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NOTE
 

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. Its
 
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/FAO 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 .ections and trawling for
 

biomass identification purposes, except off western Sahara where
 

only acoustical transects were carried out.
 

The two coverages 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
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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 tonnes 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.
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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 1982 by the R/V Dr. Fridtjof Nansen,
 
and secondly a single cruise report covering a survey made around
 

the Cape Verde 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
 

CFrAi Sub-Comrittee 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 S(.ptember 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) 	 to contribute to information on abundance, distribution
 

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

b) 	 to study behaviour and other biological characteristics of
 

the fish species in the area;
 

c) 	 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.
 
2. 	 Survey of the pelagic community from Cape Verga to Cape
 

St. Paul, June 1981.
 

3. 	 Survey of the small pelagic and demersal fish resources
 

from Togo to Point Noire, August 1981.
 

4. 	 Survey of the pelagic community from Bissagos Islands to
 

Cape Blanc, September 1981.
 

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

1981.
 

6. 	 Survey of the small pelagic fish resources in the coastal
 

waters of Mauritania, December 1981.
 

7. 	 Survey of the fish resources in the coastal waters outside
 

12 nm limit in Western Sahara, December 1981.
 
8. 	 Survey of the pelagic community from Freetown to Cape Blanc
 

February-March 1982.
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9. 	 Survey of the fish resources in the coastal waters outside
 

12 nim 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 FAO, the CECAF Secretariat and the relevant
 

research organisations in the countries concerned. Preliminary
 

results from the surveys have been presented in short cruise 

reports, and in a prooress report submitted February 1982. 

The present report is the final report on all surveys mentioned 

above except No. 3 (Togo - Point Noire) arid No. 5 (Cape Verde 

Islands)-for which separate reports have been prepared and 

issued. This report thus represenits 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 c) in the objectives in­

cludes the introduct ion of systems for instrument calibration, 

intercalibration with other vessels and collection of special 

acoustic observatLons durinq stirveys. Some results on these 

matters are given in the appendices, some are reported in 

separate papers (S&tersdal et al[.,]982) and some are still in 

preparation.
 

The acoustic/exploratory fishing stirveys which are discussed 

here include the following types of observations: 

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
 

(temperature, salinity, oxygen). 

1/ Part 2 of this present volume covers the Cape Verde area 
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The analysis and processing of these data provide information
 
on the quantity and distribution of the fish resources, their
 

composition and aspects of their behaviour and their environment.
 
The survey system has certain limitations particularly -egarding
 

the interpretation of the acoustic observations (these will be
 

discussed later). Similar work in other areas has, however,
 

demonstrated that findings from these typos of surveys 
can
 
provide good but often conservative indicat.ons of the availa­

bility of fish resources.
 

1.2 Plan an Conduct of the Surveys
 

Plan
 

The oriqinal 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, betwcen 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 following December survey
 

to only the shelf area from Cape Verde and northwards. Except
 

for thi.., 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 included,
 
to permit an overview of the programme off West Africa. Total
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f0, distance advanced was 160 nm
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,S 19- ,,\ Tj days. Unexpected time loss
4 
AU AI Twas 10 days. Further con­

clusions regarding the
 

15. 	 efficiency of the vessel can 

be extracted from Table 1. 

17 .... 1 Figure 11 gives an overview 
. .................. 
 of the timing of the surveys 

off the different countries. 

... -Mauritania is the best 

. "investigated area with four

A ' coverages, Senegambia and 

and Guinea Bissau, Sierra
 

Wr <C Leone and Western Sahara
 
............... 
 with two coverages. The rest
 

- . .......... 
 of the region is only covered 

.......... once.o e.. ......................
 
,E A - BISSAU 	 The acoustic system was,............... 
 calibrated four times during
 

the whole period, and four
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/ ' " '. "Capricorne" in May-81 and 
.- "Feb-82, with the R/V "Ibn 

Sina" in Apr-83 and with the
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- 1715. 	 to ill 
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Fig. 1 Survey routes and stations. 
Apr 30 -May 26 1981. 
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Table 1. Operational features of the surveys off Went Africa.
 

Cruise Location Dates Days at Distance Number Hydro­
no 
 sea 	 travelled fishing graphic
 

in survey stations stations
 
areafnm)
 

1 Cape Blanc - Cape Verqa 25/4 - 26/5-81 29 4600 114 46
 
2 Cape Verqa - Cape St.Paul 1-25/6-81 23 4450 86 40
 
3 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 43 27
 
6 Mauritania 	 4-14/12-81 10 
 2100 19 20
 
7 West-Sahara 15-19/12-81 4 740 ­ -
8 Sherbo Island - Cape Blanc 8/2 - 17/3-82 34 6180 96 39 
9 West-Sahara 	 17-20/3-82 3 750 ­ -

10 Cape Bojador - Agadir 20/3 - 5/4-82 16 1860 9 -

Total survey time, distance in -urvey a'ea 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 repair 10
 
Days in period 25/4-B1 - 5/4-82 	 345
 

Days in harbour excert from lay-up and repair 17
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28-
 28' 

27. 
 27' Fig. 6 Survey routes
 

off Western Sahara.
 
Dec 15-19 1981
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Fig. 7 Survey route.; and stations. Feb 8 -Mar 1 1982.
 

The distance between the main acoustic transects was generally
 

10 nm and the shelf was usually surveyed from 10 m out to the
 

200 m depth limit. In Feb-82 the area off the Bissagos Islands
 

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

deep-sea commnunity.
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Fig. 8 Survey routes and stations. 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, and these are shown in Table 2. Since the main
 

fish distribution is limited to the shelf area, the shelf area
 

covered by the survey has also been calculated. The outer
 

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

contour) have generally been fully covered, but the inshore
 

shallow parts could often not be covered because of 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 Table 2, given
 

as ratios between nautical miles steamed and i00 nautical
 

miles 2 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

2 
100 nm covered. Tlhu other surveys are dispersed in the range
 
10-25 ni/100 nm2and with a mean of 16 for all surveys.
 

1.3 	 General Problems of Interpreting the Acoustic Abundance
 

Estimates
 

The precision in bioniass 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 esc'ape echo sounder detection. Also any fish found within
 
-i m of the bottom will not be observed by the acoustic
 

system. Recent analysis on paired data from acoustic and trawl
 
surveys (SaetersdDl et al. (1983)) indicate that the bias due
 
to lack of information from 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.
 

Screeninq 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 
cause any major problems during the surveys
 
northwast of Liberia, but from there to the Congo the plankton
 
occurrences 
 often shaded the generally scattered fish registra­
tions, and the precision of the biomass estimates was signifi­

caiftly afffected.
 

erresentative sanmpi)[..n 

In all kinds of sampling work it is important that the sampling 
device does not signifi.cantly affect the distribution in 
situ.
 
Howevez, it i.sliKely that 
a 150 foot vessel with a 1500 hp
 
cengine Iike "Dr. Friotijof Nansen" 
 does have an effect on the
 
behaviour- or tbhr 
 fish. if the fish dives in response to the 
approachiijq ves se, the echo received will change according to
 
the downward angle of the fish, and if fishthe swims perpendi­
cular to the ship's track, 
it may totally escape echo sounder
 

detec *-ion. 

The problem of avoidance increases in shallow waters and is
 
especially valid during day time and for the fast swimming
 
species. The phenomenon 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 judrgements of the echo traces the integrator
 
values were allocated to five main groups: 
 a) plankton,
 
b) clupeoids 
 and anchovies, c) horsemackerels and scads,
 
d) triggerffish and e) 
 other fish. The separation was made
 
partly o:i basis of the characteristics 
of the traces and partly 
on the composition of the catches. If integrated densities
the 

within an area are made up 
of fish from several of these cate­
gories, it is eviden tLiLt misallocations 
 can occur, especially
 
if 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 estimates 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 depenC it
 

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 	RESULTS FOR THE MAIN OPERATIONAL AREA MAURITANIA - SIERRA
 

LEONE, INCLUDING TWO PARTIAL (ACOUSTIC) SURVEYS OFF WEST-


SAHARA
 

2.1 Hydrography
 

The hydrography of the survey area was observed in sections
 

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 200C
 

are indicative of upwelling in this area. The frontal zone to
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17
 

17 16 . the south of the upwelling
 
''-...............................a e a b e v d s u h o
 

area was observed south of
 
..
DR FDTJ0F NANSEN" 21. Cape Verde, but was not very
• " %30 APR - 26 MAY 1981 

well defined. The temperature
 

distribution between Cape
 
20"
 

Verde and Cape Verga was
 
1 N 17rather complex, possibly ir
 

19. A conne.tion with the transi-MAUV1TANIA 

tion :eriod between northern
 

winte .id summer and the
 

8.. 18. associated northward shift of
 
18 the front between tropical
 

surface waer and upwelled
 
7 *,, water. 

~ ,/!:',,~~~~~... .................... 

,-
16. 2 

......".... 
. 16. 

In September this front was 

,I /'observed off Cape Timiris 

2 ," where the temperatures in the 

"s SENEGAL surface layer icreased from 

22 about 21°C to above 28°C 

S\21 (Fig. 13a). South of the 

2. . froiL the surface layer had 
...... 

... - . ........n / :;::...,: . .... A..." tropical characteristics and 

2 i ............ .................. there was no evidence of 

2C upwelling. 

12' A G U I NEAUA In December the shelf area 
27 \\\ 3 &* ... off Mauritania and Senegal 
" / 25\27 , .....
 

*' I,,,2 (_L,,j I / hi (Fig. 14) was characterized 

GU I GN EA by homogeneous surface tem­

27/ 2L "6 peratures close to 240C. 

7 Indications of upwelling were 

"-q .observed only in a small area 

near Cape Blanc where tem­
'., 9. peratures were below 21°C. 

18" 1T7*" 14. ..13
9 * 

South of this area there was
 

Fig. 12 Temperature in surface layer, no evidence of upwelling. 
Cape Blanc to Cape Verga, Apr 30 - According to the general 
May 26, 1981. 
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, ,, 	 seasonal trends the frontal
 

zone is located off the coast
 
/ 	 MAURITANIA FI ' 1~ of Guinea in this season. In 

30J.. 
 agreement with this no clear
 
front was observed in the
 

sur-jey area.
 

