,5
Chlurencortrus chrpysurus 2,4C 1,8
23.09 1035 127 pT 18 7 NN STARTE 14,0 h 2€,0 Uconbercmorus ‘ritor 3,00 56,4
Swrdineil. coaderersir 17,2C 30,7
Trachinctun ouxillosug 1,62 2,8
FCHZNEIT AR 2,00 3.5
23.09 1120 324 FT 19 19 18%1r 516%12 2¢C0,0 (GCC,6  lecnpterus rhenchuu 2474,20 40,5
Eulistes cupriccus 170,60 2,8
rydeuterus aurituc 170,80 2,8
dupeneus [rayensia 384,40 €,4
Fapellug belicttii 2846,00 47,3
23.C9 1520 225 T 79 19 109370 01 %2 1,0 1,0 B ¥ 1,00 100,0
Perluccius peilt ,2C 20,0
27.09 1920 326 T 14 14 18%5 016Y1RY 20CC,C 480C,0 FPouudupen .5 pruy 109,92 2,2
Lecnrterun rhench 156,96 3,2
Iruchydeuterus nuritus 109,092 2,2
FOHADASY IDAE 2,64 1,2
Fageltun Pellottyd 413,70 wy,8
24 .09 Q020 327 PT (23 1C 19003' 016“3}' 2%2,0 464,0  Trachkurus trecas 200,40 45,6
Frpraulis encracic 144,80 31,2

16,60 3,6
19,40 8,4
€C,4C 1%,0

Yeytur

cyneaard

24.02 1550 308 IT 24 24 2c02 ¢17%160 1007,6 20C0,060 29,7

24.09 1855 729 PT 40 20 2cC.' 175 [REINe renmn glay
Jterus rhonchun
Truchurus trecae
Prgpedlue tellottig
Trictiurue pturus

24.09 2115 320 p% 20 9 octioe 017%3 203,0 C8G,0 Lecapterus rhonchur
Trachurus tre oo
Curdine mrita
Trichiu lep turus
Engraulic erc-noiccolur

25.00 0225 331 FT 29 10 2% o 2a0.0 - rhonchus 77,00 18,8
trecar 234,44 7,1
w1l terntue 3%,34 8,1
Coanritn 2,57 10,:

25.09 0€35 212 T I 21,4 w2,
Tri Lepturu 3,36 12,9
Tranchurue trecne 1,20 4,6
25.09 0730 3% P7 39 3G o0%er o172 ) ,O KL CAUCH ,00 WO
25.09 0950 724 IT 3o 20t ™ LAY 54,0 Papellus bellottld 40,01 74,0
Jews tater 1,%6 2,
CEIFHALGECDA 13,33 24,6
25.09 1400 3T5 B W, w o on%00 m7° 3 Papellus bellottid 7,40 34,0
Truchurus trecs ,90 9,0
v i FHRALGE i A 5,40 54,0 °
25.00 2309 3% T 47T 20 A C 20,60 46,00 Trachurus trecee 244,00 50,8
Lecapterns rhonchun 165,60 34,5
Trichiurus lepturus 22,60 4,7
vordinellas aurita 41,80 8,7
26.09 0917 387 IT 1717 20%n 6t 52,6 104,0 fcorberoncrus tritor 23,60 22,6
( mi glaycon 7,60 7,3 .
Cu o 4,00 7,8
Sordinelln nurita 27,80 26,7
LCLIGINTDAE 25,40 24,4
26.09 143C 38 PT  t10 £0 19%1 01700 . N YA 00,0
2€.09 1850 339 ET 26 o6 199170 ci6®asr BTS00 2700,0  Fupellur tellotiii 233,60 10,
Porsdneys roperd 212,00 9,2
Carpogranmn glaycon 176,80 7,6
Feenprerus rhonchng ]55,60 6,7
Curdinella surita 13C2,00 56,6
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TIME TN GEAR DEPTH (M) PCOITICH CATCH (KG) WEIGTH (KG)
DATE START No. TYPE FUTUCH CEAR ITHTH ©170 TCTAL TR UL DOMINANT DPECIES TE TR T
27.09 C540 34C FT 2¢ 20 1640 c1eoe me,0 071,0 Iceudupencus preayensis 12,96 1,3
35,176 2,k
25,76 3.8
LeLer 2
Ly >
120,72 12,5

s 114,04 2,2

Lecapterun . 170,16 18,9

Fapellne tellottin 43,600 36,0

27.00 1735 241 T 4l 41 107407 016928 DR1RL,0 BDAG,0 Trachurus trecne 10, %, 19,1
Var 11y surita PE00 o0 05,3

Fagr tlar tellattig 16,00 G,

I dedterue mnritues VAT, 37,0

28,09 CC2C 242 FT Teo 2% 15000 c17%19" N 28,6 Arivmra endi 26,00 92,8
Triendurce 1 oplurus , B >,

Curnra Ty , 40 1,4

28.C9 CBCC 743 T 1523 150 tateer or7%ar €OC, 0 16* .0 Poups teupn L 00,80 80,8
Truchurur trecae 443,770 42,8

Tente i YU

LOLIGE 11,40 1,1

20.09 1050 244 ET 12 12 \4022' O!7CCC' 737,00 17¢L,0 lecapterus rhenchus 173,00 )
Pulicter fccur (TR YR
Chlorccenolrus chrysurue TOT,S 40,0
Sparue coerulecstictus 14,00 1IN

29.09 1450 249 FT €0 80 1427+ 017%26* 7C0C,0 60GC,0 Trachurus trecae
Cardinella o 638,00 10,0
Terntex fing Q29,00 1% ,4
Peopu Leope 2012,00 23,%

2700,00 39,3
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TIME TN GEAR  DERTE (1) PEOITICN CATCH (KG) WEIGTH (¥G)
DATE START ke, TYFE BOTITMCYRE TOPTN TiGeT TCTAn TR BR LOFIRALT BIYCITS TTEHR T
08.12 0355 389 p° 2ce 0 et o17%n 72,6 1CE,0 Sardinells surita 7.3% LB
T Wrucotrachururs T
Jepturu: (SN
: t1

09.12 0720 20C PT 24 24 i3 17 Led.u L trecae 50, 8
frachury. i [
: reorela, [ REINIIN H,0
Cardinn JHLE0 P
Tape) 136,60 10,4
09.12 1400 391 ET 3% 35 1097 017°%17 L0%,0 57,0 Pemudusys : N,20 LE 0
Irnchydeuter aurituse ¢,00 1,1
Fagellus tellottin 1,00 9,6
Prarur cnerulecctictus vr,oe 2.2
£9.12 1038 o) T ac ~0 19%44r o179 270 100, 1
164,00 21
14,00 2,
16.12 €30 397 7 30031 0% 0i6%300 120,00 64,0 lupellun i 01,40 2%,
Teenpterur rhoenchus 5,40 A
Cnn . a glayees 10,0C ()
Lonuneus 14,00 S
- 50,40 11,5
CF onotinlic 17,560 09,0
10.12 11C4 704 FT 143 143 189930 016%41° 86,0 572,C lentex muercphthalous 97,8C 10,1
Tentex conpooneis 44,20 7.7
Tracturue trachuruy 141,80 24,7
Trachuras trecuae 7r1,8¢ 13,
Merlucceius perluceius 9%,6C 16,7
“uprog sper £4,00 14,0
10.12 1540 395 FT 63 63 18°%6° 016%26° 74,6 0,00 0,.E
JLRrALnn playecs 7,20 10,4
20
¢ T
¢ LA 2,1
wiis hierredda 20,8
IR S S 1es,7
lepturue 24,4
10.12 2107 396 PT 58 40 18%16* 016”20 24,5 4C,6  Lecapterus rhenchus [ K
Crrunx cr L S A
Cardinelln auritn HaA|
Papellus tellottid [
1112 0110 3097 BT 33 27 16902" 016015‘ 902,0 1£C(,C Epinejlelus acneus 56,00 L0
lue 274,60 15,2
24,20 1,7
€0,00 243
247,40 13,6
edlterrancus 261,40 12,9
Truchurus trecus 593,60 32,8
11.12 C647 398 PT | 17 17%10 016213 59,0 118,06 Tractinotur ovatus 40,40 34,2
Chlcresconbrus chrysurus 16,80 14,2
Celene derealic 6,80 5,7
Leenpterus rhonchur 2,40 2,0
Strocnteusn fintole 23,20 19,6
11.12 C90C 309G PT 62 62 119370 016°17° 201,0 402,0 lLecnypterus rhonchug 157,00 39,0
AMlectia wlexnndrinus 13,00 3,2
Fapellus tellottid 107,00 26,6 -
Trichiurus lepturun 60,90 15,1
1112 2122 400 p7 32 20 37901 0126 1045,0  2090,0  Irnctydeuterus auritus 1460,00 69,8
Deenprterur rhonchusn 406,00 19,4
Fepellus tellottil 45,60 2
AMectin nlexnndrinus 7%,60 L6
12.12 CS20 401 ET @0 90 16052' 016°44" £14,0 1€28,0 Trachurus trecne 1400,0C 85,9
Tracturus trauchurun 42,60 2,6
Farncuticers ledanond 57,50 3.5
Foope tocpsn 3%,C0 2,1
12.12 0845 402 PT 27 19 1(,“3(,' 01(;031‘.‘ 68e,0  1376,0  [Irachydeuterus auritucs 120,00 90,8
Pecaplerus rhenchucy 45,00 3,2
Chloronconbrus chrysurus 15,00 1,0
Seomter Japonicun 20,00 1,4




II

TIME CTN GEAR LEPTE (M) CATCH {7G) WEIGTH (KG)

DATE CSTART Ne. TYPE FOTTCMN CTAR TTTTRLTIT YR ROMINALT CHFCIES i
12.12 1100 483 P71 31 31 10200 (1673 €1¢,0 Q24,0 Jlichn africana 42,4C 4,6
Eruchydenteruc nuritus [P A SLY B |
Fronds sodneicus 16,14 1,9
Fnpellus Yeliottil 26,70 3,2

- o —

‘2.12 1625 404 w7 49 49 16Cc6r C16' 400 074,0 4€6,0C  Bruckydeuterus nuritus 2,70 17,8
Ilisha atricuna 13,50 OLE
Freudotolathur elongsture 32,00 4,8
. pels B1,500 17,5
lepturue 64,00 7.4
12.12 07CC 405 7 47 7 1216(':‘4‘ 1CC,C Jdeuterus suritue N7,0C 58
cetin wlexandrinug 45,60 20,8
apterun rheachue 16,80 8,4
Sphyraerni ophyraonn ,480 4,
13.12 1655 406 P7 c4 54 18%c o121 146,00 192,00 Trachurus trecac 106,80 4,4
Lpincphelur neneus 20,00 €,e
Lelipe vulparie 67,60 21,4
Cepin officinnlin hicrreddn 12,00 4,2
14.12 0730 407 PT 14 14 19556 017%%6" 46,0 1840, Engraulisc encrasicolus S5GLIC 18,9
Sardinells puderens 324,00 17,0
Cardinells paderensics 42,00 2,2
Tracturus trecne 44,88 2,3
Feeudotelithur gsencgalensis 2e4,5¢ 19,0
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TIME STN GEAR DEP'TH ??%n PObITION CATCH (KG; WEIGTH (K@)
DATE START X T WEST DOMINANT SPECIES PR IR
08.02 104C 408 PT 50 1 14033' o017%21¢ .G ,0 NO CATCE ,00 0
08.02 1207 409 PT 81 1 14C29' c17%28" W0 ,O0 HO CATCH ,00 0
08.02 1345 410 PT 137  6c  14%24' 017913 ,0 ,0 KO CATCH 0
08.02 1513 411 Pr t0o 60 14923 0179310 ,0 L0 NO CATCH ,00 ,0
08.02 1643 412 Pt 7c 40 1a%s M7 .0 ,0 KO CATCH ,00 ,0
c8.0z 1835 413 PT 40 10 i 017%1 ,C L0 KO CATCH ,00 ,0
08.02 2000 414 P7 37 1 14%290 017%1€" 0 ,0 NG CATCH ,00 ,0
0B.02 2140 415 PT €9 25 14960 017%4° .0 .0 KO CATCH ,00 ,0
08.02 2335 416 pT 206 e a9 01703y £0,0 100,0  MYCTOPHIDAE 100,00 100,0
00,02 0115 417 P 244 ! Tren g G 0 L0 N0 CATCH ,00 0
02.00 LE10 414 BT 2] FRRTTIPS R | L0 NO CATCH ,00 ,0
09.07 047% 419 P 40 [T 0 L0 NO CATCH L0 ,0
09.C7 015 420 PT 1w 1", T ¢ ro caten 00,0
8.0 0735 421 rT 60 LS 1J tar o178 0 ,0 KO CATCH ,00 0
09.02 1645 422 Ppr e W 14 e w7%7 6€0,0 1220,0 Tracnurus trecae 236,00 17,8
Trachinotue gereensin 34,40 2,6
Boops toope 722,40 54,7
Bnlistes capriscus 215,00 16,2
09.02 1250 427 7 10 10 14”210 017%5" 42,8 85,6 Balistes capriccus 70,60 86,2
Sparus caeruleontictun 2,40 2,8
Plectorhynchus mediterraneur .00 .5
Trachurua trecune 1,20 1.4
Sepin officine' s Flerredd: Mhal a3
09.02 1425 424 BT 0 20 14%9 0:1%9 29,0 75,0 Trachurus trecne (0,0
Yoorg tocps . L0
09.02 1615 425 T 16 16 14%°8' 017°%14* 1500,0 2000,0 Roups boops 16,6
Trachurus trecae . 15,3
Parellun tellottid 72,00 2,4
Bulisten capriscue 48,00 1,6
13.02 0115 426 PT 27 10 12%8' 017%4" 76,0 152,0 Brechydeuterus nuritus 116,00 76,3
Strozateus fiatola 15,80 10,3
Sphyrnera piscatorun 11,00 1,2
Trichiuruy lepturun 7,60 5,0
13.02 1900 427 BT 10 10 11050' 616058' 713,0 1426,0 Pseudotolithus senegalenpinp 680,00 47,6
Poeudotolithur nenegalensain 114 ,0C 7.9
11ivha africara 58,40 4,0
Brachydeuterup nurftun 65,80 4,6
JELLYFICH 174,00 12,2
14.02 1155 423 BT 11 12%90 016%7  210,0  279,7 Poeudottolithun np 129,27 36,2
ARIIDAE 57,10 20,4
Pacudotelithus neregalensin 41,09 14,7
1licha sfricann 13,56 4,8
15.02 2025 422 PT 18 1 1296 017%¢: 17,6 35,3 Ingraulin encranicolus 20,00 56,6
Sardinella aurfte 2,00 5,6
Cardinclla nurita ,64 1,8
Sardinclla madererpio .40 1,1
Brachydeuterus aur{tus B,2¢ 23,2
15.02 0655 420 BT 14 14 11°42' 016%48" 40,5 97,2 1linhe africans 50,40 51,8
Pteroncion pelf 13,68 14,0
Prachydruterun suritun 7.92 8,1
bFreudotolithup ceregals noie 5,76 5,9
15.02 1050 431 BT 15 115 °38* 017°19' 58,0 1176,0 Trachurus trecne 488,00 41,4
Trachurus trecane 276,00 23,
Dentex maroccunun 143,00 12,1
Spicara alta 120,80 10,2
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IT u
TIME STN CEAR DEPTH (M) PCSITION CATCH (KG) WEIGTH (KG)
DATE START No. TYPE BOTTON GFAR WEST TOTAL PR NN DOMINANT SPECIES ?
15.02 1526 432 BT 25 25 15025' 017%1° 49,8 99,5 Trichiurus lepturus 45,40 45,6
Epinepbhelur uereun 27,60 27,7
Balistes caprivcus 15,70 15,7
Fphippicn gutt:ifer 2,9¢ 2,9
15.02 2255 433 pT 40 20 1!°i2' 017005‘ 279.,0 558,0 Dactylopterue volitens 480,00 86,0
Falistes caprincun 44,20 7.9
Acanthurus rmonroviae 17,40 3,1
Torpedo torpedo 15,60 2,7
16.02 0245 434 T 47 10 1:%3% ¢ 170,00 204,0 Dactylopterus volitans 191,04 93,6
Balister caprincus 12,48 6,1
16.02 1100 435 BT 45 45 10%1 1gCane 241 48,2 Dactylopterus volitans 46,00 95,4
Pelinten capriocus 1,80 3,7
16.02 1240 4% FPT 85 [&¢) IOOAS' 16960 9,5 14,0 Decapterus rhonchus 13,50 95,0
Ccozber Japenicuc 79 5,2
16.02 2005 437 Pt 105 1" 1604 016%0" 17,4 117,4 Paliastep capriscus 56,00 47,7
Synagropn micrclepis 6C,00 51,14
Yepin officinnlis hierredde 1,20 1,0
17.02 0000 474 PT e o 108 0169400 €075 R10,0 Palinten capriscus 810,00 100,0
17.02 0700 439 7T a3 10 1(075' 015056’ W , RO CATCH ,00 ,0
17.02 1705 440 pT 600 20 calane gt e 6,6 TCSTLARVAL FICH 6,65 100,7
17.02 2245 441 FT €n o0 onlert pipCear 51,0 102,0 PRalistes capriscus 73,20 71,7
Dectylopterus volitana 28,80 28,2
18.02 1135 442 pT R L N PR ST Y ,0 s NO CATCH ,00 ,0
18.02 1715 443 BT e 32 ¢afot 01v%80' 1822,0 7644,0 Fallstes capriscus 3600,00 98,7
18.02 1930 444 PT 40 10 094 615 %40 07,6 7319,0 Pelintes capriscus 7315,00 100,0
19.02 0455 445 PT a1 10 ¢3%11 ©s%1 1500 30,0 Pelintes cnpriscus 300,00 100,0
19.02 1425 446 FT 20 10 OQOSH' 015004' ,C ,0 HO CATCH ,00 ,0
21.02 2045 447 pT 23 f. OQ°ﬁ7' 0\3034' 18,2 36,4 Hemicaranx bicolos 14,40 39,5
Ccorteremorus tritor 4,20 11,5
Ilioha africana 3,60 9,8
Sardinella madercensia 2,80 17,6
22.02 1110 448 pT 16 5 00010' 01}056‘ 292,0 584,0 OSardinella maderensts 336,00 57,5
Engraulin encrasicolun 129,60 22,1
Brachydeuterur auritus 6,80 1,1
Caranx ap 6,40 1,0
SHAREKS 160,80 17,2
22.02 1305 449 BT 19 1q 06°%07' 013%7" £50,0 975,0 PRrachydeuterua nuritus 177,00 18,1
Porndanys rogeri 34,50 3.9
JELLYFIESH 750,00 76,9
22.02 2005 450 PT 23 5 08%1 013%¢: *0,0 60,0 Prachydeuterus auritus 7,00 11,6
Decapterus rhonchue ,00 1,0
Lnpocephnlun lnevigatuc ,60 1,0
PENAEILAE !,00 1,6
JELLYFISH 46,20 77,0
22.02 2340 451 BT 18 18 07%7" 013%7" 147,0 220,0 Licanccua cutaneusn 15,30 6,9
Trachinocephalun myops 10,12 4,6
SHRIMPE 7,87 3,5
Penaeun P kerathurus 4,84 2,2
JELLYFISH 165,00 75,0
23.02 0615 452 PT 20 6 08%0' 013°46' 50,0 200,0 Sphyrnenn dubla 64,80 32,4
Fngraulis encrasicoluas 104,00 52,0
Sardirella maderensia 2,40 14,2
Brachydeuterus auritus 2,80 1,4
23.02 1155 453 pPT s0 35 0838 01418 R ,? Trachinocephnlun myors ,20 100,0
23.02 1325 454 BT 72 72 08%0' 014%18° 1A,0 36,0 Frachydeuterus suritun 25,80 74,6
Sraruc cnerulevatictus ,60 15,5
Dactylopterus volitnno .64 1,7
Lolipo sp ,60 1,6
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IT v
TIME STN GEAR DEPTH SHE POSITION _.CATCH (KO WEIGTH (k@)
DATE START No. TYPE WORTH — WEST T0T 1 DOMINANT SPECIES
23.02 1845 455 PT 52 1C 09012' 014053' 4000,0 8000,0 Balisten capriscus 8000,00 100,0
24.0? 2050 456 BT 347 347 10926+ 017%17" 17,7 39,4 Hgnenocephu]uu itallicus 11,60 32,7
Chlorophthaelrus fraper 10,20 28,2
Merluccius polli 5,80 16,3
Malacocephelue laevie 2,20 6,2
25.02 0405 457 PT >500 10 10%7+ 017%73" 2,8 5,6 Parscubiceps ledancot 3,64 65,0
Cuticeps gracilis 74 13,2
Trichiurus lepturus 2 5
MYCTOPHIDAE ,94 16,7
25.02 0815 458 PT T2 55 1% 170098' 183,6 1101,6 Trachurus trecae 720,00 695.3
Sardinella opurtita 360,00 2,6
Scomber japonicuun 21,60 1,9
25.02 1445 459 BT 84 B4 11009' 017%T7" 1,5 3,0 Truchurup trecac 1,00 160,0
25.02 1845 460 ET 86 86 11°8' 017°15' 3000,0 3000,0 Synagropc wicrolepins 2040,00 »1,0
Trachurup trecae 468,00 1% ,6
Trachurus *recse 60,00 2,0
Leptdotrigla cadruni 132,0C 4.4
26 .02 0050 461 PT kD) 43 1200‘)' 017%39* 1w 20,6 Erachydeuterus nuritus h 19,66 99,4
Trichiurus lepturun 32 1,5
Sepin offfciralis Fierredda 30 1,4
26.02 020 462 PT 24 € 1290 017%T7T" 140,0 239,4 Sardinells cederensiw 230,85 96,4
Stromuteus fiatcla 6,84 2,8
26 .02 1335 463 PT 12 12 1203}' 017005' 200,0 450,0 Jmleolden decndactylus 258,75 57,5
Poeudotolithun aencenlenois 59,25 13,1
Brachydeuterus nurjtur 25,20 5,6
Trichiurus leptu,us 20,70 4,6
26.02 2025 464 PT 54 40 12%0°' 017935' 1200,0 2400,0 Balintea capripcus 2400,00 100,0
27.02 0410 465 PT 28 20 1:7C0' 017°15'  340,0 340,0 FPrachydeuterus auritun 289,20 65,0
Bulisten capriccus 37,20 10,9
Stromateus fiatcla 10,00 2,9
Trachurusg trecne 3,60 1,0
27.02 0910 466 PT 222 85 12°9' 017%35" ,0 ,0 KO CATCH ,00 ,0
27.02 1305 467 BT 30 30 13010' 017009' 106,0 H12,0 0 Alloteuthis africana 92,40 43,5
Pugellus tellottil 47,80 22,9
Frinephelun aecneus 25,60 12,0
Srarup caeruleostictuy 21,80 10,2
27.02 1910 468 BT 76 16 13020' 017%4: 340,0 680,0 Dentex maroccanus 952,00 81,1
Zeus fater 48,00 1.0
Poops Yoops 7,20 1,0
Fintularia petioba 7,20 1,0
28.02 0015 469 T 26 26 13°25' 017%6' 52,0 1104,0 Trachurun trecpe 960,00 86,9
Fagellunm bellottit 60,00 5,4
Dactylopterum volitann 46,00 4,1
Brachydeuterus auritus 18,00 1,6
20.02 0910 470 PT 60 20 13050' 017°%19" 0 ,0  NO CATCH ,00 ,0
28.02 2055 471 BT 30 30 14°15' 017°20' 71,0 1342,0 Boops toops 1022,40 176,
Trachurun trecae 115,20 8,5
Chelidonichtys op 62,40 4,6
Pagellun bellettid 62,40 4,6
28.02 2335 472 PT 15 1 14%0' 017%6' 66,5 133,0 Engraulis encraricolus 99,40 74,7
Boopa hoops 10,00 7,5
Sphyrsenn dubie 4,20 3
Trachuruos trecae 2,80 2,1
04.93 0155 473 PT 48 43 15013’ 016%8" 1376,0 2752,0 Brachydeuterun euritus 2730,00 99,2
04.03 0720 474 BT 30 30 15030' 016°48* 404 ,0 808,0 Brachydeuterunm auritus 428,00 52,9
Pterosction ypell 94,40 11,6
Pteroucion peli 9,60 1,1
Foeudotholithun op 44,80 5,5