In Feb-Mar-82 the charac­

!" - teristics of northern winter 
S ... were dominant and upwelling 

obviously occurred along the 

S 	 coast north of about 13 N.
 RI. FR", 

SURVEY 20-26 SEP 1961 The surface 	temperatures were
 
1-C SURFACELAYER 

decreasing towards the coast 

-, with inshore temperatures 

)j generally below 17°C. Just 

,','.....i soith of Cape Verde there was 
, 1 	 an area with temperatures 

below 15 C (Fig. 15a) and 

north of Cape Verde extensive 

I 	 areas with temperatures below 

,1601°C were found alon the
 

i(._ ._
coasts of Mauritania, Western
 

Sahara and Morocco (Figs 15h­
, o d ) .
 

4South of the Bissagos Islands,tropical surface waters with
 

Stemperatures above 24°0C 

i Icovered most of the shelf 

/ 	 area. The tongue of isotherms
 

SENEGAL in the frontal zone south of 

the upwelling area was pos­
"\ 	 sibly associated with a
 

- southward drift of 	the up-

S. .welled 	 waters and a northward 

current off 	the edge

Fig. 13a Temperature in surface layer, (Mittelstaedt,1982). In May-

Cape Blanc to Cape Verde, Sept 20-28,
 
1981. 81 a similar pattern had been
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Fig. 13b Temperature in surface layer, C2.pe Verde to Cape

Verga, Sept 8-20, 1981.
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just north of Cape 

Verde (Fig. 12) probably
 
indicating that the upwelling
 

area was dwindling at this
 

time.
 

secti3ns covering the Cape
 

- Cape Verde area in
 

May-81 are shown in Fig. 16.
 

general the isolines tilted
 
upwards towards the shore. In
 

the tw) northernmost sections 

there was evidence of upwelling, 
in the sections further 

south thIS structure could
 
rather be ascribed to the
 

southward current. South of
 

Cape Verde (Fig. 17) a well
 

defined cherrnocline was found
 

with no jidication of upwelling.
 

TIn Sept-81 th, -:ctio~n 

Cape Blanc revealed clear 

indications of upwe3l'.ng
 

(Fig. 18) . Howevier further 

south a well-defined thermo­

cline between 25 and 50 m
 

depth indicated that no up­

welling occuired. The sections
 

worked south of Cape Verde are
 

shown in Fig. 19.
 

The four sections worked
between Cape Blanc and Cape
 

Verde in Dec-81 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-81.
 

http:upwe3l'.ng
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Fig. 15a Temperature in surface layer, Freetown to Cape Verde,
 
Feb 15 - Mar 1, 1982.
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Fig. 15b Temperature in surface 
layer, Cape Verde to Cape Blanc, 
Mar 3-17, 1982. 

Four sections worked between
 

Cape Blanc and Cape Verde in
 

Mar-82 are shown in Fig. 21. 
The distribution of temperature,
 
salinity and densit in these 

sections clearly showed an up­
welling situation. The tempera­
tures in near surface layers 
were between 180 and 15°C, 

decreasinq towards the shore. 

The associated salinities were 
between 35.6 and 36.0o/00. These 

characteristics indicate that
 

South Atlantic central water 

was an important component of
 
the upwel Iing water masses. T-S
 

for the various 

sections 
(not shown in figures)
 
revealed a northward decrease 

in the admixture of South
 

Atlantic central water and a
 

correspondingly increased 
a,. ixture of North Atlantic
 

water. 

Sections VIII and IX, respec­

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 ±ii6, 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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Ia. 17' 16* 14, 12is" 131 Fig. l5c Temperature infJ surface layer, Cape Blanc 
28', iO 28 	 to Cape Juby, Mar 17-20,
 

1982.
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teristics with temperatures above 25°C and salinities below
 

35.5 /oo. There were no indications of upweliing.
 

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
 

countercurrent. In Feb-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 upwellinq 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 decreases with depth to less than 2 ml/l below the 
thermocline, 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-81 sea-surface temperatures were observed along the
 

coast between Cape Verga and the Ghana-Togo border. The tempera­

tures were generally between 270C and 300C, but close to the
 

Ghana coast, temperatures below 26 C indicated that the local
 

seasonal upwelling had just started (Fig. 23).
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2.2 Total Biomass and its Distribution Mauritania - Sierra
 

Leone including Total Fish Estimates off Western Sahara
 

Figlures 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/nm 2, 140-280 tonnes/nm 2 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 estintates 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 slallow 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 3. Estimdtes of fish biomass Mauritania to Sierra Leone.
 

Pelagic 1 Pelagic 2 Balistes Other Total Mean density Estimate Estimated 

Clupeids Carangids Trigger fish in surveyed for shallow Grand 
area 2 unsurvoysd Total
and anchov. figh tonne/nm area
 

West Sahara, Dec-81 x x x 430 34 190 
 620 
Mar-82 x X x 1360 115 730 2090 

MaurLtania, May-81 60 370 - 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 - 310 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 94 350 1010 

Senegambia, May-81 210 570 70 60 910 134 390 1300 

Sop-81 380 90 140 60 670 88 180 850 
Feb-82 40 90 40 430 600 94 310 910 

Guinea Bissau, May-81 90 40 380 140 650 107 620 1270 

Sep-81 20 20 350 80 470 73 400 870 
Feb-82 70 400 590 130 1190 165 80 1970 

Guinea, May-June-8. 70 30 510 30 640 62 210 850 
Feb-82 30 10 720 10 770 90 470 1240 

Sierra Leone, June-81 80 120 80 20 300 52 120 420 

Feb-82 15 5 10 40 70 27 -1o0 170 

Total Mauritania -

Sierra Leone May-June-81 510 1130 1040 280 2960 82 1570 4530 
Feb-Mar-82 205 975 1360 870 3410 107 20(0 5470 
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Fig. 31 Fish distributions, Cape Bojador
 
to Cape Blanc, Dec 15-19, 1981.
 

The region Cape Blanc - SLerbro 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 distributed north of the survey area as 

well, and large parts of the 'other fish' group 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 ot 0.6 and 2.1 million tonnes respectively. 

During the first survey the fish were located close to the 
shore, making only parts of it accessible to 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 seem to he iny major ecologi.cal barriers in the 
whole shelf region from Shierbro Islind to Cape Juby (at N 200 

except the seasonally tiluctuating 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 period 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 be in the order of 

7.5 million tonnes. Of 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 belong 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 million topnes. The regional estimates with
 

their main subestimates and assumptions are summarized in
 

Table 	4.
 

Table 4. 	 Rough estimates )f the regional abundane Ot the three main groups, triggerfish , small pelagic,
and other fish. All fiqarcs are redistribted from Table 3 on basis of the main assumptions given. 

Abundance 
mill ion t.onnies Remarks 
rounded figures 

Tr lo Ter fish 	 1.4 

Small pelagics:
 

Cape Blanc - Sierra I.eone, surveyed lea I.2 
Cape Blanc - Sierra Leone, unsurve ed area* 1.0 Assuming -50% small pelagic in the area 
West Sahara, sarveyed area 1.0 Assuming -75% of total as small pelagics 
West Slhar,, su rvcyed ate-a' 0.5 Assuming '75% small pelagic in the area 
Total small litici, whole .i1,. 

Other I iuh:
 
Cape Blanc - Ox,, ii I,.i,, Survryed area 0.9
 

(al"e bl,nc - 0;1;r., lIon , ssI;uveyrd area* 1.0 Assuming -50% small pelagic in the area
 
West 
 Sahara, sirveyvu dte 0.4 Assuming -25% of total as other fish 
West Saha,r, rsrvey". area' 0.2 Assuming '25% other fish in the area 
Total other filh, nol: region 2.5 

Grand total estimate, whole i lion 7.6 

VieI unsurveyed ateas 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 co:servative 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
 
seabreams (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 codes used in the
 
tables are explained in the beginning of the annex.
 

Of the total catch in the pelagic trawl the families Balisti'ae
 
(triggerfish), Carangidae (horsemackerel., scad), Clupeidae
 
(sardinella) and Engraulidae (anchovy) constituted jointly 60%,
 
90% and 81% in the three surveys (Tables 4-6). Of the bottom
 
trawl catch the families Carangidae, Balistidae, Pomadasyidae
 
(grunts) and Sparidae (seabreams) comprised 78%, 69% 
and 59% in
 
the three coverages. The family Dactyloptei'idae (flying gurnards)
 

Table 6 	 Distribution of catches in pel.agic and bottom trawl by

family and bottom depth strata from stn. 
268 to stn. 343
 
from Guinea Bissau to Cape Blanc, Sept. ]98].
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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 contributions, appearing in high
 
numbers at single stations. It should be borne in mind that the
 
tables also 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 mentioned, 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 only 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 seems as if the abundance of triggerfi.sh 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 coverages) 75 tonnes/nm 2
 

Mauritania (6 coverages) 75 tonnes/nm 2
 

Senegambia (3 coverages) 105 tonnes/nm 2
 

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 i00 tonnes/nm2 is more reasonable, and in accord­

ance with the second survey in the area.
 

http:triggerfi.sh
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Mauritania seems to be the most exploited area and the unfished
 
density is probably considerably higher, perhaps well above 100
 
tonnes/nm2. 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/nm2, and Sierra Leone, receiving insignificant benefits
 
from the upwelling system, has only 40 tonnes/nm 2 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 Stromme 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 order 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

mates.
 

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.
 



48
 

Table 8. Various biomass estimates covering the region Cape Blanc - Cape Roxo.
 

Estinated abundance (1000 tonnes)
 
Project Year Season Total 	 Clupeids Carangids 5alistes Other Reference
 

and anchovies
 

CA:7408 1974 Oct-Nov 
 2380 683 1013 - 684 Marchal and Boely 1977 
ECHOSAR 1 1980 Feb 1582 n.s. n.s. n.s. n.s. 	 Marchal, Carlo
 

and Josse 1981
 
:CHOSA,42 1980 Sep 1005 n.s. 	 n.S. n.s. 
 n.s. Marchal and Josse 1981
 
ECHOSAR 3 1981 May 2420 625 658 1034
10 Marchal and Josse 1982
 

NANSEN 1 1981 May 1370 270 940 
 70 90 Table 3
 
NANSEN 2 1981 Sep 1030 480 280 
 140 130 Table I
 
NANSEN 3 1982 Feb-Mar 1380 90 560 
 40 690 Table 3
 

n.q. : 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 \ariation 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 to 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. 

Szetersdal 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 tonnes. 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 fisn 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
 
27% of the total abundance in the area between Cape Bojador and
 
Sherbrc_ 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.). Trach-urus Lrachurus and Ic-ornbr 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 importance.
 

Since the species composition off Western Sahara was unknown at 
the time of the surveys, the stock abundance estimates given 
below are restricted to cesources 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%) 
lotal 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 shalluw 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 biomass 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, between 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 there 
are considerable
 
concentrations of the 
Pelagic 1 group between June and 
September
 
1981 whereas the fish are practically absent in Mar-82. The
 
shelf between the l3issagos Islands 
and Cape Verga seems to be
 
of lessur importarnce I-or the distribution of the Pelagic 1
 
group. 

Even if it i., accepted that these 1981-82 assessments represent 
underestimates, they indicate that the stocks of sardinellas in 
this northern subtropical zone have declined from the mid-1l"0
 
level of about 
 1 million tonnes. The estimates from Feb-Mar-i 2 
are strikinq, indicatin(! that the sardinellas have been redu -d 
to less than 50,, of tie kevl of the previous year. As this
 
finding 
 is troe onu s5urvey on]iy, it is possible that parts of
 
the biomass have moWV(d 
 into the shallow waters not surveyed by
 
the vessel. As mo-nt 1,.:I, the 
 flat sardinellas (S. maderensis) 
have their main disci ihution 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 caugl,L at scattered locations all
 

over the survey area in May-Jun-81, 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 Lest 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 locations, 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 ac-ustic 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 fish 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.
 



56
 

DR. FRIDTJOF NANSIN" I 

AURITANIA 

SENEGAL on OItsc.brtl 

p ;Fish distrbutlo n 

0 

M ih01.1 bto a mb 

f 

96 

is 

:~~-----Sold' 
1 

% 

J; 

....." .,of . 
GAMBIA 

GUINEA BISSAU 

GUINEA 

Fig. 36 Distribution of Sardineila 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 to give tentative and very rough figures of
 

the abundance of the species.
 

Table 9 . Indices of occurrence of Sardinella aurita and S. maderensis 
by means of numvberof stations present (0) and by number of 
stations present weighted 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 occur­
rence.
 

Sardinella aurita Sardinella maderensis 

Country and survey: 0 W 0 W0% 

Mauritania, May -81 6 8 89 1 1 II 

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 I 0 0 2 3 100 

Guinea Bissau, 

May/June -81 8 6 35 7 11 65 

Sept -81 1 2 33 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 Leone, 

June -81 5 6 38 6 10 62 

Feb -82 - - - 3 6 100 
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By subtracting the estimates of anchovy from the ones for the
 
Pelagic I group, and applying the figures on the relative
 

importance of the two Sardinella species one arrives 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 4
55 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 Mauritz.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
 

Bla.ic-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.
 

Old 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
 

Nansen" surveys the length frequency of S. maderensis in the
 
important shallow areas is virtually unknown, and it is there­

http:D.c.o.br
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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 sant'e 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 trachurus, T.
 
trecae, Decapterus rhonchus and D. punctatus, and Figure 38
 
gives the groups' distribution and estimated density in three
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Fig. 38 Distribution of the Pelagic 2 group from three surveys
 
between Cape Blanc and Sherbro Island, 1981-1982.
 

levels during the three main stvrveys. 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 V.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,1982) 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 l b'2. '.the
 

250 thousand tonnes reduction between the ay-June and the
 

February-March surve.' thus does not necessarily indicate any
 

actual reduction in the stocks, but the possibility should be
 

kept in mind.
 

By the same methods as described for the Sardinelia 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 specie-s.
 

10bleI .) ni-c of occurrence of the species belonging to the Pelagic 2 group, reans of number ofl.d by 
"tat i : O1nt w) ind by of according the catchn!s; number stations present to (W) (see text) 
The species ct aiated ski tie of the Pelagic 2 group within a country (0) are givern on basis of 
toe 4 Cqht d ind ices of abundance. 

'rjacl.irus, trachurus Trachurus trecae Decapterus rhonchus Decapterus punctatus 

Country and aava.;:v , ) 0 W 1 0 W 1 0 W % 

Mauri tania, :1r, -H 1 8 b 12 18 38 74 3 7 14 - -

pt -na - - - 11 26 48 13 28 52 - -

4 8 13 8 20 33 16 32 54 - -

M.,r -h2 15, 18 37 17 21 43 7 10 20 

S.neJimb ia, May -81 3 2 2 24 45 5b 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 - - -

Gutn a issa, , 

May/June -81 - - - 5 6 35 8 11 85 -

Sept -8i - - -------- - -

Feb -82 - - - 5 12 80 2 3 20 -

Guinea, June -81 - - - 3 3 50 3 3 50 

Feb -82 - - - 1 0 0 - - -

Sierra Leon,, 
June -81 - - - 4 7 100 

Feb -B2 - - - 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).
 



64
 

:# 
 "I"RFRIDTJOF .ANSEN" 

hd.hW,'.s ouw 

Onlrb o 00..0.1 191 

", , / ," ..... .oh r ... ,..b 

SAo.yMoe0,Wb1-a .h 

/ , ** "Local Moorlangth, v Curs,,.e;-...h L.... mr-it 
I SENEICAL 

G 'U- BMSIAU 

te Iad 9INEA
 

a aoc DCo
ndr
\\ E '98 \,F14NII18 

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-81 and Mar-82, while they were only found a little south of
 

Cape Blanc in Dec-81. Particularly samples from Mar-82 indicate
 

a major (post-)spawning period by their distribution and size
 

of juveniles. No juveniles were found 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): 

Mauritania 

Senegal (north) 

May-81 

45 

10 

Sept-81 

-

-

Dec-81 

60 

no survey 

Feb-Mar-82 

170 

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 southern 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 St.
 

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 en'%ire 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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were obtained only on 6 occasions, bout 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
 
Senegambia 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 Sahara
 
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-81 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, and 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-81 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 likely 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 Findinqs for Other Main Species
 

Extracted from Table 3 the biomass estimates on 
the "Other
 
Fish" group are as follows (thousand tonnes):
 

May-Jun-81 Sept-81 Feb-Mar-82
 

Mauritania 30 70 

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. = no survey
 

The estimates from the May-June and the September survey seem
 
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 and 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 Clupeidae 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 I]isha 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
 

distributions 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 gjrunt 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 seems to be seasonally dependent. In the winter (Feb­
Mar-82) and spring (May-Jun-81) 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 TimirLs.
 

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 auri1us trom occurrence
 
in trawl catches, Cape Blanc to Shierbro 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 region
 
and of these 8 hauls exceeded 1 tonne/hour. The big catches,
 

except one, were ail caught between Cape Verde and Nouachott
 

(between 150N and 170N specifically).
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Trichiurus lepturus
 

The distribution of the largehead hairtail by its occurrence in
 

the trawl catches is shown in Figure 43. In May-81 the species 

seems to form two major distribution clusters in the region 

north of the Bissagos lslands, oie 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 leptrus from occurrence in
 
trawl catches, Cade Blanc to Sherbro Island, 1981-1982.
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Juveniles were caught 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 quantities
 

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-APRIL 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/nm2
 

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 sampling track. This feature
 

also affected the second acoustic estimate significantly and
 

made the two estimates statistically incomparable in terms of
 

sampling errors.
 



76 

ZJ I' D fttll;fJ- ~.. F,,urF NA~S OR FAIDTOF+]An lNWNEN ­

( + 
... *.. 1 *0t+~k t+, ,ft ft' '+. js ~ 

2g. 

MAROCCO 

Fig. 44 Fish distribution from Cape Juby to Agadir Mar 23­
39) (lert) and Apr 1-3 (right) 1982.
 

The~ biomass estimates were as follows (thousand tonnes):
 

Sardina Scomber japonicus Other Total
 
plchardus and Trachurus trachurus fish
 

I coverage 330 340 (30 750
 
2 coverage 180 -+190 370
 

As already mevntioned we consider the first coverage the most
 
reprosenbative fohr 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
 

thu 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 we 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, considerable
 

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 have 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 tonnes
 

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 bottom trawls carried out
 

(3), consists mostly of various seabreams (Sparidae) and john
 

dory (Zeus fabe:). 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 tlhe 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 I. 	 Distribution of catches by family and bottom depth strata
 
from Liberia to Ghana, st 152-200, June 1981. 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 of the biomass in Liberia in June 1981 were
 

(1000 tonnes):
 

Triggerfish 2
 

Pelagic 1 47
 

Pelagic 2 40
 

Other Fish 37
 

Total 126
 

2
 
Mean density 24 tonnes/nm


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
 
2
 

Mean density 77 tonnes/nm 


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 group 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 :ere estimated to be (thousand tonnes):
 

Triggerfish 314
 

Pelagic 1 40
 

Pelagic 2 10
 

Other Fish 14
 

Tctal 378
 

Mean density 57 tonnes/nm
2
 

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 Lherefore 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 sardinel]as. For the Ivory Coast
 

the clupeoids are perhaps overestimated. Off Ghana the sardinella
 

was extensively mixed with triggerfish and the estimate oZ
 

stock biomass is as menf .;ed above unfortunately not very
 

reliable.
 

The carangids (Pelagic 2 group) were not located in substantial
 

quantities 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.
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5 RESULTS ON TRIGGERFISH (BalisLes capriscus) FROM ALl, SURVEYS
 

5.1 Fish 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-81 and Feb-82. In Sept-81 
the stock wa3 only partly coveLed. Thte east2rn stock with its
 
center off Ghana has only been 
 covered once (Jun-81). 

Figure 46 based on the integrator readouts classified as trigger­
fish shows the distrjibui Jun of the Guinea stock at three levels 
of density during the three coverages. Figure 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 of the
 
distribution area but 
 no density levels. The Guinean stock of
 
triggerfish was distributed 
north to Cape Timiris and south to
 
Sherbro 
 IsIdnd. The main distribution is south of Cape Verde
 
and substantial C(uantitie.S are trm Bissagos Islands and south­
wards. There s6(ems to be a tendency of increasing length with
 
increasing 
 la-, de in the younger part of the population, i.e. 
for the small and middl. sized individUals. Figure 48 shows
 
this for the three coverages. In May-June this pattern 
 is not
 
apparent, but the minimum values show 
 that all fish of 16 cm or
 
less are located sotth 
of iI 30'N. The results from the two
 
other coverages show a clear 
 tendency to Increasing mean and 
minimu lengths by latitude. The size distribution could be due 
to a gradual northward migration wit.hin the younger part of the 
population. A possibility of 
a location-dependent growth,
 
c'7,rresponding with a general decreasing productivity southwards, 
should also be considered. The maximum values in the samples do 
not show a similar trend. The figures also indicate that there 
is little or no recr:uitmiient of young fish into the population 
during the period of the surveys, as the minimumi values in-­
crease with each survey along the coast. 
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Fig. 49 Distribution of triggerfish (Balistes capriscus) from
 
Cape Verde to Togo, June 1981.
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The distribution of the Ghana stock in Jun-81 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 only 

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.j -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 period.
 