TIME STN GEAR DEPTH (M)  PCSITION CATCH (¥G) WEIGTH {KG)
DATE START Na. TYPE BOTTOM GFAR NOHTH  WEST TCTAL YR EE DOMINANT CFECIFS Pk h¥ e
04.03 1030 475 PT 180 120 15 %1ar 017%0¢ 4,0 4,0 Trichiurur lenturus 4,00 10C,0
04.03 1427 476 &T 47 47 5% 016%aT 410,00 BIMLC Argyrescrus rogius c47,00 20,9
Frachydeuterus nuritur :
Fracrydeuterus nuritue
Parapenuecpn wtlantien
10.03 GH30 477 BT 45 45 5%y ore%4rr f44,0 10p8 0 murttne
murituy
10.03 155 478 PT 97 40 16%100 016 4,7 B.6 Ceptn oy €00 €9,7
JELIYVPITH 2,60 *0,0
10.03 ¥430 479 BT 27 a7 |6°|5' 0160'55' 222,0 444,0  Prachydeuterus puritu 8,2
Frachydenterus auritur 9,6
Triehiurus lepouran 16 ,G
Trichinrue lept ' 1
JELLYFICR 1o
10.03 1617 480 PT 50 20 16%1ar 016%3g" 15,7 147,84 Sepin s
Sardn anrida
Brizepricnodir wenty
JELLTFIOH
11.03 0030 48! PT a0 15 17%s0 014%300 ,C JONC CATOH 00 .0
11.03 0710 482 PT 180 50 17% 1 016C1p ., 4L ley turus
11,03 €305 482 §7 168 150 17550 1% a e Trichiu lepturus L0,
Trachur trecuns 1,6
Sruchurue ftrackurae 10,5
JELLYF'OH AL
11.03 1435 484 PT 150 100 1';'0'}4' 0!6(\38‘ 0 S0, JELIYFICH 20,00 a6
11.03 1910 4r% BT GR a8 |7odd' CY(:D."F' RS, 17600 Trackurur frecwe T€2,00 47,2
fentex pacropbtbalous 594,00 37,7
Ustrinn carariersis 114,00 €,4
Cheliderichktys Tucernn €C,o0 3.4
12.03 0930 486 BT 77 77 13%2 016°27'  154,5  309,0 Trachurus trochurus 177,60 7,4
Trachurus trecae e, 00 18
7euu fater 25,20 &
Fryn voralerni 1€ ,80 5,4
12.C2 1205 487 7 34 34 18012' 016015' 40,8 122,4  lLeligo » 40,80 33,3
1T~ [ T QO T
Lelipe ep 2 S
Pagellus tellovtid 1“:50 16,9
Frirepkrelue punzn 12,00 9,8
12.02 1417 488 PT 23 5 18%8" O‘()ol‘j' 51,5 103,0 JFLLYFITH 100,00 97,0
Trachurue trarhurusg 1,50 1,4
12.03 1705 489 BT 40 40 18°72' 016°22'  170,0 340,06 Dentex canarfensis 84,00 24,7
Roops toops 20,00 1.5
Plecterhynchur rediterrareus 22,20 €,8
Jrarus cneruleostictus 21,00 6,0
Epineplelus junzn 40,00 14,4
*3.03 145% 490 BT €0 66 10%¢ 016°34" 95,0 168,0  Trachurus trecwee 169,60 66,2
deus fater 11,80 £,2
Fpirephelus eaninue 2,68 1,4
nrdinellu auritn 2,00 1,0
13.03 1600 491 PT 6C 50 19%5' 016%3a¢ .2 4 Cardinells surita 40 100,0
14.03 €625 492 BT 22 2z 19%1' 0166 63,9 127,8 Pagellus tellottid o8,60 70,3
Chelidonichtys lucernn 18,860 14,7
Lithognnthrus corcyrre 13,40 10,4
Enpraulis encracicolur 11,26 2.8
14.03 0725 493 pT 23 8 19%21+ 016%46° 26,5 53,0 PFycteroperch rubrn 22,80 47,0
Ergrnulis enerasicolur 18,40 24,7
Sardu purde 9,02 16,9
Srondylinsotn cantharue & 10 Y,.2




IT x
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TIME BTN GEAR LIPMTH (M PGBITION CATCH (KO! ¥EIO1H (KQ;
DATE 9TART No. TYPE ¥UTION T WEST H DOMINANT SPECIES PR HY L3
14.09 1100 494 BT 103 103 19%2¢ 017%1 19%,0 306,0 Trachurus trachurus 270,0C 88,2
Dentex macrophthelroup 21,60 7,0
Trachurus trecae 10,61 *.3
Centex argclensie LIRS (]
14.03 *455 495 B¢ 37 37 19%g7+ £17%¢7: 530,50 1G60,0 Pocadasys inciouo ., 32,4
Trichiurur lepturure 240, 20,5
Merlucciun oy GO0l G,4
Cetopur vilgurin Y ti, e
JELLYFICH 14
15.03 C320 496 BT €7 87 228 017°09' 47,0 55,5 Trichiures lepturue 49,60 69,7
Sepin cfficirailis hierredda 50 2,7
Trachurue *recne 1,09 1,8
Cctepus vilgarie W75 1,3
3 Ut 497 by 56 v 2026t A 52 ST Suideeei.n wurite 40,00 37,2
Trickivrus lepturus 36,00 33y
Pecapterne rhorchus 15,44 14,3
Tracturue frocae 8,90 8,0
1.3 1510 498 B 2B 28 2120,’,0' 017% 0 K €07,4 Engraulis encruaicolusn
Yeonbereomorur triter
Decnpterus rkonehue
Trachurug tracruryr
s0q pr 408 1 62,0 48,0 MICTORHIDAL
Loltgo ar
JFLLYFICH
16H.0% 57 50 gt 42 RESRFTE SIFARNE ] +5  Lpinephelus wlexardrinus ,60 100,0
16.03 GB2%  5G' R 41 41 ¢ 0 NO CATCH ,00 ,0
.03 168y 40D BT 17 207160 017%00 39,3 21,4 ceorteromerus tritor 10,66 34,0
Trachtrotun ovatue 6,16 19,6
Fopraulic enerasicclus 3,40 10,8
Sepin officinulis hierredda PR IO
tRLOT 2215 50 pT 3 20 2afpe 017% 00 45C,0 850,0 Fnpraulis encrasicolus 248,60 41,0
Surdina pilehurdus P LI 1C L0
Trichiurus lepturun 160,00
Sepin of ficinnlie hierredda 6o
24,53 1 7 e 1z : Sl 104,0 Trachurus trachuruse &40
Merluccius rerluccius
Ycorter Jijontcun
Loliso ar
24.0% 213% 608 pT ton s, 2a%1 [T AR 702,2 COsrdinn pilchardus 509,80 72,4
fceoter japonicun 150,20 21,3
Zene fater 33,20 4,7
©5.G4 0245 0K PT th 20 2071y nioCage 0 "0 KO CATCH 00 0
5,07 0345 507 pT ] 5 ol e 17,0 40,% Serdina pilchardus 40,33 100,0
25.03 104% 408 BT 143 141 20514 ont t400,0 Callantias ruber 943,60 67,4
Zeus fater 216,00 15,4
Jparus pagrue fagrup 90,(C 6,4
Fage llua ncurne 61,20 4,3
25.03 2 509 PT 57 1 2075 ,1Ir‘/h‘ 1,5 3.0 SBecomber juyponicus 2,40 80,0
BELONIDAE 50 16,6
25.03 0C4% 510 pT 46 5 28%43 o1t 34,0 Usrdina pilcharduc 32,80 96,4
Seoxber jupenicun 1,00 2,9
26.03 0150 511 pT 4R 1o 28%s5t 011%. 345,0  £90,0 Cfardira pilchardur 690,00 100,0
27.03 1040 512 I 50 50 u%0- c11%3g 227,0 4%4,0 Sco=ter japonicun 168,00 37,0
Trachurun trachurus 104,00 22_,8
cnrdina pilchardus 72,00 1%,
I'afellun ncnrne 57,60 12,6




ANNEX III

FAMILY/SPECIES

ACANTHULRIDAE

Acanthurus monroviae

APOGONT DAL

Synagrops microlepis

ARITDAE

Arfus heudelot)

ARTOMMIDAE

BALISTIDAE

Balistes capriscus

ACA

ACAACC!

ATC
ATCEYO!

ARL
ARDARO1

ARM

BAL
BALBAO!

123

]
-3

STATION

297

33
38

281

199

274

LCOWEST

21,

[C RN

a

cobolrobhbod

oo oreorochccooroornconhnbbhonocohs

codbothotoorhhes

o}

(R

Results from the Length Measurements

LENGTHS Il SAMPLE

HIGHEST

T
S22 o

Sobob

Zinls

S

Loooankis

MEAN

Lok LirbLabbh

R R T R

-

LblozLiakhh

ST. DEV.

(SR

-

)

.

oY TR LR N

8
7

N3

IO DWW OO

MENN OO TORN N UN DT T o000 - B0 OO e =0T h g et ma S

.G

K

97
92

20

IIT &
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III b

V.

FAMILY/SPECIES STATION LENGTHS IN SAMPLE
LOWEST HIGHEST MEAN ST. OL
Baliastes capriscus 275 16.C 21.0 ) 1.4
{continued) 27¢ 1€.0 22.0 < 1.2
217 18.0 22.0 é 1.0
284 1e.0 2y .0 B 1.5
294 . 2%, i .9
297 { 1.6
299 1 ARY
290 RY 1A
20y 2 il
207 Sra 1.4
308 ot 1.7
o o 1.0
19 Ny
Ao 1.0
ERR 1.7
24 ! 1.4
423 .1 24
432 K¢ o 2.6
47 . . HACI) 1.4
4za o . [ .8
449 7.0 .5 182.0 .9
455 17.¢ 5.0 16.1 1.5
464 19,0 23.5 20.9 .3
169 21.0 27.0 4.2 1.8
BRAMIDAE BRA
Bramua brama PRABRO1
2 25.5 3%.5 30.3 2.2
CAPROIDAE CAT
Antigonia capros CAPANOI
161 6.0 11.0 9.3 9
181 6.5 12.5 a.8 1.4
Capros aper CAPCAOI
8 8.C 1.5 9.9 1.0
CARANGIDAE CAR
Alectis alexandrinus CARALM
- T 58 36.0 65.0 49.6 7.6
89 41.0 61.0 51.1 4.7
17 52.0 53.0 52.5 W
405 35.0 £6.0 43.0 4.3
caranx sp CARCAOO
23] 9.5 15.5 1.8 .9
caranx ¢rysos CARCAVZ
srymes 58 39.0 1.0 42.8 3.4
284 21.0 35.0 35.6 3.3
396 30.% 31.9 31.0 .6
Caranx senegallius CAKCACS
L84 27.0 31.0 29.0 1.t
285 27.0 34.0 0.5 2.1
Chloruycombrus CARCHO
chrysuruy 40 2.0 24.0 t 7
59 .G “4.0 193.4 1.5
[} .5 M5 17.0 1.5
13 0 5 221 .8
a8 ) el 2.8 2
99 ARV .9 10,0 1.7
101 5 .Y e 2.0
122 0 .5 9.9 -9
146 .0 L0 16.9 o9
150 1.5 22.5 19,77 4.0
151 .0 200 20.2 .8
17y WG 2%5.9 2.9 Y
160 B PR 13.6 2.8
18% Y0 19.5 1.6 2.7
186 14.0 0.0 6.2 1.2
‘B3 16.0 21.0 18,3 1.2
287 14.0 5.0 19.4 1.4
309 17.0 23.0 10.6 1.2
319 0.0 9.0 22.4 1.4
3ge 8.5 3H.9 3.6 1.9
Campoyramma ¢laycos CAHRCMON
- " 407 15.0 Y40 461 4.3
Decapterus punctatus CARDEO!
- 1722 10.5 3.0 17.6 2.2
122 7.0 20.0 12.6 2.9
135 9.0 19.0 13.% 2.7
138 15.0 23.0 18.2 1.5
141 10.0 17.0 13.5 1.7
1473 13.0 23.0 16.1 2.0

92

70
91

81

57

32
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111 ¢
FAMILY/SPECIES STATION LENGTHE 1N SAMPLE
LOWEST HIGHEST MEAN ST,
Decapterus punctatus 158 9.5 17.5 t1.8
{continued) 160 17,0 17.5 19 .2
169 1.5 17.5 1504
16€ 1.5 7.6 14,6
187 16.5 e 16,7
184 16.5
193 13.0
194 5.0
Decapterus rhonchus CARDEO2
7 G BRI &1
29 .0 D x5
30 5 1. 10
3t -5 't o1
5 Y 1.7 12
47 4 L 1"
54 C 1.4 6
€0 5 7 Y
[43 nY o 18
B3 S LG 1.2 4
S0 5 1.t £
92 G i 2
98 .C o1 9
109 .0 T.0 1
112 .0 bt 81
113 5 7 2
123 el 1.6 17
305 .0 1.7 5%
309 0 .7 ot
It PO 1.0 64
316 G N e}
39 0 o 10
324 s bh ()
32¢ el 2T 172
33 7.0 (O] 14
336 3 2
337 4.0 16
340 a.0 ! 20
341 10.C o 28
390 Y5 7 60
391 6.5 1.4 T
391 15.5 LR
202 22.0 4.6 1RY
396 20,5 4.4 42
397 14.0 4.2 2%
399 16,5 2.2 172
4C0 10 .G 1.0 Al
4c5 2.0 1.2 16
406 14.0 9.8 15
476 3.0 1.3 2%
Selar crumenophthalmus CARCAO!
194 2% .0 3.0 37.8 1.6 10
Selene dorsalis CARSLO1
66 8.y 200 ] 1.0 7
3 24.0 . P 1.9 <
146 G.4 2.0 16.1 4.8 27
153 5.0 ta, 1.6 2.5 42
169 16.5 23.C 168.2 1.0 68
180 15.G PAR I 16.6 1.6 19
27C IO 6.5 24.0 1.0 44
272 26,0 Sh.0 5 t.4 35
AL P 2.0 2 2.6 18
3aa 4.0 3.0 2.0 5.8 23
Trachinotus maxillosug CARTCOM
288 15.0 24.0 18.5 2.8 24
Trachinotus gvatus CARTCO3
3ee 27.0 32.0 29.6 1.2 26
398 33.0 40.0 5.8 1.4 5t
502 6.0 10.0 2.1 .8 100
Trachurus trachurus CARTRO!
6 6.9 16,y 1.0 3.6 44
10 17.0 1.4 18.7% 1.2 4
16 27.5 32.0 201 1.2 1
23 2.9 6.0 4.9 .8 138
48 32.5 3.0 4.4 1.2 9
389 28.0 3%.0 0.0 3. 1
390 7.5 10,0 A N 59
394 1.0 15 .0 12.9 Q012
483 26.0 34.5 20.5 2.7 15
486 14.0 5.0 22.0 6.5 195
494 17.0 35.0 27T 2.9 134
498 &.0 t2.0 9.2 t.2 100
502 5.0 1.0 T.6 1.2 111
504 12.5 27.0 19.0 2.5 103
512 15.0 22.0 16.9 1.4 101
Trachurus trecae CARTROZ2
- — 1 13.0 26 .5 17.3 3.0 8
2 . 24.0 16.6 2.6 78
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FAMILY/SPECLES STATION LENGTHE 1IN YAMPLE
LOWEST HIGHEST MEAN ST. DEV. N
Trachurus trecae 11.0 8.5 14.5 2.5 16
(continued) 7 11.0 22.% 15.5 1.8 146
8 16.0 10,5 18.0 1.0 1
1 i1.0 5.5 el 3.3 17
15 12.9 759
té6 20.C 2.4 5
17 5.5 .6 10
19 26.5 1.2 70
20 27.5 1.6 18
21 u.g 1 18
e .G 1.6 82
26 Mo t.oose
27 T g
&9 5.0 5
“t L9
32 7. .03y
z: 5.9 £ 140
28 6.0 2.0 102
40 2.0 4.5
15 2L e 17
42 2 1.6 86
ar 16.F S ar
44 JAN 1k 12
47 20y 4.5 ih
48 20.5 L4y
49 4.4 1. 74
13 14,4 I &1
5% 1.0 5, 40
54 1.8 V. o
L4 1.6 iu]
100 ¢ 1ot
]1‘,‘1 € I3
318 1t 7
120 1 6 64
321 C 132
507 (18
33 B 71
335 : A
T3 7%
74 ny
390 100
394 1o
297 139
401 G
A0¢ 1ou
407 1
422 aa
408
a1 [+
4% 160
ay U
467 e
469 iy
471 b2
479 4.
407 o
165 100
FASTAY o4
CHILODIPTERIDAL Chl
Epigonis tel THTEFCH
7y 6.0 9.c 7.6 6 81
iypoclydonia bella CHIHYQ
159 7.0 5.0 8.2 &5 29
CLUPETDAE CLU
CLUPEIDAE CLUAAGC
7 5.9 7.0 6.2 448
Ilisha atricana CLUILOY
64 10.0 19.5 12.% 1.8 109
67 1.0 21.0 14.2 3.0 26
28 10.5 4.5 14.4 3.7 48
99 10.5 22.5 16.8 3.1 60
100 16.9 23.5 14.4 3.3 60
104 1.0 1.5 13,2 1.0 49
107 18.0 22.0 16.6 1.1 54
127 1.5 21.0 12.9 24050
133 10.0 264.0 12.% 1.4 74
150 7.0 20.0 154 3.5 60
15% 10.5 2L 1.4 3.0 49
169 7.5 2% .0 21 2. 10
180 £.0 16.5 105,73 1.4 199
281 11.0 24.0 17.7 2.0 16
282 1.0 168.0 14.0 1.7 16
283 5.0 18.0 17,3 2.8 B4
314 16,0 23,0 20.0 1.8 30
315 15.0 22.0 19.8 1.8 20
403 14.% “6.0 20.1 e.1 42
404 Y5 13.5 8.y 1.5 242
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FAMILY/SPECTES STATION LINGTHS IN SAMPLE
LOWEST HIGHEST MEAN ST. DEV. K

Sardina pilchardus CLUSDO!

10 7.5 0.0 1C. % .8 150
14 7.5 9.5 8.3 .4 108
390 10.0 15.0 12.3 1.6 N2
498 5.5 10.5 T4 1.4 100
502 10.0 14.8 104 1.0 50
502 4.5 7.5 (S 5100
505 16.¢, e 16,2 S 90
507 16 .0 St THLG 1.1 102
S1C 16,0 KA ‘ taro0c
511 W P Y] S 100
512 [ D o ag

Sardinella aurita CLUCLO!Y

17 128 6L v 1.4 b
19 NP PRI PR 1.2 e
3 .G R T a.a &
47 215 845 3,0 1.1 15
49 17.0 A (A &
55 18.0 L 1.0 4%
58 8.0 1.0 1.9 67

3 10.0 1409 6 9a
a9 a.¢ LRI .5 67
a7 9.5 10 87
103 &, 190 B 2
105 1.0 ML (N3 JC
1 2.t LADIN Ty 48
113 1.5 . 1.4 70
123 11 ' AR
124 4.t 8
129 2.0 g8
132 1oa £a
135 1.l at,
t40 1.2 19
141 1.4 1
143 ol 50
150 10
160 i 70
165 LA 144
166 Y g8
164 ot 9
1€9 Bo1m
174 1.2 12
175 RS ¥
184 B 97
187 B 206
189 1.2 &%
190 2.5 14
192 91
163 B102
200 1.5 16
280 1.8 72
89 1.0 3
298 .8 39
105 1.0 22
20t 1.0 @88
Ty 9 60
bak:] 1.0 20
b 1.0 14
230 1.7 7
33 1.9 2
236 .C : 2.0 12
37 . 3 ol 1.5 107
329 NS ‘ D06 ol 55
a4 JL 0 e 212 T 50
g0 TG AN 7.3 1. 10
390 10 Yoo, 12.2 1.6 39
396 5.0 16 LE R | 2 10
458 20.0 LI 34.0 .8 7
497 9.0 S o1 1.3 11

Sardinella maderensig CLUSLO2

0 0.8 8 33
4 24.2 3.7 9
5 el 2.9 6t
55 24 .1 1.4 35
56 24.3 1.2 44
96 26.8 1.6 41
101 23.0 1.4 52
105 271 1.2 69
107 5.6 1.3 12
1T 27.% 1.7 106
13 16.7 1.5 107
144 100 2.8 42
146 18,4 T 146
147 e 4.5 57
150 7.0 1.4 27
151 1€.1 2.5 296
152 141 4.1 112
156 17.4 5.8 %
168 10.6 1.9 15
169 Q.2 .9 184
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FANILY/SPECIEY

Sardinella maderensis
{continued)

DACTYLOPTERTIDAR DAC

Dactylopterus velitana DACDAD!

ENGRAULIDAL ENG
Engraulis sp ENGEROO

gnjgraulis encrasicolua ENGEHOL

GEMPYLIDAE GEM
Gempylus serpens GEMGEO1

STATION
LC

27
M7

119

P

" N =
— DS~
e oo nhbhing

o

>

SEERCESIEJE P PN N SUPRE ST Yo-X. Py

"D o o

moe -

N
Sceoh

ooy

VOO SO

LENGTHS IN
HIGHEST

44.0
11,0
34.0
26.0
31.0
3.0

<
=

DO D O
Scoto ronbhibh

9.

Sk

Zore— a*

MO OCOoTC

DT -3 D
Sovd

~
<

10.0

c
n

1¢.0
11.¢

s

23.5

PR R ST N

=
- ~
R N

o
@

R R DN Ay, T

o~

9.8

14.4

SAMILE
MEAN

LEV.

i

PN

Ll o, oo b me

~ =
i

e = RO O
oo C

v

NP BT IVPR-N AN SN A SR STV oY

ookl gh

n
¢4
116

21

35



FAMILY/SPECIES
GERREILAE GER
Eucinostomus GEREUOY

melanopterus

MAEMIDAE MAE

Smaris macrophthalmus MAESMO1

MERLUCCIIDAE YER
Nerluccius sp MERKEOO

Merluccius merluccius MERMEO!

Merluccius pollt MERMEQ3
MULLIDAL KUL

Pseudupeneus prayenstsMULPSOI

MYCTOPHIDAE KYC

MYCTOPHIDAE FKYCAAQO

Ceratoscopelus sp MYCCEOO

OPHIDIIDAE oPD
Brotula barbata OPDBRO1
POLYHEMIDAE PLN

Galeoldes decadactylusPLNGAOY

POMADASYIDAE POD

Brachydeuterus auritusPODBRO1

129

STATIOR LENGTHS IN SAMPLE
LOw

EST HIGHEST NEAN &T. DEV.

303 14.0 19.0 15.8 .4
317 15.0 19.0 16.8 .1
394 12.5 14.0 13,5 4
495 10.5 19.0 14.0 1.8
394 22.0 41.0 28.2 6
504 17.0 30.0 21.8 3.7
21 36 .0 44.0 40.0 2.4
38 26.5 38.0 32.8 2.3
12 13.5 23.0 18.8 2.
122 12.0 16.5 14.9 1.7
187 14.5 27.5 21.9 3.3
297 15.0 21.0 18.6 1.6
307 17.0 22.0 16,2 1.3
317 16.0 23.0 19.4 1.9
324 14.0 21.0 17.8 2.0
340 7.0 18.0 1.8 2.9
397 10.0 24.5 17.% 4.1
399 13.9 5.0 18.7 4.1
139 7.0 11.0 a.y 1.2
197 4.5 6.5 5.5 4
38 28,0 57.0 40.7 8.5
63 1.0 18.0 14.6 2.4
133 10.5 25.0 17.6 4.5
145 14.5 29.0 21.3 3.8
292 9.0 24.0 16.1 2.2
303 15.0 28.0 171 2.5
403 14.0 32.0 17.9 3.8
404 12.0 22.5 18.6 3.0
29 9.0 23.0 19.6 3.3
30 17.0 22.0 201 1.2
31 18.5 23.5 21.5 1.0
39 8.0 22.0 13.9 5.5
42 8.5 11.5 9.8 .8
43 8.0 22.0 17.1 4.8
49 13.5 23.5 17.0 2.
56 21.5 26.0 23.7 1.
59 10.0 17.0 14.5 1.6
62 9.0 19.0 141 2.8
63 8.0 19.0 131 2.0
[4:] 6.5 19.0 0.2 2.8
96 6.5 20.0 1.5 4.4
104 6.5 15.5 8.0 1.3
107 8.0 20.0 1. 3.0
122 7.0 13.5 a.5 1.6
127 12.0 19.5 15.6 2.1
133 12.0 20.0 15.5 2.0
144 7.5 19.5 14.1 3.1

23
30

44

35

71
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FAMILY/SPECIES

Brachydeuterus auritus
Tcontinued}

Parapristipoma

octolineatum

Plectorhynchus

mediterrancus
Teglrerraneus

Pomadasys ap

Pomadasys jubelini

Pomadasys incisus

Pomadasys perote’ {

Pomadasys rogers

POMATOMIDAE

Pomatomus saltatrix

PRIACANTHIDAE

Priacanthun arenatus

SCIAENIDAE

Argyrosomus sp

1CDPROY

FODPLOIY

¥ODPOOO

repreoon

FODPLOL?

Fobpous

FOPPOGA

rot
FOTPOO!

FRI
FRIFROY

§C1

3CIAROO

130

STATION
LOWEST
145 10.0
146 8.5
148 9.0
150 8.5
168 6.0
170 8.5
180 7.5
192 12.5
194 1.8
270 6.0
283 5.0
287 10.C
292 12.0
293 1€.0
303 13.0
304 13.0
214 10.0
317 13.0
219 14.0
340 15.0
341 17.0
298 e
4CC 15.5
402 15.0
403 10.0
404 7.0
404 t6.C
406 9.0
407 5.5
426 a.6
454 0.5
473 16.5
477 17.5
479 19.4
479 6.0
18 29.0
1 32.0
18 29.0
112 19.0
397 12.0
63 22.5
59 24.0
68 2€.5
30 0.0
133 22.0
428 21.5
44 36.0
297 17.0
307 16.0
20 22.0
297 22.C
495 24.0
17 21.0
339 20.0
340 20.0
34 $5.0
47 50.0
11 48.0
443 46.0
123 31.0
160 8.5
313 7.0
397 50.0

19.
1€,
18
18
17
14

G,

17.
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LERGTHS IN SAMPLE
HIGHEST NEAN
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FAMILY/SPECIES

Argyrosomus regius

Pscudotolithus sp

Pseudotolithuy

elongatus

Pseudotolithus
senegale 3

Psculctolithus typus

Pteroscion pela

Umbrina canariensis

SCOMBRIDAE

SCILAROY

SCIPS00

SCIPLON

Lerrcoe

ETIPEOS

seirtt

SCIUNGH

JCK

Euthynnus alletteratusSCHEUOY

Scomber japonicus

Scomheromorus tritoc

SERRANIDAL

Epinephelus aencuy

Epinephelus quaza

ecnecot

SCNMONOI

SER
SEREPOY

SEREFO?