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 
(!:76) ani 8 thousand tonnes for
 
the benthic part on Ivory 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
 

Capficorne Mar 1979 440
 

Cornide de
 
Saavedra 1980 760
 

The results from the "Dr. FrI itjof NL.nsen" surveys also indicate
 
a cohsidurable recent growth in the Guinea stock.
 

The distribution of the catches of triggerfish is shown in
 
Table 12. Except for two cases, both off Cape Roxo, all hauls
 
in the western stock exceeding 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-thin 60 miles from Cape Three Points. The fish was
 
genzarally very- easy to catch and the best catch 
(12 tonnes/hour
 
at stn 87) is in no way outside the range of the expected
 

catches.
 

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

NUMBEA OF HAULS IN CATCH GROUPS (kq/hr) 

<1 1-10 10-50 50-200 200-1000 >1000 

Guinea stock, May-June 19SI 1 8 12 
 7 11 12 

Chana stock, 
 June 1981 0 0 4 7 6 4
 

Guinea stock, September 1981 0 3 4 7 
 11 2
 

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

The size-dependent distribution along the coast of West Africa
 
has already been touched in the foregoing chapter. The same
 
pattern is shown when the samples are pooled by countries.
 
Figure 50 shows the pooled length di3tributions from Ghana,
 
Ivory Coast and Guinea Bissau waters from the May-June survey.
 
The distributions from the three areas have clearly distinct
 
modes: Ghana 14.5 cm, Ivory Coast 16 cm and Guinea Bissau 19 cm.
 

.
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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 poole& in cm length groups.
 
The relationship between the fork lenqth and weight is given in
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Fig. 51 Relationship between
 
F"3 /,fish length and weight of 

triggerfish (Balistes capriscus) 
off Ghana and Guinea, June 1981. 

N=249 

420 
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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(g) = 0.035209.L(cm) 2.1817 r2=0.972 

for the relationship. This agrees well with earlier results
 
(Gerlotto, St6quert 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, St6quert and Barbieri, 1980).
 
Figure 52 shows the percentage of identified females within
 

each 1/2 cm length interval.
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ANNEX I Equipment 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 demiersal 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 pelagic trawl was about 

120 m in cir-cumference, and the vertical opening was normally 

13 in. The pulagic trawl had an inner-net of 1 cm mesh-size in 

the cod end. Pelagic trawl operations wera usually monitored 

with aid of a 50 kliz acoustic net 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 klIz and 38 kHz, connected to QM
 

integrators, were run continuously. Settings and performance of
 

the two acoustic systems were:
 



95
 

I b
 

120 kHz* 38 kHz 
Basic range 0 - 100 m 0 - 100 m or 

0 ­ 250 m** 
Transmitter 1/1 Ext. (2500 W NOM) 
Transducer (ceramic) 10% (circular) 80 x 80 
SL + VR 139 dB (13.9.81) 
Bandwith and pulse length 3 kHz, 0.6 m/sec 3 kHz, 0.6 m/sec 
TVG and gain 20 IogR, -0dB 20 logR, -20dB 
Recorder gain 3 - 5 7 
Integrator threshold 0.5 - 0.8 0.5 - 0.8 
Integrator gain 10 dB (xlO) 20 dB (x0) 
Depth intervals According to According to 

recordings recordings 

* The integirator was not coupled to the 120 kHz system during 
the May - June surveys. 

** The depth monitored could be doubled with the aid of slavea 
recorder. 

The 38 kIlz system coupled to the integrator was used for abun­
dance estimation of fish, while the 120 kHz system was used as
 
an aid during the 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 T.1 771) 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 echo recordinqs and heir interpretation
 

Asse.isment el thfc aiblinda nc,'.o flish resources, based on acoustic 

observ'. ims c.u(inhned witil uxperimental fishing, is a method 

which u-;p '; all ]ercds it-seclf to fish found in schools or other 

a(J rer1ojio& : i -i . This is, moreover, a behaviour typical 

for some ,f the f ish cp.c-icc found in West African waters. But 

there are alc.< noiahlo exceptions, e.g. surface schoolina tunas 

and t i i- ii :pi)t aii str ictly dwelling suchc ic. bottom fish as 

rays and i' kt-!;. Any fi sh within '-l Im of the bottom or in 

ti v(ry Sur t,* i yy r will uscape echo sounder detection. For 

navi(Jtionil ra isns tLhe work with the R/V "Dr. Fridtjof Nansen" 
is liiited L deeper about m. extremeFe A'-) 1 than 10 The inshore 

waters could til,.; not he covered. 

Becaus(c of dissimilarities in behaviour and size, different 

species Or gr(oups of fis; 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 

of 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
 

indispensable 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 


I 	 Plankton and juvenile 

fish 


II Clupeids and anchovies 

(Pelagic 1) 


III H~orse-mackerel s and 
scads (Pelagic 2)
 

IV Trigger fish 


V 	 Other fish (Croakers, 

grunts, sparids, 

snappers, sharks etc.
 

Acoustic abundance estimation
 

Common feature in traces
 

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

Recordings of true larger schools
 
or dense layer mostly in upper 
water. Distinct single fish traces
we ctee
 

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

Looser aggregations of smaller and
 
larger fish near bottom
 

Average integrator deflection per nautical mile was calculated
 

every fifth nautical mile steamed. All echo traces were evaluated
 

daily and combined 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 (1-9 mm), b) slightly gathered (10-19 mm) and
 

c) dense (>20 mm). 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 basis 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-

L


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,
 
2 

C1 7 = 13.6 tonnes/nm /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 II a
 

PT = Pelagic Trawl BT = Bottom Trawl 

7 17 .71. "'r 7'.'7! f, 1.''-' - . . . 

30.04 12'' 171 '' -:, ,U. 1. 1. TV. ( I, 

30.04 1(' 17C,.( 4 2f;< 7 !7',. . ",KrT 1 +, : + :( 
111 ]+,hi:, !:, +..1'. 

'N ,M 
y 171 '1,1', 

t, ,C ' 

"0.04 I(15 1' PcT 472 ~7," *e[. 
2 

I..Cf,, .2,C .'" "+C r.<p .r74:,7, 71',' 

1 C,' 

' 
3I.04 22CI C, . I C7'7,' 7, I, 2r::4 4 

C0.0.501.05 32,0110 Ir1 77 4I(1 467.0 " 'C CP', 7 . 
' 
4.'r, -1 I C C 1F 1 ,', 

C." 
Tr:,C ! 1 :,, ' II q LC r,..,I , 

, . 
'E . 

r , , :um (,:.G . ,0( 

01.05 7320 1 PT7 6 46 2C'sCC' 0 '2 ' 1737, '46,0 r;: r' t4(,,6i 7racl,.r.. re,, r,E: , 1,I 

C1 .0550655 7 T 20 2C 2 C27'017' 4'4. C. 7 ,. C rN ,"r' I 0'nr1, 19,' 

. i' PLUFt; ;r '!:;, 
:" " ;r/' 

I ' (7 
I[ (:{ 

I', 
1,7 

; ,* ,''C1. C9,-, 1 4, Q 
"ar++!i rm r .t, r,! : , : I+,6 

01.05 1240 12 F7 77 79 .Cc0r 
' 

017'17' I7C, CCCE7,'II 
"rt::.r:in, I :I+!- ci,
, C rrI ;1r 

2rCicEur ''ruI40 

t cF 0(
714F,C000 

*' 

e, ,
'4,0 

2 . 1 

01.05 173 1, F7 50 29 22'1' C17c22' 4,0 24., nCrau,'r 1crri:-ur 
I~1i or:+h:r 

12C 
1 2 

1 7,; 
5;-, 

01.05 2045 10 P7 71 15. 2C:70' 217'29' 1731,0 347.0 7rar.ort:,: trec'or '7,50 11,1 

"arC r.,p 'Chru 14,0 .1,0 

01.05 2S 1 ;7 370 70 19'C2' 167727' 41,C 71,0 jeirrurr trn 
1-.71717?I 'A 

tur 14,29
14 ,29 

1c , 
10,3 

Co e;rrnce irr 14 ,2" 19, 
CZl iC far r ,99 1,3 

1rill1,29 19,3 

02.05 C320 12 02G C2 1T 3r,P7 4705 195 1'C'C162119070 
' 

017015 
' 

27,0 ,,71l,0 trrin1 Cpilchrdu'ivEngraulis: teneriicolus1710CT 11!IAy >,1 2C 8.2C8,(1'-6 ,00 e+2,o70.00 74,0 

77172 777ICI 1/,. 20,40 23,8 

02.05 0427 13 27 >507, 40 19050 
, 

0117I£ 341.C 2846,7. Erngrrau1Crerneraricolur 1017,70 86,7 

OE'Y ICSH67 24,60 10,0 

02.05 C20 14 PT 20 12 19'40' 016 '.' ." 0 21,0 uirdtnn pllchrduv
Enjraullc encrrasleolu. 

81,18 3.8,I
1276.00 70,0 

02.05, 1412 15 PT 70 70 19rC6' 2160'7, 772,0 1364,0 Traclhurur trrachuruC .00 .0 

7rachurus trecnxLentex r.'ogcceCr 1247,8019,80 91,4I,4 

Irue far 37,20 2,7 
' 

02.05 2115 17 PT 177 I'. 18057 717043. 127 ,C 302,0 Trach~urur traclurur: 6,96 2,3 
2YTC7CrFilIr/A 24,00 7,9 

Pr ulM.1ELLYFISHC 72,00192,00 23,853,5 

' 
03.05 0030 17 PT 29 12 18051 01702., 3CC7,O 600C,0 Buijten raprincur 71,00 I ,1 