Epinephelus fasciatus SEPEFOZ

Mycteroperca rubra

SHRIMNPS

Penacus P kerathurus

SPARIDAE

SPARIDAE

Boops boops

SERMYO?

THE
CHRPEG2

CPa
SPAAAQO

SPABOO1

131

CTATION
Ow

20
ac7

428

99
404

145
407
4c7

[X]
D

90
274
261
404
a74

117

18
20

493

492
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57
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17
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LENGTHS IN SAMPLE

HIGHEST
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FAMILY/SPECIEY STALION LENG LS 1L 3ANELE
LUWECY HIGHLST MEAN 8T, DEV. M
Boups boops 3N AN 17.0 14.6 1.0 02
continuad) 315 14,0 fa.n 15,1 1,0 el
320 14.0 1.0 14 ¢ 7 10
340 7o 16.0 6.5 2.4 <
347 15,0 3.0 16.9 10 120
0T Yy I 19.3 a4y 6e
Dentux angolansia SPALEC!
[RN] 1.0 16,4 1.5 4y
143 te. s 5.0 ¢, 12
164 5.5 21.0 1.9 108
177 14.G 23.& 2.9 145
511 LRIV 14.¢ 1.5 a3
312 15.0 5.8 1.8 (]
31€ 1.0 [ 1.4 5
Dentex canarientis SEADEQ2
e 2.0 v hb 1
187 L4 20 1.5 10
489 18.0 2.0 2.9 190
Dantex macrophthaimug UFADEGY
8 1.0 S0 RN 5.1 1
400 1o 13.0 1.0 S0 87
394 1t.0 28 151 2.0 97
Dentex congouensis STALEOS
1 .4 1"y 1.1 1.9 17
1Mo 8.9 2104 ] 1. 6
19 1.9 20.0 14.3 3.7
14% Gy 2. 19 .3 5.0 10
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VI a
ANNLX VI Further Catch Data by Region and Survey

Key tc the family codes used in the tables on
processed catch data :

APO - Apcgonidae PLN - Polynemidae
ARD - Ariidac POD - Pcmadasyidae
BAL - Balistidae RAY - Rays

CAP - Caproidae SCI - Sciaenidae
CAR - Carangidae SCM - Scombridae
CEN - Centroupomidae SER - Serranidae
CLU - Clupeidae SHA - Sharks

CRU - Krill SHR - Shrimps

DAC - Dactylopteridae SPA - Sparidae

ENG - Engraulidae SPH - Sphyraenidae
JEL - Jellyfish SQU - Squids

MER - Merlucciidae TRG - Triglidae
MUL - Mullidae TRI - Trichiuridae
MYC - Myctophidae ZEI1 - Zeiidae

Summary of catches from stn. 1 to stn. 47, Cape Verde - Cape Blanc, May 1981
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Summary of catches from stn.
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Summary of catches from stn. 275 to stn. 311,

GRAFD BITON THAWL

BARIDY

qaney

o
'
1
i
4
2
3
)
o
1
i
1
1

Gtrer filukh

|
|
t
LR ‘
|
}

152

AN CATCR b ALL BAGLS
TOTAL NUMBER CF HADLS 1

GLAMGPELASLIC TAAWL

BERILY CATCH TR OGUPC
149 10-49

NG 0 [ G
AL H ) 2
Ly 4 2 [
CAR 4 5 1
CAC 2 5 0
AkD N o 0
Fop 1 0 1
£HA o 1 t
ot ] ' : o

Other fiad

VAN RIS AL AT, T
CUTAL NCMBER OF HAULS N

SOS199 (Ch-duy Sut

¢ 1 “

1 " [§e

4 1 (38

- 2 J7

1 ! 4

1 1 E7

< 1 1y

i o [

g t SU

1 [¢] 40

O o] 13

dl o} &

[ 0 -7

4] [« .

0 c I3

[} o] o
£ {nctdence
in tot. noo
of Louln

(k, 71}
[SPUUR Y QU

G 1 4

4 1 ot

1 9] 0y

1 Q 40

9] 1 14

1 0 14

' 0 14

1 0 14

1 ¢ AL

Summary of catches from stn. 426 to stn.

GERE 01, AL

Sodrcades
1ttty

of Yrula

HAMILY U F L {agfr)
LaN 2OL-499 4T

cAn 4 1 ' G 5 te
ARG G ° 4 3 1 9
47A G G 4 0 H o
sc1 3 R 2 4 [ 4,
FLA 2 ' 0 1 o *
ARL 1 1 2 o I i
JEL [ 0 1 ¢ o 3
PGB K 2 o 0 ¢ 55
gL 2 [ 1 0 2 Le
TG “ o 2 ] G 10
CEN ¢ 2 1 0 o 4
oLy 0 1 2 0 [ 21
DAC 0 1 c ¢ 0 9
orp ¥ o 1 0 0 g
BAY 2 [ 1 0 0 2
OCR 0 ¢ 19 0 Ls] 1
eur 2 4 ' 0 0 Ry
T K E 0 c ¢ 6
[ AN 4 R ¢ o I+ 1e
Other fiah

CEAN CATCH OF TACL WAUTS T
TUTAL HUMBEW OF HAULS b

GrAR: 1 eLAGIC TRAWL

of raule

o ar o
'bl

cedeen o od foof

of o ftctnd
Catit

‘enr. cl[ €T

of oL frete)
Steg puter

T R

472,

ctal

‘wted

|
|
-4
|
1
!
{
(
!
I

% incidercepenn cf £ of
in tut. rod of c. itotsl

ke ’ru!ch

Bissagos Is. - Cape Verde, Sept.

MEAN

OO ALL RATLS RLPLiCWREL
TC BOTTON DL DI STRATA

TGN

10 4 1 0

GbAh CATCH Cr ALL BAULYS REFERUG O
TO HOTuM GEFTH STRATA

o Ju= HUe L0-100e 2100

.0 BVN PRV AT ]

1.0 104n e 9

12.5 Q

LT, 0

.4 0

B Y

W0 0

a0 WG

4.4 U
my.r= AL FC00°T T

L] 9 1 1

TEEIIUTUBRELONSITYY
4 3 3 H

MEAN CATCH OF ALL HAULI HEFEHRED
TO DOTTUM DEPTH STRATA

LSSt ALL HRT D Bl ki D
TO BOTTOM DEPTH STHATA

o P 1
o Ted .0
o At Tt
B e
. Bel
i .G
o .0
I N
ey 10.6
s Lok 9
O W “ LRRE )
I .G . 4
o 1.8 W .o
O e P .0
ot BY i Ny
0 A 4.7 S0
4.5 0 N .0
16.U el .0 .0
el 0 1.0 40.4

PAMILY TAT O GHOU 3 lkg/r)
1-9 10«4y 95=14%9 200-4%9 >5LL «20m 2= 4YUs  HC-10Ca >100m

LAL 4] h 0 bl 1 b2 €23.% 61 .0 156 1200.0 .0
DAL ' ] 1 1 ] 27 204.2 17 8 111.8 . .0
POD 2 ' ) ' 0 46 06.9] 11 4 70.8 .0 .0
cLy ! 9 ") 1 O 18 17.4 [ 1.5 38.6 .0 .0
NG 0 1 1 [« 0 18 59.7 3 59. Q0 .0 .0
iy 2 2 4 [\ bol 36 e.5 1 .6 9.4 o .0
Other fia) 8.5 2

HEAN CATCH OF ALL HAULS 7T [ B T B K g
TUIAL NUKBER OF HAULS n' 2 6 2 1

1981

Capc Verde - Bissagos l1s., Feb., 1982



153

Vie

Summary of catches from stn. 48 to stn. 151, Bissagos Is. - Sierra Leone, May - June
1981

¥ oireidiencylenr ! FEAL USRI UR OF AL BAL LS REFLARLD
1 et rey oot - T o A
of beale e bnten | T BOTTCM LEPTH STRATA
GEARY DOTTON TRAWL
FamiLly CaTCH TRCUF S (we/r)
- 10=40 50«10 ID0-895 260D [ 4 O A AL SRR RECIF )
4 o C b 1" W0
? L 1 > 1 .
; [ . 2 1 "
. 1 5 3 (e
& 1 1 1
‘ 3 3 o} C
¢ i ¢ < G
1 I 1 [} G Il
1 3 1 0 [ v
C 2 ? 4] G .0
< 3 ! o ¢ Y
1 4 v [} 0 O
I [ M 1 ] "
TET ' 4 7 ) [} G sl
wther f1ch
MEAN CRTUR CFOALL HRUTS " HIan
TUTAL KUMBER OF HAULS 25 4 19 2 0
I inctdenceenr o § of CATCH WP ALL LA M FYRaLD
trotet. red ef el Rate) - et LA
cf heuln Mg puten TG BOTTOM DEPTH STHATA
GFAR:EELASIC THAWL
FarlLly < TCOh CHEHOU I T (ke/r)
CO=199 2C0-459 500 vl cim flr et Ve
R S I S
i
bl & 1 1 M "t [N ] 4.3 n
N b 1 1 A T * O .0
% < 2 G ¢ t4 . 1a.3 0
2 7 ¢ J o e 1 ta el
t 4 9 1 G 9 1oy ' 12.7 W
SArer vt 1
MEAN CALCH LU AL - R MEDTIITETTED o
Fou AL NUMPLR OF HAULS 28 1 17 8 2

Summary of catches from stn. 268 to stn. 274, Guinea-Bissau south of Bissagos Is.,
September 1981

2 reiderceenr c € of  [OLAN CACHE GF ALL NAULS RELERRLD
tnotet. roa of e el g oTTOM DEFTH STRATA
. of Luulo voxtey pater
GLAK: LUTTOM iRAWL
PARILY SATCH GFOUIS (kelr. | ) |
1-9 -89 50-199 205490 2500 H | r Setlie 2lic

| :
LAL 4 4] [ 1 < 1,5 o2 L3l 8Lz o
Lac ¢ G G [o] 1 3 i 27 -0 WL
CAk G o [¢ : c 67 20 oL .0
CEA e 5 1 [¢} ¢ 32 B 4 €76 R
OFH ¢} by 8] 0 o 67 .2 K B 404 <
LET [ 1 9] 4] [¢] A8 4 1 o 19,0 e
Cther fis) W2 %
REAT CRTCT OF TALL HAULS K CTTIEGTITIOD iy
TUTAL HUNBLR OF HAULS 3 9 2 1 0

4 lntlr‘.unrvr:un c.[%® of |[RLAY CATCH OF Al L EAULS BLFEHRLD

in tot. nodd of €. rotel N o

of haulo Steg knten 10 HOTTOM DEPTH STRATA
GEAR:TELAGIC TRAWL
FariLy CATCH GHOUFSY (kg/h) .

1-9 1049 £0-199 20G-499 >50C iom 20- 5Cc  50-10CB 2100B
EAL [s} o 0 1 2 75 Ro6G.3 ot . 455.4 4455 .1 Q0
DAC 0 0 ] 1 1 %0 B18.7 | 14 U O 018.7 .0
Other fiah 2.4 o]
-

ALl CATCH 0F ALL WAULS B57.0 0BT 5B.O 0
TOTAL NUMBER OF HAULS [ 0 2 0



VI £

Summary of catches
February 1982

from stn.

GL#k: HOTTGN TAAWL
rerily e
T
EAL ; N “ ‘ <
JIL b : | ¢
e [ . . '
LAC [ ' . o
SEA 1 1 < &
Ctrer fiuh :

i

MEAN CATTTAT U

T AL NUMBLR Ut

HAULS

154

426 to stn.

1 trctdencdenr ¢
f1tet, red of e
<f roule Mg

472,

et
ctal
Fatcr

Bissagogs Is. - Silerra Leone,

l MLAN CATUU OF ALL HAULS dUFERALD
TU BOTTCM DLPTH STRATA

Io= w0z flet0r o0

‘v bl .0

" 2 0

[P ] .2

P . B
Vi 6.

MLAL CATCH b ALL HIATMLYL REFERRLD]

1
TO BOUTTU DLPEH VRATA |
SEATSERLASIC THAWL !
|
FRRILY ATCH GRGCHLT L {kpin)
-4 10-4% KU~ 106G 200457 3¢ 0 e U= Y0 40-100e >100a
Pol l o 4 < 1 b e vhill 4LCaLn 216.5
. ! 1 1 ] 1 o 1. M .U .0
” o J o i ey U iy .0
cig [ u 1 4 2 5.4 E .0
Crther finh i
MERTTTANLIT V‘:FTJ.T.”'HF"Y.S ST TR AT 2%
VobAL NUMBLE CF HAULS 17 2 9 2 4



SENEGAL

“DR.FRIDTJOF NANSEN"
MAY 1981- MARCH 1982
FISHMG STATIONS
MAURITANIA - SIERRA LEONE

MAURITANIA

Nouancnert

°%
;jé'fﬂ’w GAMBIA

GUINEA

N ’ toun
N e fege
N

s\ SIERRA LEONE
‘{'5.:/’ d.