Trachurur trecane 79.80 1.3 
,nardinel, ,,urltn 177,20 2,9 
2nraulir, ,ncriontcolur 5672,00 94,5 

03.05 OM5 18 PT 63 63 18'14' 016021, 227,0 454,0 Poeudupenejo prayenair ,30 .0 
Flectorhynchuc uedi terrrneu. 25,10 5,5 

I'urnprintipr'a octolinentum 
'.cbrinn cararlenviv 

8,40 
6,5C 

1,8 
1,4 

Epinephelu2 aeneue 86,00 18,9 
Epinephe1uD f'acintun 
.Srnrus caeruleiti1ietus 

101,80 
4-1,80 

22,4 
10,5 

JELLYFISiH 60,00 13,2 
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DATE 
TIVZ 
START 

S31NCEll. 
No. TYPE 

DlEPTH
4 
. lr 

7,777--G 
Os IT IC!" CATCH(KO)

-TA1, PH!F DCMIF.ANTSPECIES 
ETH(O

'm HH 

03.05'1835 19 P, 51 25 17032 C160161 448,0 896,0 Trachurue trecae 
cotber Japonicuo 

870,00 
16,00 

97,0 
1,7 

' 03.05 2345 20 P7 270 20 17'20- 164005 s41,0 564,0 "rachurue trecae 22,40 3,9 
Trichiurun lepturue 
IYCCPHl CAE 
JELLYFISH 

60,? 
128,CL 
351,20 

10,6 
22,6 
62,2 

' ' 04.C5 0042 21 PT 216 e0 17020 016039 109,0 218,0 Brama brara 6,50 2,9 
.rachuruc trecae 
M1erluccluo polli 

23,20 
1,,80 

10,6 
6,3 

Scomber 3apcnicus 3,60 1,6 
Trichiurus lepturus 50,00 22,9 
fYCTCPHI1:ME 108,00 49,5 

' 04.05 0341, 22 PT 38 15 17011 016'21, .76,0 752,0 Eallstes cnprircus 
Cecuptcrus rhonchus 
Trac.uruc trocae 
Sccol t.r ,injr.1cur 

120,00 
10,80 

398,40 
34,80 

15,9 
1,4 

52,9 
4,6 

JFL.YF2i 180,00 23,9 

C4.05 11C0 23 PT 76 15 17:"C c 
0 
e4 ,5,,4l5HC 916,0 si ,60 .0 

Joo 98,2 

04.05 1245 2.1 F-T 35 5 o7'0 Trnurui trachurur 
J2" 2,L12I5 

.15 '0 
6CC,00 100,0 

' 04.05 1543 P' (8 K I 2 4 C , .256!K 30C,,00 100.0 

' 
C4- 1C47' 4 26 C? 23 2(. 01('7 (, ,cC.ruo tr-r.at 40C O Ft , 

1 r cri -ur 7,8C I , 
C',!,y r;,n,. dut !; 5,60 1,2 

7richiurur it [turu 26,00 5,6 

C4 .05) 203(. ;7 PT 3' 1 if I 276 ,('0' 70l( C Tr-uru; trcc,,o 
JL5M2"II 

2 CO ,o 
4000,00 100,1 

' C5.C5 5'J45 28 C? 55 25 1(4' Cl(4P 4C 6,0 ,'rau i; erncrsieIur 
C C 1 C AT. C I C I A 
J ELCLy' 

,30 

4,50 

5.,0 
t52,6 

75,0 

' 05.05 15 4 5  2FT 4 34 1552 41' 212,C 624,0 ecay teru. rhcnehur 144 ,00 23,0 
Frct~yd'.utru, ruritu. 
Triciiuru- l,;,turur, 
1:LLyF102 

3'2, (7 
-b,40 
96 ,0 

53,2 
6,1 

15,3 

C5.05 1654 30 FT 37 15 1 l57016042 132,0 264,0 Peruptorur rhonchur 25.40 9,6 
:7irdilr, llu raderenoi. 
Er1rau]i: tn'rrrvlfcc;u 

10,80 
22,00 

4,0 
8,3 

'rchydeutrv:i nurituo 
:'l;yra rmrt-PIhyrmen't 
JELIYF121 

41 60 
27,20 

120,00 

15 ,7 
10,3 
45,4 

' 05.05 1940 31 PT 47 22 15050 016044 101 1,0 6102,0 Pecaptc'ru." rhonchus 1705 80 27,9 
rn huru:; treca e 

Prnhyd,'uttrur nurltuo 
3333 ,6 ) 
960,60 

54,6 
15,7 

05.05 2240 32 IT 200 I 15151 016.55 -119,C 2, Trachurur trrne 62,00 26,0 
Pcr,toruro altat r, 
Trict, iurur ]eituru; 

4,00 
71,00 

1,6 
29,8 

rI'cTC Pill11 : 33,40 14,0 
Cri12 66,60 27,9 

' 
56.05 0124 33 PT >50 10 15 0 017C8' 247,0 778,0 Tr, ehurur 

"ynuirrnps 
trecen 
mcrolepls 

352,80 
286,65 

45,3 
36,0 

' 
,corler Jaonicu. 132,30 17,0 

C6.05 0340 34 1T >550 8 G1'517'23 114,0 226,0 Trlcihuruf luptorus 120,00 52,6 

Krill 108,00 47,3 

06.05 0635 5 ' 85C 1 I' 017'C2' -,C 6,0 Trlchiurus lepturus 6,00 100,0 

' C6.05 1135 TC.' 127 1CC I 41' I701 ,0 , 1 ; CATCf ,00 ,0 

' 
V6.05 1437 37 PT 13 1l0. (53417'r,,' 3,0 c,0 ntionia cqrrou ,00 '0 

Trachurur troce 
Trichiurur lePturmn 

I ,60 
3,60 

32,0 
72,0 
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PATE 
TIM. 
"TAR' 

!Tl" Ol;A 
!;. -YFF 

CE:i :i . C ! 8 G 
TT.- .T, 

( 'I 

C6.05 l545 "0. 1'7 !' I'S I~' . 17 15' -" , "' , :r. tirr .r :p .2 ,£ , 

-c5 1W *If:,0,06!57 , 

:*r;~~~~',,-:1 Ll'4 ;,0 , 

' C I(,,C 

C6.05 191O 7' PT 2, ' ,7 2 r 'C C r r 4141.2I, 0 F, t 

' ' :u ." 1, :, t ; , K , 

26.c2! 4 . IT lI. 1 11 0, C ' : , 
r05 0 

.5,' 
7,(, 

u Nr 4 , 2 .7 

' ' 
07.05 0015 41 PT 480 50 15,21 017 14 41 ,r: ii r.!.; C: ,C4 ,, 

.e c 7 
ir .u r , 
i::: A.F17 

14 C( 
CC 

17 ,0 
,7 

.r ci ius-f
*'fLYrw v 

I , r., ,2Pc
1t'v,20 

5,I
25,9 

' ' 
07.05 C6C5 42 PT 76 15 152O C16C 4 12C,C , ,C CF.... T... , . CC C 

in'(!tlrt: , /rt .. ,(,0 . 
r I r',. :,ur: : 4,40 I ,1 
:Ii."r,',' * flo:!!ur '',20 , 

,'::." 7::::125,51 5C, 

07.05 0725 43 PT 25 25 15,l01si °57 5520,5 10CC,,C. .:Iue 
Tr!':'' : 

,.'r 
n'r r.u, 

UP8 ,4C
7128,5g 

8 
3 

0 

'r i, ' :rw r: u: 0147,2C E1,4 
Fl rU',.' le"et! 12C,94 1, 

C7.05 1310 44 PT '10 e5 15004 017011, 40,0 K,5C riu hi, lo t, 2.00 2,5 
7r.c . ru: ! r, r, 11 60 14 
F:tit
7rih 

y?;Ir i. :!r:,
i ru' !,, 

t 1 . 
>:ur 

r .' 5,20
10,25. 

6,5
22, 

42,0 52,5 

' 
C7.05 1536 45 FT 29 I 14'59- 01700 25 o C0 :l - rr"I.: 3,20 5,4 

7r,:'|. 
cr 

i;. tu " 1 . 1i: 
ruc ru tr:r 

l .: I,. -

4,60 
5,20 

60 

'.2 
1G,4 

1,; 
r itu ru C.I tur 24,40 48,8 

J Y15.Y 0,40 '0,8 

' ' 
07.05 1750 46 PT 103 70 14055 017014 1900 -f C c7.ri r C:7 1 ,7, 1,4 

Trit, I ru trued ur: .-80 2,I 
I c .at 
l y .' 

Tr i 

ni:, !: : t " t 1'i . 
.zt rl t'rren!, 
,: ru CI tuzrn 

6,40 
1,30 

22,00 

22,1 
7,4 

57,8 
' 

07.05 2035 47 PT 100 20 14'51 017'22, 672,0 1264.0 1, ca. tru! rh,;., Luc 91,20 7,2 
* r .:L " t r, ,: 20960 16,5 
!;,rd~lj i., f,] ur i t:, 

I o.r t :1t,:" v.C]t %4r1y 
112,00 

21 ,30 
8,8 
1 ,6 

ErCC 800,00 63,2 

C8.05 0120 48 PT 110 55 14051 017'21 235,0 470,0 C:r!: cry>-,: 10,80 2,2 

7ri , tw .re,. IiS11,0 2,5 
r, Ch .' t r:fi urue 45,60 

240.00 
9,7 

52,5 
K:ri1!120,00 25,5 

' 00.05 1540 49 PT 20 20 14"2B' 017008 520,0 1040,0 L:,I!: .t,: q rl:?cu 43,0 4,2 
CC: rI:' ::rin:r :Chry: run 13,80 2,3 

.0.tr rii,.hu. 11,20 1,0 
J : iH.1 
':r:h ru '1.. 