.[m.

12¢)

g = L
MAY - JUN 1301 SEP and DEC 1981 <30 FEB - MAR 1982 *\')L_‘g
. =l DEC MAURITANIA O.4LY e .
(st 389.407) \ : -
J\’; 1 x \ \‘
. N AN —
e e e e o T o 2




157

A SURVEY OF THE FISH RESOURCES IN THE
'OASTAL WATERS OF THE REPUBLIC OF CAPE VERDE
NOVEMBER 198l

by

T. STROMME
S. SUNDBY

G. SAETERSDAL

INSTITUTE OF MARINE RESEARCH
BERGEN 1982



3.

4.

Annex

158

TABLE OF CONTENTS

INTRODUCTION

1.1
1.2

Objectives

Itinerary and Survey Coverage

RESULTS

2.1
2.2
2.3
2.4
2.5
2.6

Hydrography

Bottom Conditions

Fish Distribution and Abundance
Results of Fishing Operations
Mesopelagic Fish

Findings Regarding the Main Species

SUMMARY OF FINDINGS AND DISCUSSION

Annex

Annex

Annex H

Annex

LITERATURE
1: Participating scientific staff
II: Records of fishing operations
II1: Resuits from length measurements
v List of species
V: Equipment and method

Page
159

15¢
160

162
162

166
168
m
174
174

176
178

179
180
182
184
187



159

1. INTROGUCTION

1.1 Objectives

In the period May 1981 - April 1982 a programme of acoustic
fish resource surveys was conducted in West African waters
with the R/V "Dr. Fridtjof Nansen". The programme included
ten surveys covering areas between Agadir and Point Noir
planned and carried out in close cooperation with the
FAO/UNDP/Project: Development of Fisheries in the Eastern
Central Atlantic through its headquarters in Dakar.

The work reported here was planned during a meeting in Praia

in October 198l. The main objectives were:

a) An acoustic survey of the distribution and abun-

dance »f the pelagic and demersal resources.

b) Samrling of the distribution and size composition
of the main species with pelagic and bottom trawl
and with long lines where bottom conditions do not

permit trawling.

c) A pilot acoustic study of the distribution and
abundance of mesopelagic fish within the Cape

Verde Archipelago.

d) Mapping of bottom conditions suitable for trawling,

based on bottom traces from the acoustic system.
e) Investigations of main hydrographical conditions.

The participating scientific and technical staff is listed
in Annex 1. All staff took part in sampling and gathering of
data and carried out analysis and processing to the extent
possible on board the vessel. The preliminary results were

presented in a short cruise report.
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1.2 Itinerary and survey coverage

The survey started from Dakar on 3 November and the vessel
called on Praia on 5 November to pick up personnel from Cape
Verde. After a calibration of the acoustic instruments in
the bay of Praia, the vessel's propeller was seriously
damaged, and the vessel had to return to Dakar for docking.
After a ten days' delay the local participants were again

embarked in Praia or 16 November.

The survey track together with [ishing and hydrographical
stations are shown in Figqures 1 and 2. The islands were
snvveyad in o clockwise dircection, beginning with I'ogo in
the west., The shelves of all the islands were covered,
including also fishing banks within the archipelago. On the
tracks between the islands and also on some broader sweeping

tracks pelagic resources over deep water were investigated.

The vessel called on Praia on 27 November to exchange some
of the Norwegian crew and the biologist from Cape Verde. The
next day the vessel set out for a short trip of three days
to resurvey the area around the islands Sal, Boavista and
Maio, and this time also an attempt to evaluate the demerc::
resources by bottom trawling was made. The vessel made a

last call on Praia on 1 December.

The Portugese navigational charts provided for the survey
proved to be lacking in d~tails for some of the island§ with
many shoals and breakers unmarked. For safety reasons this
made parts of the shelves inaccessible to the vessel. As
this mostly concerns the islands Santiago, Fogo, Brava and
St. Micolau where the shelf is extremely small, the lack of

important accustic and catch data seems negligible.

The traditional method of identifying and sampling the echo
targets by midwater and bottom trawling could not be fully

used as underwater peaks and heavily serrated shoals occurred
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frequently both on the shelf and close by. In such locations
fishing with loag lines was tried.

puring the daily study of the echogrammes the bottom which
seemed suitable for bottom trawling was marked off.

The survey comprised:

17 bottom trawl stations
17 pelagic trawl stations
8 long line stations

27 hydrographical stations

The total cruise track within the Cape Verde archipelago was
2500 nm.

2. RESULTS

2.1 derograghx

General features of wind- and current conditlons around the

Cape Verde Islands

The Cape Verde Islands lie in the socuthern part of the
Canary Current which runs south-westerly along the Northwest
African Coast. The current direction is still south-westerly
through the Cape Verde archipelago, but beyond this area it
turns west and nortwest and then becomes the Northern Equa-
torial Current. The speed of the residual current is less
than 0.5 knots (DIETRICH and ULRICH, 1968). The atmospheric
circulation is dominated by the trade-wind of north~-easterly

direction.

Wind conditions and hydrographic conditions 18-25 november 1981

standard meteorological observations were taken at the
hydrographical stations. The wind velocity during this
period was gentle to moderate breeze (4-7 m-sec-l), and the
direction was constantly of NNE and NE. The wind measurements
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from the hydrographic stations around the eastern archi-
pelago (Fogo-Sal) is somewhat more northerly than from the
stations in *the sound between S. Antao and S. Vicente. Wind
speed was also higher in the sound. This may be due to the
time layg of 2-4 days bhetween the measurements taken of the
two areas. However, it may also be due to the local topo-
graphy of the two islands S. Antao and S. Vicente, which may
give a change of wind direction Aand an increase of wind

speed through the sound.

During the cruise 27 Nansen casts were made. Temperature,
salinity, and dissolved oxygen were observed at standard

depths to the bottom or maximum 500 m.

In the upper wind-mixed layer the temperature is about 0.7%
lower at the west side of the archipelago Foyo-Sal, while
salinity is somewhat higher. At most stations both tempera-
ture and salinity decrease towards the bottom. However, in
the basin to the west of Fogo-Sal a layer of high saline
water exists, about 50 m thick, with the core at about 75 m
depth (I'ig. 4). T-S analysis of the data shows that this
water mass is also present on the east side, but here it is

less pronounced.

Fig. 3, 4 and 5 show temperature, salinity and density of
the Joao Valente Bank section. The bank seens to have influ-
ence on the vertical circulation. Upwelling occurs at the
western edge. It seems to be most vigorous down to 150 m
depth, but the salinity distribution indicates that it

occurs to a less extent down to 300 m depth.

At the eastern edge of the bank the opposite prosess, down-

welling, seems to occur below 125 m depth.

The upper mixed layer extends down to about 30 m depth
around the Cape Verde islands. Above the Jodo Valente Bank,
it is considerably deceper, extending here to about 50 m
depth. The deepening of the mixed layer above the bank is
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most probably due to higher vertical turbulence generated by
waves and current. In the same way the upwelling at the
western edge and downwelling at the eastern edge may be
explained by an obstacle effect on the eastwest component of

the upper layer current.

In Fig. 6 the residual current direction is drawn after
DIETRICH and ULRICH (1968). Figy. 7 shows the vertical circula=-

tion around the Jodo Valente Bank as described above.

The oxygen distribution at the Joao Valente Bank section

shows similar features as the density distribution, indicating
upwelling of oxygen poor water on the western edge. Fig. 8

and 9 show oxygen distribution in ml/1 and percent saturation,
respectively. The upper well mixed layer above the bank has
very high concentrations of oxygen (120 percent saturation)
indicating high primary production. This must be caused by

the combined effect of upwelling and mixing bringing nutrient

rich water into the cuphotic zone.

The Boavista section shows similar features as the Joao
Valente Bank section, but both upwelling and mixing of the
upper layer above the shallow area are less pronounced here.
This may, howcver, be an effect of the position of this

section at the north part of the bank.

The surface temperature is shown in Fig. 10.

2.2 Bottom conditions

Fig. 11 shows the distribution of trawlable and non-trawlable
bottom inside the 200 m depth contour. The evaluation is
based on the degree of smoothness of the recordings from the
echo sounder observations and on hauls with the bottom trawl
gear. Only the Maio-Boavista shelf has appreciable areas
suitable for trawling. A small patch southeast of Sal is

also trawlable.
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2.3 Fish distribution and abundance

Figures 12 ané 13 show the distributions of fish found
during the first and second coverage respectively. The main
species in the area when identified by fishing is marked off

with a species code in Tig. 12.

Based on the characteristics of the echotraces and partly on
the composition of the catches the indices of abundance were
split into pelayic and demersal {ish. This is a customary
classificatinon based on the distributional- and feeding
bchaviour of the various fish species. The criteria on which
the serararios s made e . however, uncertain and too much

cont ichnee should not Lo, fowced in these sub-estimates.

One rezult of the survey i1:s the demonstration that the
distribution ot small peragic and demersal fish is closely
restricted to the shelf regions of the islands. No signifi-
cant recordings of commercial fish were made over the deep-
water arcas bhietween the islands. One should note, however,
that this ty: - of survey is not cuitable for large pelayic
f.sh «oh as acas, and a noesible occurrence of these would

not be shown.

The cbservations ot ccho-intensity have been converted to
measures of fish density in accordance with the conventiocnal

method described in Anne~s V. By area integration estimates

of figh biomass are obte w1 ..o these are shown in Table 1
split. on four sub-areas within t-. orchipelago. The table
includes approximate estimatces o! =helf areas and a calcula-

tion of the wmean fish der ity inside the shelf, although
this measure of producti. vy per unit shelf area may be of

limited relevance in arohipelagos with narrow shelves.

the estimate of total fish biomass for the Cape Verde Islands
is 100 thousand tonnes of fish. Of this about half is allo-

cated to pelagic species, mainly the scads Decapterus

macare]lus, D. punctatus .nd D. rhonchus.
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The islands Fogo and Santiago had only some faint recordings
of fish, and the total estimate of 1 500 tonnes is considered

to be of very low precision.

The shoelf around Sto. Antan, S. Vicente and §. Nicolau con-
tained abont 20 thousand tonnes of fish. The pelagic contribu-
tion Lo thas 3o about 15 thousgaad tonnes, which is mainly
Decaptueras macarellus arcund 8. Vicente. The amount of
demers.® Yish in the catches in this area is too low to
providi: any basis for assessment of species composition and

distribution.

. . . - 2 .
The shelt around 5al is approximate 150 nm”. The estimate
from vhe first covering is 9 thousand tonnes of fish. The
dominat ing specles were becapterus macarellus, D. punctatus

4.

inelta maderensis.

and =

The shell arosad Boavista and Maio and between the two
islinds s 850 nm2 and comprisces aboat 60% of the total
sholf arca belonying to Cape Verde Islands. This makes the
area the most interesting in terms of fishery resources. The
two repeated surveys of this area resulted in very similar
assessments ot total fish bilomass: 69 thousand tonnes and 64

thousand tonnes respectively.

15 Lottom Lrawl hauls were carrica out around the islands
sal, Boavista and Maio. Though some of the hauls were aimed
at fish cencenteations identificd by echo-sounders and thus
not statisctically random, a biomass estimate based on the
catches and area swepl by the trawl could give some tenta-

tive measuro.

With a total shelf area around these islands of about

1 000 nrn2 a "swept arca-cstimate" of about 20 thousand
tonnes of demersal Cish 18 obtained. This is based on an
assumed carehability coefficient g equal to one for the area

' tween the wing ends of the trawl.
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Catches of pelagic schooling species such as scads in the
bottom trawl hauls have been excluded in these assessments.
As shown in Table 1 the acoustic estimate of demersal fish
on the Sal, Boavista, Maio-shelf is about 43 thousand tonnes.
In contrast to thc trawl estimates the acoustic assessment
will include demersal type of fish traces which occur above
the near-bottom layer of about 6 m covered by the trawl. It
may on the other hand also include some pelagic fish with
distributional characteristics similar to those of demersal
fish. The best estimates of demersal fish on this shelf part
is probably 20-30 thousand tonnes which leaves 50-60 thousand

tonnes of pelagic fish.

The pelagic vesources around Boavista and Maio are mainly

made up of the species Decapterus punctatus, D. macarellus,

importance.

The demersal fish were mainly representatives of the families

Sparidac, Mullidae, Acanthuridae, and Caproidae.

2.4 Results of fishing operations

The records of the fishing operations are shown in Annex II.
The catch rates in the 15 successful bottom trawl catches
are shown in Table 2. The high catches consisted mainly of
scads. Also generally the carangids domirated the catches,
being present in 65% of the trawl hauls as shown in Table 3.

Other common families were Sparidae and Mullidae.

The pelagic trawl hauls are of less interest from a fishing
operations point of view as they were made mainly for the

purpose of identifying acoustic scatterers.

A total of 8 botvom line trials of 300-4C0 hooks each yielded

catches from 0 to abt 80 kgs mostly small sized sharks.
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Table 1. Estimated biomass and approximate shelf areas in the waters
off Cape Verde Islands.

Pelagic Demersal Total Shelf area Mean
(103tonnes)(103tonnes)(103tonnes) 0-200 m density
(nmz) (tonnes/nmz)

Fogo, Santiago 1 0.5 1.5 - -
Sto Antao, S. Vicente, :
§. Nicolau 15 5 20 440 45.8
Sal, Boavista, Maio,
first covering 34 43 77 1008 76.8
Sal, Boavista, Maio,
second covering - - 79 1008 78.6
Total Cape Verde Islands 50 50 ioo0 1447 69.1

Table 2. Catch rates in bottom trawl.

Catch per hour in kgs.

Catch (kgs) 0-100 100-200 400-500 500-1000 Abt 2000 Abt 4000 Abt 6000

No hauls 3 1 1 7 1 1 1




Table 3.

Distribution of trawl catches by main families.

) . ? incidence Mean % of
Catch grouping: kg /hr 1-9 10-49 50--199 200-499 >500 in total no catch total
of hauls .catch
TRAWL: BOTTOM NO OF HAULS : 17
FAMILY:
CARANGIDAE 0 4 1 2 4 65 1050.3 59
SPARIDAE 0 1 3 53 301.5 la
MULLIDAE 2 0 4 . 1 47 212.6 9
CAPROIDAE 2 1 1 T2 : 41 233.3 8
POMADASYIDAE 0 1 2 0 0 18 100.0 2
SHARKS 0 5 1 0 0 35 50.3 2
ACANTHURIDAE 0 0 0 1 0 6 248.0 1
DACTYLOPTERIDAE 4 3 1 0 0 47 16 .4 1
FISTULARIDAE 5 1 1 0 0 11 13.1 1
MACROURIDAE 1 0 0 1 0 12 131.6 1
PRIACANTI{IDAE 2 1 1 0 0 24 4.5 1
Otheyr fish - - - - - - 30.7 2
TOTAL 0 0 3 1 11 88 1155.2
GEAR: PELAGIC NO OF HAULS : 17
FAMILY:
CARANGIDAE 2 3 4 1 0 59 71.2 49
MYCTOPHIDAE 0 1 1 0 1 13 228.2 47
CLUPEIDAE 1 1 0 0 0 12 8.7 1
Other fish - - - - ~ - 2.0 2
TOTAL 1 6 6 1 1 88 85.2

€L1
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2.5 Mesopelagic fish

This category of fish consists of small-sized species of

less than 10 cm total length which occur in layers at water
depths of 200-600 m, but often rise to the surface layers at
night. On all the off-shelf tracks in the archipelago observa-
tion of mesopelagic fish formed part of the programme. They
were found to occur over wide areas, but nowhere in rates of
abundance which might indicate a resource of commercial
interest. Catches up to 600 kg/hr wer - obtained in pelagic

trawl hauls, consisting mostly of Myctophids.

2.6 Findings regarding the main species

Decapterus macarellus

This scad was the dominating species in the northefn part of
Cape Verde Islands. It was caught west of Sto. Antao, around
S. Vicente, west of Sal and around Boavista. The highest
concentrations were found south of S, Vicente and east of
Sal (st. 357). All catches were made with pelagic trawl. The
best catch was 136 kg/hr, but this do in no way indicate tbh=z
best possible catches, as fishing were carried out only to

identify the echo targets. Decapterus macarellus was found

on five stations around Boavista, but in low quantities

only. The species was here mixed with Decapterus punctatus
of which the last was clearly the dominating one. In the

region Sal ~ Boavista the mean length in the samples were
within the range 17.4 - 20.1 cm, while in the Sto. Antao -

S. Vicente region the mean ranged from 25.2 to 28.1 cm.

Decapterus punctatus

was found around Sal, Boavista and Maio. The best concentra-
tions were on the south-eastern part of Boavista, where good
schools formed during the day, and a dense scattering layer
during the night. The biomass estimate for these dense
concentrations is 6500 tonnes. The best catches of Decapterus
punctatus were also obtained from these concentrations with
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4.8 and 3.9 tonnes/hour. Mean lengths were in the range

11.5 - 21.3 cm. No clear size-dependent distribution could
be seen from the samples, but samples from the dense concen-
trations southeast of Boavista gave mean lengths of 11.2 and
11.5 cm. It is interesting to note that Decapterus punctatus

had its center in terms of density southeast of Boavista
while D. macarellus was concentrated south of S. Vicente.
Only on some part of the shelf oif Boavista did the two
species mix somewhat, but then only with very dispersé

concentrations of Decapterus macarellus. The separate habi-~

tats of the closely related species seems to be a way to
avoid a competitive exclusion, though no hydrological or

biological differences is found to explain the phenomenon.

Decapterus rhonchus

The false scad was caught on five stations north and south-
east of Boavista. Except two catches of 842 and 81 kg/hr
respectively, only scattered specimens were caught. The mean
length in samples were from 15.6 to 26.8 cm. The species do
not seem to form an important part of the total biomass of

pelagic fish.

Sardinella maderensis

Was caught on four locations around Sal and Boavista, but
only in small quantities (max. 32 kg/hr). Mean lengths in

samples were from 14.5 to 22.4 cm.

Caranx crysos

The klue runner was caught and identified on one location
only, on the bank 15 nm northwest of Maio. The species is
too fast-swimming to be trapped in the trawl gear used, but
was caught on two settings with bottom long line. The fish
formed Gense schools during the day, easily detected by the
echosounders. 26 specimens (37 kg) were caught on 400
hooks. The size range was from 41 to 64 cm.
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Sharks

The sharks caught in the area were mainly Mustelus mustelus

and Rhizoprionodon acutus. They were caught both in bottom

trawl and on bottom long line. The species were caught on
nine fishing stations around Sal, Boavista and Maio. The
best catch was on a 300 hook, long line station just west of
the Jodo Valente Bank (st. 363). The catch was 35 sharks of
79 kg. '

Other fish

Pseudupeneus prayensis was caught on 8 locations. The best

catches were 1070 and 212 kg/hr. The mean lengths from five
samples were within the range 16-20 cm. The commercial

valuable grouvers Fvinephelus quaza and E. alexandrinus were

caught only on two locations, st. 364 and st. 370.
3. SUMMARY OF FINDINGS AND DISCUSSION

The survey covered mainly the shelf areas of the islands,

but with some course lines extending off the shelves and in-
between the islands. The larger shelf Maio - Boavista was
covered two times. Observations of bottom conditions showed
that only the Maioc - Boavista shelf had appreciable areas
suitable for trawling. An interesting feature of the findings
of the oceanographical observation is the indication of
upwelling on the western side of the Jodo Valente Bank. This
is judged to be an effect of the prevailing current- and

wind systems and since these are active cver large parts of
the year, it seems likely that the upwelling is a process of
signif.cant importance for the hiological production in this
area. About 3/4 of the total fish bicmass estimated for the
whole archipelago of about 100 thousand tonnes was found

over the shelf areas of Maic - Boavista - Sal. The findings
of small pelagic and the demersal fish was almost exclusively
located to the island shelf areas. Over the deeper waters

off the shelf only very limited resources of mesopelagic
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fish were observed. It should be noted, however, that resources
of larger pelagic fish such as tunas are not covered by this

type of survey.

The acoustic survey indicates that the total biomass of 100
thousarnd tonnes consists of demersal and small pelagic fish

in a 50/50 proportion. An estimate of the stock of demersal
fish based on the trawl swept area method suggests that this
category may have been somewhat overestimated by the acoustic
survey, and that true proportion may be approximately represen-
ted by about 65 thousand tonnes of small pelagic fish and 35
thousand tonnes of demersal species. The bulk of the pelagic
fish consists of scads. These were also the only species

caught in considerable quantities by bottom trawl, up to

about 5 tonnes per hour's tow.

A report of previous exploratory resource surveys carried
out with the trawler "Ernst Haeckel" of the German Democratic
Republic was made available by the Department of Fisheries,
Praia (Anon, 1976). In about two weeks survey in each of
April and October 1976 gnod fishing grounds for bottom trawl
were located on the shelf around Boa Vista and on the Jodo
Valente Bank. Good catches were obtained with the bottom
trawl with an average of 5-6 tonnes per hour and ranging up
to 30 tonnes per hour. About 50% of the catches was reported

to consist of the horse mackerel species Trachurus picturatus.

Not a single specimen of this fish was identified in the
survey reported here. Boops boops was the next common species
in the 1976 surveys with about 19% of the total catch in the
October coverage. The high catch rates of Trachurus picturatus

by the "Ernst Haeckel" suggests a considerable abundance of
this species in the archipelago at that time. Its absence in
the autumn of 1981 indicates that the occurrence of this
horse mackerel, which otherwise is known from the Azores,
Madeira and Canary Islands systems and from Morocco,is only

periodic in the Cape Verde archipelago.
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Annex I. Participating scientific staff

From the Institute of Marine Research, Bergen:

Mr T. Strgmme (cruise leader)

Mr H. Gj@gsaeter (biologist)

Mr K. Strgmsnes (research technician)
Mr H.P. Knutsen (instrument chief)

Mr B. Kvinge {(instrument technician)

From CECAF, Dakar:

Mr G.V. Everett (CECAF Programme Leader), 3-8 Nov.

From the Republic of Cape Verde:

Miss V. Marques da Silva (pbiologist) 5-6 Nov. 16-27 Nov.
Mrs M.H. Vieira (biologist) 28 Nov.-1 Dec.

From FAO/UNDP Cape Verde:

Mr G. Beven (fishing master) 5-6 Nov. 16 Nov.-1 Dec.
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annex II. Records of fishing operations
TIME BTN OEAR DEPTH éMi FOSITION CATCH (KG! WEIGTH SKGZ
DATE 8TART No. TYPE 4 bito):he: EXST T M DCMINANT SPECIES
14,11 1948 346 PT >5C0 25 14%3 018%38" 1000,0 20C0,0 SALPS 2000,00 100,0
15.11 1951 347 PT >500 15 15°00' 022°57' 300,3  600,6 MYCTOPHIDAE 600,00 99,9
16,11 0134 348 PT 44 1 15°1B' 023°\5' 2,3 4,6 Sardirella caderensis ,40 8,6
Atlerres hiers ,40 8,6
Deceyterus punctatus ,20 4,3
Selar crucenophthalous 2,60 56,5
CFIHALOPODA 1,00 20,7
17.11 0736 349 T >500 60 14%s5" 024032 5,0 12,0 Virciguerria er 12,00 100,0
18.11 0450 350 PT 250 0 17°e6' 025%21" 68,0 126,0 lecepterus macarellus 136,00 100,0
18.11 1457 251 PT 70 60 16056' 025°0* 10,C 10,7 Spondyliosora cantharus 3,85 35,9
Decapterus macarellus 6,95 64,9
18.11 2354 352 PT 65 25 16747 025°%03" 34,0 56,4 Lecaptsrus macarellus 56,44 100,0
19.11 0250 353 PT 25 1 15%490 024%9 ,0 ,0 KO CATCH ,00 0
19,11 2324 354 PT >500 30 16038' 024%7" 19,0 78,0 Cubiceps wvp 2,24 5,8
lieolatun tripes ,38 1,0
SALPS 35,14 92,4
20.11 1715 355 BT 23 23 |6°37' 022C52' 29,0 810,5 Decupterus punctatuo 224,40 27,6
Pseudupeneus prayencio 122,67 15,1
Diplodun bellottii 149,60 18,4
Trachinotus ovatup 59,84 7,3
Lithognathua mormyrus 92,7% 11,4
20.11 2135 356 BL 49 49 16%a3 023“01" 6,0 6,0 PFustelus mustelus 6,00 100,0
1 20.11 2220 357 IT 66 20 16541+ 223%1 78,1 141,3 Decupterus mocarellus 118,55 83,8
Sardinells maderensis 2,26 1,5
Celar crumenophthalous 4,34 3,0
Urucpis secunda 4,76 3,3
21.11 0949 358 IT 78 78 16%190 022°53'  £78,1 1317,1 Decapterus punctatus 1236,00 93,8
Pagellus acarne 22,50 1,7
DPiplodua sp 28,50 2,1
Fustelus sustelun 13,50 1,0
22,11 0930 1359 ¢ 62 62 15957+ 022%3" 10,0 20,0 SALPS ,00 ,0
22,11 1100 360 BT 60 60 1597 022°44' 7000,0 €0C0,0 lithognathus mormyrus 93,80 1,5
Decapterus punctatus 4837,60 80,6
Foseudupeneus proyensis 1068 ,80 17,8
22.11 1630 361 ET g0 80 15959+ 023°%C3" ,C ,0 NO CATCH ,00 ,0
22,14 2125 362 I 7373 159+ 021°55' 1131,0 2262,0 Decapterus rhonchus 842,00 137,
Eoopp boopn 966,00 42,7
Antigonin capros 234,60 10,3
Chelidonichthys lpstoviza 30,00 1,
22.11 2320 363 BL 54 54 15°50° 023%10" 79,0 79,0 Musteluc pmusntelun ‘719,00 100,0
23.11 1009 364 BL 32 32 158" 023°||' 35,0 35,0 Cephalopholis teenopsis 11,30 32,2
Paraphristipuma op 4,20 12,0
Fpinephelus guaza 14,00 40,0
Frinephelun alexardrinus 2,80 8,0
23.11 1900 365 PT >500 40 15%0' 023%18° 23,3 30,9 MYCTOPHIDAR 23,67 76,6
Cublceps gracilis 1,96 6,3
SALPS 4,92 15,9
24 .11 0215 366 PT 500 40 16°211 02}045' 33,0 66,0 MYCTOPHIDAE 61,00 92,4
SALPS 1,00 1,5
SHRIXPS c,00 3,0
CEPHALOPODA 1,00 1,5
25.11 0704 367 BL 24 24 1612 022039' 75,0 75,0 Fustelus mustelus 38,00 50,6
Rhizoprionodon acutus 21,00 28,0
Lethrinup atlanticun 8,30 11,0
Legocephalus laevigutus 4,40 5,8
25.11 1210 368 BL 20 20 16%49* 022“s58" 27,1 27, Pustelue mustelue 2,10 7.7
RKhizoprionodon ncutus 15,50 60,8
Lethrinus atlanticus 1,70 6,2
Lngocephalus laevigatus 1,70 6,2
Lycodontis Bp 5,10 18,8