30,40 
149,40 

2,9 
14,3 

1 rchy d, ,ru nu !rlu 146,20 14,0 
, : : 427,00 41,1 

' 
08.C 5 2040 5017 12c I 14'7 17-, 2 1, 'i r1,,: 26,80 70,5 

l' i.' " rv:, u:o 
i.', : ntwOrir t,r 

um r 

3,60
1 ,70

,60 

9,4
4,4
1,5 
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TIM STN GEAR DEPT'I(h:) POSITICI; CATCH (KG' WEIGT} (KG)
 
DATE START Nn. TYPE TT M03 -T = ATWPP,01- S--- -P
F 	 -T 

10.05 	1225 51 14T 6 69 14'27- (3t702S 4C8,7 LItC Tr cL.rutrecae 468,00 57,3 
Friacart),c rootic 11,70 1.4 
Elinepheluo aenotus 9,30 1,1 
Faj:eflus lellottlil 312,00 38,2 

10.05 	2048 52 PT -52C 5 13°50' C17'20' !C 32,C Criax ciyo-o ,60 I, 
l(YCT'iHI 1AE 25. 20 78,7 
Krill 	 6,20 19,3
 

' 
11.05 0100 3 P: 40 42 13'45, 01701] 144.0 2180.0Tiac.uruc tre ue 13,60 11,6
 
Lactylopterus %citane 6,00 2,0 
Pseudu; eneuiT rayersis 7,20 2,5
brachydeuterup miritua 14,40 5,0
 
Plctcrhynchu zediterraneus 32,40 11,2
 
Boope boclb 43.20 15,0

Pagelluu lelicttii 83,40 28,9
 
TI0.IGIPAE 49,00 16,6
 

' 
11.05 0550 54 PT 26 10 1 C17"3 815,0 4C,G 	 4,00 1,1C36 	 Pal ivt,, caprL. -Is 


1ca tL)tcru, rcn.,r0 34,08 10,0 
Trachu ruo trtu e 96,00 28,2 
Trchiuruo tr--an 6,40 I ,8 
Oardir:ello n.:rer,oc 123,20 36,2
P e ! ] lm,1e11t'.ii 52,16 15,3 

' 

13J04	 Ars-11.05 2154 55 PT 2£ fi 017"061 135.0 270.0 i " 	 3,60 1,3 

l10itJiO i'd 	 22,50,,i: 9,3 
Oardiu'lh, irita 49,50 18,3 
2ardi ntl I, 1 0i0er1 nt, 59,40 22,0 

12.5 006I .6 ' ~124,20 	 46,010 14 
12.0( PT 1 016058. 270.0 Saliuter ..	 16,20005 14 13eO[ 135,0 ),rq0icus 6,0 

Ar i; 11, 5,20 1,9 
, r d,roi

Pr;,rI.y u 0,ruo aurituc 59,40 22,0 
Sardi l e 162,00 60,0
 

' 
12.05 0506 57 IK 46 46 12'551 C17026 121,0 "63,0 Ial,4tI,aprircur 218,40 60,1
 
ri,( crotocs 6,30 1 7
 

Puctylepteru1 volitamr, 52,50 14,4
 
irlacrotur uiro atuc 6,00 1,6 

P,, 0 eli.ui cictti 144.25 12,1 

' 

12.05 1320 50 PT 14 12"42 55,0 1010,0 4lit, *i:c ,6,00 5,5
14 017005' -Ii; 

Carant cry: o 21 ,40 2,1 
A, >dr nu 155,00 15,3 
.ardinlb aurita 53,20 5,2 
Emy tr;aul r a v 4,,lq t,16,00 6 0 ,9 , u,, 

' ' 

12.0" 1552 59 YT 16 16 12"35 017°12 514,0 1028,0 C cor,: ov.Lr1uf ,hrysuru!; 215,0 20,9

Gahoilt:1s Jcu.dactylur 17,60 1,7 
iracry dot.: .ru auritu 457,60 44,5 
',O i).,a julolici 31,90 3,1 

dula 248,60 24,1 
' 


12.05 	1850 60 BT 34 34 12'35 017'26, 2496,0 4992,0 ,t. capriscuo 4463,18 89,4

Lev:,. ttru: rhccchun 444,20 8,8
 

' 

12.05 2314 4, i2 t3 17 12024 , 0.70 1085,0 3255, C 7'-el0,!u;r 231 60 99,2 

' ' 
13.05 	 0155 62 T 15 15 12028 017'15 142.0 F352.0Aldut;heudcl ti 24,00 2,8 
it1 II I!.icatr inus 25,50 2,9" 
.0101 olttll c a , t.tcrull 9,00 1,0 
lirciy ocut ru:;auritul. '120,00 84,5 

,17.05 	 C503 (3 1 12 '2 1.5 .17.005 236,0 472,6 AI bu3 vu 1,t.L 20,00 4,2 
Ar iul y 20,00 4,2
Ial is o 'apr),!:cu 15,60 7,3
 
Deoanpteru0 rhcnchtiv 8,00 1 ,6
 

P.o,cryhmuI.:rur uritoo 59,60 '8,9 
I'co,,ty :' 214.00 0,I 

' ' 

13,05 0709 64 P17 11 II 12030 017'00 203,0 406,0 	Arit: op 6,30 1,5 

Bnaliu t ca ,111i', cuo 14,70 3,6 
C),.croiccmIrur chryourut 45,50 11,2 
IlLha afric:ar.a 92,40 22,7 
Brat 2 )t:t)',ru ,rit,, 196,00 48,2 

' 14.r,5 0030 65 I"l 1G 80 12038 ' 017'36 0 ,0 	 NO CATCH ,00 ,0 

http:1e11t'.ii
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II e 

DATE 
TI4 
START 

STN GEAR 
No. TYPE 

LEPTH (M)
V=' MM 

PC2I2IC:I 
!7CrlLr-

CATCHi 1:) 
h rTV!,;CE!1A:TPECIS 

WEIGT. (VC)
TFTTR ---­ f 

' 14.05 1720 66 PT 29 IC 120 1' 017010 495.0 990,0 -l, c capriicur 37C ,9 
-cvric r.;x Iicrl r ;4.00 r .4 

Cllo,o :'corl rut, cl,ryru rm4 
r c) i n r.ct t.: 

1rcnni.yc,*,kItr'm, inurItu: 
:;ilyrl-chl1 .c!o t(,r.c 

, 2( 
12,6 I 

432,0 
14f, ,7( 

3 4 
, 

43.6 
1 E,; 

ctror.t, O ilfIa 341,2-C 24,3 
' 14.05 204e 67 FT 11 II 1"r2' 016057 C20,0 1402,C Ariu' '1 143,64 10,2 

1 n:kinn 'o, noah 
Gfh clde" 'j,,'ncdt lur 
l.rntw . r n i nl. rlu,:
Ii'n: dct it cM.!7 ntoc 

ot .o' tL Iunt 
I't. c:.. oln 

,7;. 2,0 
14,.6 1 0 

134,0( 9, 
35 ,03 16,0

15 .46 15,3 
1617,5 a 11 

d' .YF- 7'i72,91 119,4 
15.05 0020 68 PT 57 20 110. 017007, 116,0 23L,0 'n'nnrc"i mnicrule, i:- ,04 ,6 

cn '1:11, : -jrrj,",.j
F repr,,,ru !:1 

12,00 
168 0oo 

5,1 
.4 

'1ry:,: 1 ,40 5 ,3 
15.05 0300 69 IT 95 95 11°32 017 

0 
17 

' 
51,0 10,C 'cli "n-crcricolu:o ,00 ,0 

1Cc hIn nI ,nc In 31,110 I2,7 

In' x 1" 
,. 'i 

J! .L'' FA'F62',0) 

1 ,130 
6i ,20 

1,7 
316,6
(6,7 

15.05 0410 70 F 91 20 11I''' 01701­
' 

49 F,C , r , ' rita 00 , 0 
g:t=u 1 

n2i ,. 
urc r !:icc uv 

, 1,,i i tcruz 
fb0,00 

16,00 
bB,3 
1,6 

r , :en!5: 6 ,CG 9,6 

15.01 c656 71 FT 4", G , b406.36 100,2 

15.05 14.10 72 62 40 'l "0 1I , - ccu, 300,00 100,0 

15.05 "C3' 7 '? , 43 01r, ' n , IF- u: cu 799,"C 61,5 
c0,{:t , ru: v' t:,ri 239,50 17,6 

' ' '3 
32,40 

: ,2C 
',,4 

17,E 

15.05, 2260 71 p1 >50c I I60 2'I611413, , 0 < C'Acc C0 ,0 

16 .05 1430 7 121, 10' " ': cirifu 3c 0,00 9E3,6 
'' I '.,r o l:.lt.; 40,00 1,3 

16.05 1200 7C 1 r C 0GFM ,' cqricu 7500,00 100,0 

16.c 2 5 7'17177 '4. ,I c1,, Ilt0, r.orit:cu 13,00 o92, 
n djVr 

c ln 
I.cr'-lccri ur 
-6,.n r 

.70 
,30 

5,0 
2,1 

v I H I A 20 1,4 

17.05 0145 71, IT 30 30 I' 16'' 1( * . 3, r'icu, 510,00 97,9 

,1 ; t,-r,:vol' tuns 7,150 1,2 

18.05 1330 79 F12? 9 15 0'948 0 110' .1,(, 10., a Ca ritteun 199,80 100,4 

' 113.0.1705 1 3 1'2 32 3, C1,'a1 ' ' ,'.ap, t,":, riuncu 28,74 V3,5 
j..i r , i curu'Leer!i ctu" 172,40 5,6 

i'in f ci.n I i n-cc,r ddit ;'70,12 81,9 

19.05 0440 p11 112 40 40 0'(",c' 1' 1')' 100, G 43.,, , Injtc et ricu; 3960,00 80,0 
Ihntyolt,,r; volltono 501,00 11,1 

' 19-05 0715 12212 24 24 C9049 01'"'4' ,45,0 ', C,c lol ictoc cq . i rcuc 
Ict, udupd.neutIjrnynr, it ;6,40 
ltaraliriztijo0 i' 

'/2600 

50,60 

79,6 
2,6 
5,15 

OIcru c,crulees ti, tuc 93,40 10,1 
19.05 13 -3 F3 PT 19 '3 10"0'' 015111 190,0P136,0 Ibllct" cutrl.cncu!. 1911,90 52,3 

,livtotooe 
CnI,,x I 

uvnthtur 14,96 
16,90 

3,9 
4.4 

:'trdmo l1 n uritt, 130,00 4 , 2 

19.05 1630 84 PT 36 20 0 9 " 4 4 - 115045 
' 

,0 .0 110 CATCHl ,01 ,0 
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ii f 

Till STV GEAR 
DAT E 2 T AR T I;c. TY rE 

20.05 CC50 65 12 

DE.1 126 1-Ccl1 !: C11- CH U) 
. .9 ,',0 !'..-T 1C'; 7 F"IlIlA!;2 S rYCIES 

9C 9c C .'43 't '. 47, C (,,4 C 1 10rteo ca r rcuo 

WEIT11 ( 6G) 
VR I V 

684,60 98,6 

20.05 C5 86 F. 2- 20 C
r 
'
C 

0 2'. 4 , , 0-,- ctur c. 
! 
nr nfricaruc 

Foi ,neilr I Rucrnt-* 
r lr.,, rr
L r2iIue t t i f r 

.30 ,C 

.90 2,8 
25 ,00 78,15,40 h1, 

20.05 1235 87 12 091C I90"6"Cl. I , I i atlrrcuo 12000,00 100,0 

10.09 2056 F"E 

-C.09 2217 69 12 

A Z6 10 1 ­ e P(' 85., iij.7 , i l rrouo 
!'etylel, er l:. v l:taoc, 
1cr,,davy! juih ini 

26 A10014 .17 
' 

"'' ,2 '., ,lectt,.1 iexandrinur 

1224,00 72,2
46,80 2,7 

414,00 24,4 

91,0C 12,1 

.,rdine.llu aurlt 
YtIprltu]! rg,crw i- lu 

rr crUo trt, r 

449,40 59,9 
182,20 24,2 

24, C 0,2 

21. C 0215 52 FT 27 27 10 31 Cl. II 4C4, c .(:,E Acar l.ur , r(nr( v:,,, 
tI t t r:!;rur" 
'C' -. ru!- ri,Ci!

A,1et ,,"1,x,r..Ir:,,: 
1 2 3-, 1 

,40 ,C 
2 G4, '0C26,9 

4 ,60 6,0
23,40 2,6 
2) , 27, 

21.69 0305 91 }7 27 1 10u31 .1(.1 . 6.'ru e rircrni ,lou:1,. , 

21 .01 12(.C 92 17 13 4' 10047, (1,6'42 CCC C 4'2C2,2 ul i t,. ct riocu. 
fv(-j trur rho,(Ju t 
Lwtylo; torui vcli thr: 

3162,60 7,.5 
6 .40 14 .2 

I,0 4,H 

21.25 
1 2 r 'T 

2 .0. :'oC 74 

4 1 .C 0'054, CI44?.- r,0 jt.:t o j:vrou; 

F5 4.4' 1:"' t701 
' 

16 ,0, 'i.,- rt, x ryfv 
7ruchuru! trerau 
0r.vrnulF. ,,xr- o.,:o: 

r :,II6 

6.',,CC 1C0,0 

' .4- ,4 
Ic , C I., 

64,20U 1 0 
,00 5 ,0 

2.65 0105 09 1"2 u, 43 40 11001 
' 

217008 
, 

,COC C , Ptlic:t,r cirr co
l~otylo;trUr ,vill:.CIOa 5 P43 4 I1 1 7 0 '- 1y tl) t-r, vo 1 ! 'L m, 

" iott 1.1' <t:.'6,40 

14_5,,2 71.7
41h.620 ,7,[(C ,7 

0,9 

22.0 
, 

G0C2 96 PT 42 25 11°6 
' 

017007 
' 

6,0 16 ,0I IC(.tut clrihcuritr ,' , ncor,:: p *"z 
1,,rapt-ruo rhonc.u: 
'2nrdinirll, ma(!urer.o;!2 
;6yrn.n pincatorum 

2,'C 1 .2 , { 
7, 0 

31 I,(, 1,0 
79,6C 47,9 

22.05 052 5 97 r- 100 10 1144' 017016 
' 

, 11,0 044,0 Ourunx .ryic:;
::nrdine lI urita 
27:,rIi n]lI r,aderenir 
Ergruli:: encrasicoluo 

69,20 4,3
h8, 00 4,3 
61,0 5,0 

1'I6(.,00 06,1 

22.05 0840 98 L T 1 II1 11047 
' 

016058' 19,0 310,0 Albula vulp.e 
lHmicaranx Licolor 
Chloroscom1 ruv chrynurur 
11ioa aflcuitln, 
Trlchiurus lepturus 
JELLY 61I2 

4,00 1,2 
11 ,00 3,4 
77,00 24,2 
12,00 3,7 
35,00 11,0 

120,00 37.1 

22.05 1125 99 I, 13 13 11044- 016040 
' 

200,0 400,0 Ariuq vp 
Chloroncnoc.lzur ehryourun 
llihn rifr!anft 
Pcoudotollthun lonpatun 
JELLY6F! 2I 

11,20 2,8 
17,20 4,3 
40,80 10,2 

7,20 1,8 
300,00 75,0 

22.05 140 100 1T 11 11 12"00' 016050 
' 

800,o 1660,0 lliu:h, afric.rn 
',ntnnvmuc qulnqunriur 

l eudotolithon elongatuo 
I!:,udtholithu., q ,
JE.LY FI'1H 

150,40 9,4 
476,40 29,7 
1,15,60 10,9 
125,40 7,6 
476,60 2-9,7 

22.05 1822 101 PT 50 30 12 00' 017011 
' 

430,0 876,0 Cliloroacot,run chryiurun 
Alect Iv tlt,xwndri ruu 
Trnohlnotur vp 
7,lef, dorrali 
2iirdinellsn tradsirenoit 
Sphyruenu pisutorum 

183,60 20,9 
90,00 10,2 
24,30 2.7 
68,40 7,8 

297,00 33,9 
180,00 20,5 



II g 

TIME ST: GEAR DEPTI (M) LOulTI(;N CA(C( VC2 WEIG1! (I) 
LATE OTART N:o. TYPE IVTTD . TT !TT-F1,Tj -0[TT -=:7,'f .110162 1 

22.05 2128 102 ? 10 10GI(Ot OC ' cr', 5C0', - .	 147,00 2,9 
.n, u 14 rql. lttBuru 8C2 1.7 

"
 
117,C0 .,"4 

23.05 0210 103 PT 57 20 12I4'(''14 ' qT,0 194,0 1r, ,0 

01 4,1 
F.,. . . . . h 1') PO 70,0 

t , ,tcrur ,4 17,2 

' 
23.05 0455 104 PT 24 10 1202O O7°CO5 , 21<1,1 5o62,O Chi, . 

I1 . 
Yr, .. 

.cn,trur chryruru. 
,' l I n, 

t' uv tririu 

, O 
13 1 6,00 14,4

315 ,00 56,0 
I t uo 162,00 2L,8 

' 
23.05 0948 105 PT 8 8 12045 016'1,13 53,0 99,0 

C- i 
. , .li. olro 

h ry-urus 
. rit 

I,12 
3,5. 
6,17 

1,1 
3,5 
6,2 

.d ' -,, 54,7 
,. o, triter 28,98 29,2 

23.05 1250 106 PT 16 1 2°5.' 01659' 37,0 74,0 ('re . p uritt 
Ptr/ddrutls: 

2,60
2,00 

3,5
2,7 

'ritor 10,00 13,5 
.o co 81,0 

' 
23.05 2350 107 PT 17 1 13001 016"59' 44.0 88,0 Tr-,Irut. treca, 

I :: fricum, 
Sar-,it: Is, i udren! is 

, cadcty lu 
I. . t;(.,,2Uue : aurituro 

V,¢ 's u trItor 

1,00 
6,00 
4,00 
1,00 

,6.00 
14,20 

1,1 
6,8 
4,5 
1,1 

63,6 
16,1 

' ' 
24.05 0525 108 PT 68 15 1°20 C17c'24 4,C 8,0 Trncsruv: trecae 

n,.I Ii au r itn 
,20 
60 

2,5 
7,5 

Culi.t p p 1 ,I- 22,5 
SI ir lpcnicu 6,00 75,0 

24.05 1225 109 PT 33 33 13'40- 017'C8' 294,0 588,0 Pln 
ltv 

.,-s caprlocuv
siseru rhonchuS 

348,00
44,40 

59,1 
7,5 

c( oxandrinus 12,00 2,0 

Ib- i sol,t!rur vol itanr 19,20 3,2 
Selottli 117,60 2()0 

24.05 1648 110 PT 100 90 350. 017025- 14,0 28,0 Enosinulin encrt.sloolul11]1" ,' 
2,(0
25.01 

9,2 , 

' 
24.05 2246 111 PT 41 1 1355 (7016 47,0 40,0 	 Troe~trur trecue ,01 ,0 

1Ibrdir, It iuurita 9,46 23,6 
,aIi t, .uderentis 19,78 49,4 

1'c ,,io ; vri lt ttrlx 14 ,4 ers 	 5,76 

' ' 
25.05 	 1600 112 FT 34 34 13'59 017011 291,0 582,0 Pisllvte.s epriscuti 81,50 31,1 

lPeloites tuctutus 18,20 3,1 
1-po tfru:, rltooe, us 201 ,30 34,5 
LAPII PAE 13,20 2,2 

26.05 	 0350 113 PT 13 1 14°03' 017"02- 700,0 140(,0 rcesnl,tfruu rhonchus 14,64 1,0 
.iSrdintl- a uuri ta 117,20 8,3 
'lardinvIlt ruderensbo 1255,60 89,6 

, 
16.05 1025 114 PT 100 PO 14)2' 017'0 ' '0 ,0 	 M, CATCH ,00 ,0 

' 00 ,026.05 1320 115 PT 100 85 14(32' 017'4 ,0 ,0 	 NILCATCH 

26.05 1610 116 IT 01 101 14'23- - 9,0 33,0 	 'imbrinu canuriensis 3,52 10,6
0 17t 3 2 

001' AEIlI AE 	 I ,76 5.3 
i tt()l 18,65 56,5 

,nt'it coneoensir 4,57 13,8 
urldo torpedo 4,57 13,8 

' ' 
01.06 1906 117 L<T 59 59 4028 0170 60,0 120,0 	 A( .ct i; tlexandrlnus 5,80 4,8 

Chr mit -p 1,40 I,1 
Por.talhcys l1erotetI 6,80 5,6 
Epintphelur guza 13,60 11,3 
Pcptt boop 33,60 28,0 
Iut.llos ,0llotti 37,40 31 ,1 



II h 
106 

rATE STA67 
! 2.)'. 11211 

I;o. TYPE 
... .. (1: 

,=O079 
j'1.)l)7+2: 

, -i 
CA')I 

-,72N-
(; 

rTF71 1i 
W}:2I iGI 

1c.,;;F-F 

0.2.2.? 199Cj '!"It- (7 7':75. 79, ' 0 'r?c: eq c, C'j. ;rcz. .' 315 ' 

1, 7, 

C,3.26 COY 

t'.'6 '14' 

122'> 

? 12 7 

4 
31 

'4 

10 
L 

10 

(1 71) 
C9'47' 

09 "9 

C,:':, 

0140h58 

f0 
8 0, 

3,0 

7 ,,C 

, 

, ,.4~ 
Vov'. 