181

TIME STH GE/R DEPTH (M POSITION CATCH (KG) WEIGTH (KGZ
DATE START Ho. TYPE r TORTH TACT . DCMINANT SPECIES Tk k
25.1% 1515 269 T 13 13 16°¢5* 023%2" 2£5,0 510,0 Eocre toops 16,00 3,
Pagellus acarne 25,60 5,0
Peeudupeneus prayerais 212,80 41,7
Cecapterus purctatus 232,00 45,4
25.11 1655 370 BT 90 o0 1597 023%73" 229,0 458,0 WMacrorhacphosus scolopax 261,00 56,9
Antigonia capros 122,40 26,
Pactylepterus voliters 65,70 14,3
Erinephelus wlexardrinus 7,30 1,5
25.11 2000 371 PT 59 25 15°59' 022%6" 28,8 28,8 Car'inella cuderensis ,90 3,
Foors toeps 90 30
Decupterus punctetus 21,80 75,6
Pecapterus macorellus 4,70 16,3
26.11 0150 372 PT T2 35 15°40° O?}OIP' 22, 44,0 Decapterus punctatup 29,80 67,7
CALPE 14,20 32,2
26.11 0805 373 BL 4 24 teCrre 02101 o U to chTen 00 0
26.11 1300 374 PL 4c 40 15%260 022%2¢" 1,0 11,0 Serioln enrpentert 1,40 11,6
Caranx crycca 10,32 86,0
Lycodontis op ,20 1,6
26.11 1440 °*375 BL 45 a5 15026' 033025' 12,0 4,8 Caranx crysvos 4,25 88,5
Diplodur foociotus W37 7,7
26.11 1810 376 PN 47 47 15027' OPTCZE' W0 ,0 NO CATCH ,00 0
26.11 1650 377 BT 32 12 15%60 022%15°  130,0 €60,0 Fueudupeneus pruyensis 152,40 23,0
Lecapterus punctatus . 11,6
Cecapterus macarellus 18,00 2,7
Tagellun acarne 312,00 47,2
28.11 1935 378 BT 46 46 159230 023%12" 440,0 £80,0 Acanthurus monroviae 248,00 28,
Princanthus arenatus 150,40 17,0
POFADASYIDAE 144,00 16,3
Poops toops 51,20 5,8
Mustelus rustelus 144,00 16,3
28.11 2355 379 BT 72 12 165940 023%12° 447,0 894,0 MYCTOPHIDAE 15,20 1,7
Pagellus acarne 22,80 2,5
Boope tocpn 463,60 51,8
Antigonie capros 330,60 36,9
29.11 0435 1380 PT 10 20 15%8" 023005' 30,0 £0,0 Decapterus cacarellus 25,20 42,0
Decapterus punctatus 2,40 4,0
CALPS 32,60 54,3
29.11 0635 381 DT 72 15°49" 023%:" 80,0 163,0 Muotelus mustelus 44,00 27,5
Fistularia petimbn 63,00 39,3
Zeus faver 8,60 5,3
Decapterus punctatus 23,40 14,6
29.11 0935 382 BT 112 112z 15%52* 023%¢€*  463,0 926,0 Antiponin capros 924,00 99,7
29.11 1130 383 BT 74 74 15530 023%0" 45,0 90,0 Mustelup mustelus 49,60 55,
Decapterus punctatusp 2,60 10,6
Antigonia capros 16,40 18,2
Dactylopterus volitans 6,80 17,5
29.11 1400 384 PRT 42 42 13%6 022%¢; 45,0 90,0 Mustelus mustelus 23,00 25,5
Fiptularie petimba 6,80 17,5
Aluterus punctatus 61,26 68,0
29.11 2151 1385 PT 42 15 16°16" 022055' 124,0 224,4 Decapterus punctatus 123,08 54,8
Decapterus rhonchus 81,08 36,1
Sardinella onderensie 15,20 6,7
Poopa toops 3425 1,4
3041 0355 386 PT 83 35 16°20' 022%9y" 46,0 92,0 Decapterus punctatun 91,60 99,5
.11 1720 387 BT 68 68 15°56+ 022043' 2000,0 4000,0 Decapterus punctatus 3938,00 98,4
Pgeudupeneus prayensis 62,00 1,5
0t.12 0225 388 BT 27 27 15005’ 0|5°08' 280,0 560,0 Lithosnnthun mormy rua 282,00 50,3
130 Dirlcdun prayenais 12,60 2,2
- Porndeoyo incious 125,60 22,4
Poeudupereus prayensio 75,20 13,4
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ANNEXE III. Results from length measurements

FAMILY/SPECIED STATICN LENGTHS IN SAMPLE
LOWEST HIGHEST MEAN ST. DEV. N

CAPROIDAE
Antigonia capros
379 11.0 16.0 14.2 .8 89
383 €.5 15.5 13.3 1.9 48
CARANGIDAE
Caranx crysos
374 41.0 64.0 51.9 6.4 18
375 43.0 63.0 52.7 6.8 8
Decapterus punctatus
355 11.5 21.5 18.2 1.8 147
358 i2.5 19.0 14.0 1.0 117
360 9.0 17.0 1.5 1.3 119
369 12.5 19.0 14.3 1.1 115
3N 12.0 19.5 15.6 1.5 126
312 17.5 23.5 21.3 1.1 107
377 15.0 22.0 17.4 1.7 134
380 1.0 21.0 19.4 .9 14
381 1.0 24.0 211 1 98
383 18.5 22.0 20.0 9 32
385 8.5 18.0 11.7 2.1 96
386 13.5 21.5 16.2 1.6 159
187 10.0 13.5 11.2 .9 100
Decapterus rhonchus
362 24.0 30.0 26.8 1.2 1
371 12.0 18.0 15.5 1.8 39
385 .0 24.0 15.6 1.4 99
Decapterus macarellus
350 19.0 32.0 25.2 3.9 10C
351 28.5 2.0 29.9 1.0 23
352 21.0 33.5 28.0 2.4 53
357 1.0 22.0 17.4 2.1 97
mnm 16.5 27.0 18.7 2.0 82
317 17.5 21.5 19.% 1.1 20
380 17.0 28.% 20.1 1.7 150
Selar crumenophthalmus
348 13.5 17.0 15.3 1.0 32
357 13.5 17.5 14.7 -9 32
CLUPEIDAE
Sardinella maderensin
357 12.0 17.0 14.5 1.2 23
3 16.0 25.0 20.2 3.0 11
385 17.5 26.0 22.4 1.7 3%
LETRINIDAE
Lethrinus atlanticus
367 35.0 41.0 37.8 2.0 10
LUTJANIDAE
Lutjanidae indet. 178 41.0 48.0 45.3 2.3 8
MULLIDAE
Pseudupeneus prayensis 355 13.5 19,5 16.2 1.3 80
360 12.5 21.5 16.3 1.8 115
369 14.0 22.0 18.0 1.6 104
371 10.0 24.0 17.4 2.4 166
388 16.0 24.5 20.0 2.2 34
POMADASY IDAE
Paraphristipoma sp.
364 31.0 36.0 3%.7 2.0 8
Pomadasys incisus
388 20.0 24.5 22.3 1.0 M4

SERRANIDAE

. Cephalopholis taenopsis
364 39.0 48.0 44.7 3.5 8
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SHARKS
Rhizoprionodon acutus

Mustelus mustelus

SPARIDAE

Boops boops

Lithognathus mormyrus

Pagellus acarne

Spondylioscma cantharus
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ANNEX IV

List of species caught Dby R/V Dr. Fridtjof Nansen off
Cape Verde Islands November 1981

ACANTHURIDAE

Acanthurus monroviae
ANGUILLIFORMES
BALISTIDAE

Balistes capriscus
BELONIDAE

Ablennes hians
BRAMIDAE

Brama brama
CAPROIDAE

Antigonia capros

Capros aper
CARANGIDAE

Caranx Crysos

Decapterus punctatus

Decapterus rhonchus

Decapterus macarellus

Selar crumcnophthalmus

Seriola carpenteri

Seriola fasciata

Trachinotus ovatus

Trachurus trachurus

Uraspis secunda
CENTRACHANTIDAE

Spicara sp.
CLUPEIDAE

Sardinella maderensis
CONGRIDAE

Rhechias sp.
DACTYLOPTERIDAE

Dactylopterus volitans
FISTULARIIDAE

Fistularia petimba
GEMPYLIDAE

Gempylus serpens

Neolatus tripes

Promenthichthys prometheus
GERREIDAE

Eucinostomus melanopterus
GONOSTOMATIDAE

Vinciguerria sp.
HOLOCENTRIDAE

Adioryx hastatus
LABRIDAE

Bodianus speciosus

Xyrichtys novacula
LETRINIDAE

Lethrinus atlanticus
LUTJANIDAE



MACRORHAMPHOSIDAE

MONACANTHIDAE

MULLIDAE

MYCTOPHIDAE
NOMEIDAE

PARALEPIDIDAE

POLYNEMIDAE

POMADASYIDAE

PRIACANTHIDAE

SALPS
SCARIDAE

SCORPAENIDAE
SERRANIDAE

S HARKS

SHRIMPS
SPARIDAE

SYNODONTIDAE
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Macrohamphosus scolopax

Aluterus sp.
Aluterus punctatus
Stefanolepis hispidus

Pseudupeneus prayensis
Lycodontis sp.

Cubiceps sp.
Cubiceps gracilis
Psenes sp.

Lestidium sp.
Galeoides decadactylus

Paraphristipoma sp.
Paraphristipoma octolineatum
Pomadasys incisus

Pomadasys peroteti

Priacanthus arenatus
Sparisoma rubripinne

Cephalopholis taenopsis
Epinephelus guaza
Epinephelus alexandrinus

Rhizoprionodon acutus
Mustelus mustelus

Boops boops

Dentex sp.

Dentex macrophthalmus
Diplodus sp.

Diplodus bellottii
Diplodus fasciatus
Diplodu. prayensis
Lithognathus mormyrus
Pagellus acarne
Pagellus bellottii
Spondyliosoma cantharus’
Viridentex acromegalus
DA

Todaropsis sp.
Synodus sp.

Synodus saurus
Synodus synodus



TETRACDONTIDAE

TRACHINIDAE

TRIGLIDAE

TRICHIURIDAE

ZEIDAE
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Lagocephalus laevigatus

Trachinus sp.
Tracainus draco

Chelodonichthys sp.
Chelodonichthys lastoviza

Aphanophus sp.

Zeus faber
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Equipmen* and metund

The equinment used and the methods followed were

identical to those describad in Annex I of the first part

of this volume with two minor differences.

(1)

follows:

(1)

(i)

(iii)

(2)

The classification of echorecordings was made as

Recordings of true larger schools or dense layer
mostly in upper water. These will most often
derive from pelagic schooling fish usually of

smaller size, e.g., clupeids, scads.

All other fish recordings which especially comprised
looser aggregations of smaller and larger fish near
bottom. These are ascribed to demersal or semi-
demersal fish such as grunts, seabreams, groupers,

croakers, bigeyecs, etc.

Recordings of mesopelagic fish distributed in

scattering layers.

The integrator deflection was classified at two

levels only: scattered (1-9 mm) and slightly gathered (10-20 mm).
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