Cl !.,' c,+ 7i'; :!:iz' iA
",] : , f ir .,;t,. 

Iuru 

: 
15 4U 

" 

1, 

'.L 

l, 

;2)4. 1.3 7 '0 1 0 41' 41." 1 4 L,0 
,'i t! , 'l [ 

0 
40 

, 
1',I4' 

04.1;? 0300 1.34 1-7 7,1 29 29" 15' C'lr°C' 0.0C 20,. !a 
C) rIn( 

.t1,:Otti 
17r,r 

u:1 0.0 100 ,0 
,80 4,O 

04.06 

(."I 

04064 

1('14 

1322 

4140 

I!5 17 

126 'M 

,7 17' 

F11 I 

z9 1 

10 I 

'n'29' 

0 "(' 

"''' 

01,1041' 

9I402;5 

(14°CU' 

135,0 

,;50 

20O.0 

27;,. 

4(1),0, 

... t1t, i .,"68 

, *'0r'tL : .,.!'l '-; 

' tCI 
'u, 1!c 

1, 

4 ,10 
6,.09 

99 , 

c, 

1 
I,. 

I'r, 
,l 

0,4.6G 2230 

. 6 ("19 

12, P? 

129 17 

36 

-3 

1 090;.'2' 

090C ' 

G/436(' 

01409$ 

3,0 

107. 

fC 

1(1 ., 

i. t , r il 
11 t )arltt 

1 -, 1 A W,'A. 

,r1, ! r. i 
( 'to ry:, *" 

: Ittrm '', v ' .1 1 

;.O 
,(, O ' 
, 1i 1 , 

1,0 6 
.,70 I it 
0,50 1 5 

05.06 

C5.06 

1.9.06 

144, 

'9'? 

23,o 

1-0 7 . 

131 I' 

132 7 

. 

A,' 

3? 

11 

32 

15 

1)-010-0 4-.. 

l 0' 014°15' 

(.,)11,014"(CO 
' 

4:11 

;2i,1) 

61 .0 

14, 
, 

-, , ' ii ,U 

;] llI : -.IIl <,, I' 'U' 

. I l. atu:i[' 
:'!,l ,- : , ! , ' t T.: 

£ 't0. 7 

I ,{ , 2' 1 i 

I', UO. 
,(W 7( . 

6.06 0350 133 1T II I1 (9017 01 "37' 12,0 7. 

;i; of f 1' I. 6 ,,c40 ,1,(, I1( ,il 

; 

A}'l , 

I t' , , : U W 

r; -, I ; ,.. ',;,t , a, 

} t l'6 'rh j li 

t 

4' 

nl9 ;( 

I ,C', 

I , 

I I , 

)7.%)6 0035 I'. 
, 
17 19 1 01146 

' 
013'15' f, C) 112, , , .r , 

I. rio i . ..... ' 

I;,), " . dottd 

-'iia1 

(:ly ttt 3,4' 

. 

,O 
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II i 

f!TEAT F 7yT1,7 7 -, 

07.0( 2714 1-9 1T 


C .06 2343 140 FT 

( Cn0 40 1,11 17 

C'.' C62". 142( 

C".C( 230 145 K 

"C (0j 146 FT 

10.06 ,0 , 0 145 1-

100. 01"10 148 P 

>.5o 


7' 

'.1 
IC,-,' 

21 

2 9 

32 


32 

10.06 1255 149 PT 40 

16.C6 1840 150 PT 49 

YF 7777,I 7,'r,%7 .- 7AT7- . -17, 

T~~~~ I ITI7; II 

C F,' 

-r1.ah:: , , ,' . 

11' 1"t4 1] '14'i.' l :"
1 ro.1. 

,
40 C7748 ' 014'1.I' 1c,1 Ih,,( /1',rI, 1 ":0 

Hy I cly, 1,"1 1 
C, r t ,b:.- , .lL ,.'* 

CY<T I] ,',,( 

4'. .7'2'' , ; rC-A'7 ' 
,r:, 

:'lI.yr- , t .I, I ,,,, 
F'~ ~ t;' v} ]* tr 


' 
1 '' (. l lF [,t l , :-' ",j r!.; ht : 

, r,i r., ]i r:' 


'.1 7- ;.¢' 0 "'1' IC(", a;~ ;: v a rI;.i." 
14,-~~a T7i 

le,' 1 

L1 0i727,0,1"4' 120,,' 
r'!Hi 

4, 

CA!~ 

a']r u!:,1![ 

10 

321 

07',-3-'(12'4',' 

07027 
' 

012°"37 
' 

C7,1 

C2), .1 i 

u. !,,!:v 
.,. r:r,, ;:' t.,.r,,.: ,. 

yr- , ! ,'. 

t r . , u: ,,r i I, 

, ;r! , utt : 1 i 
' 

32 (,7'16'0 °12"7' 7 ,0 12",1(, 0 Cr,.r r,! 
A 

r 
r,,! rI .t. 

n-K ,. 

15 07010 
' 

012"14' Cr-,1 

,'1 1r i ru: 

I r, v rro- ir u: 
r,I:rt-4 

Ai( ;:,7 a, x- ,,d yur 

' , , 1,r 

rI r,,r.(rt:i t r I r 

49 07°01 011 57 
' 

191,0 2 , hlor,-

I 

Ir,'-,'-

o rur, o. 

frr a ' .,, , 

1, r1:, nu rI to -

.ry.r, . 

rI,, l , d
 

" I
 

4 4,1
 

4 1 , . 1 ,
1 

'14' 1fF 
,P 1;.,2 

7, 2 
?,
 

4. , 

, 
10,7 

C ,
 
!4F'i 1,7,
 

.4I,, 10,3, 

f -,4 7,' 
"4,2 

,0
 
'4 1
 

4 1 

f '' 

,l /
 

L' ',
0L 

,02 .,
" 'C
 ,,f'n , 

4C I , 

4 0 1, 

.. 1 , 
fo .- ' '.
 

1 fl(- I10P,1-


7 ,C ,24 

42, 42.1-

II 19 ,1 

'.I .0"1, ,1, 

1'77,( 1,W 
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II j 

DATE 
TIl STN GEAR 
START No. TYPE 

DEPTH (4) 
TM.'iT]T" 

P T171 C; 
.7791 

CATCHI (R0) 
-F:' LOCMYINANT SPECIES 

WEIGTH 
-MRHH 

(KG, 

11.06 0205 

11.06 0540 

151 PT 

152 PT 

64 

59 

20 C6c47' 01>7' 

046¢1 
' 

C'I274 
' 

C7,0159,0 

, C 

Sardine'la maderer.5ss 
LutJanus goreenrin 
FPS} LARV J; 

Hemicara. I0icclcr 

124,50 
27,60 
6,00 

,00 

78,3 
17,3 
3,7 

,C 

Tardire!]a raderersis 
Srcrlerczorue tr~tor 
JELLY :28 

6,20 
1,70 

120,00 

6,1 
1,2 

89,5 

11.06 0735 153 B7 36 76 CJ79 011 19' 754,Q 7C8,C Caranx crysoc 
Chlorcscovrrus clrycurus 
Selere deralis 
Ilisha africarn 
iiphyraena pipcatorur 

20,80 
176,80 
39,00 

254,60 
117 ,80 

2,9 
24,9 
5,5 
35,9 
16,2 

11.06 2133 154 BT 30 30 C60 
0 

7' 010'31 
' 

14,0 28,0 Patrachcides liberienals 
ChIcroacombrun chrysuruc 
Cyncglopur canriers:.c 
Cyncpcnticup fercx 
bructydeuterur auritus 
Pseudotol i thuso scgee leraio 

terCOclr, feli 

,40 1,4 
2,00 7,1 
1,20 4,2 
I ,20 4,2 
7,2 25,7 
4,C 17,1 
6.O 21 ,4 

12.06 0255 155 PT 83 20 05046 
' 

010025 5,0 10,0 1,r icmi cnd1 

l lcc 1:,!( 1 
F-lH lI,% AF 

1, 
8,60 

,20 
40 

86,0 

2,0 
4,0 

12.06 0525 156 PT 48 25 0505 
' 

01o015' 210,0 ',0,0 Coronx ;cene gallukl 
Zel.en, d, rralis 
:I n, afric as 
:ardirf; ll unid,r, r.pi 
,6'.LYF6: ! 

7,20 
21,60 
7,20 

46,80 
296,4C 

1,7 
5,1 
1,7 

11,1 
70,5 

12.06 1440 157 1T 83 35 U'23' C09055 10,0 20,0 ,'?LLY62ii 20,00 100,0 

12.06 1725 158 PT 70 70 C 21 ' 009O50' I'1,0 42,( ,ri--. londi 

t, ript eruv puixctitu2 
Friacanthu: arn(;,ltu:!
Aux i thuour1 
PoiF oC~ro 

115,20 77,6 
12, , 
7,00 1,0 

7 , 2,1 
C,0024 ,5 

11.06 07C5 159 PT 69 10 c5C02, 009°25' 205,0 7 1,0 Caranx cryHG:0 
:.nrd!nella ,ur tit, 
Enoraui (cnciccluo 

5 
7,05 

'2,9; 

4 
1,9 

95,1 

13.06 0825 160 PT 74 74 C445 
' 

C09009 
' 

224,C 446.0 Ario ma 1rndi 
I e , t, mu Iun tatuvI 
:'frdi-l 'a nuritn 
Tria mthu- urenitus 

F,4 1,8 
1 .4 6 -6.2 

0 0 44,6 
It 7,-' ,7 

3.06 1303 161 L7 161 161 r'42f8' 09,13' 15i4,0 708,0 Aricmra tondl 
AntjIgi,;i, caprc-,, 
Zenos i; ccnchlfer 
* quat i na ocU Iti, 

75,20 
2C-7,60 

H,00 
12,40 

7,7 
(,7,4 

2,5 
4,0 

14.06 11 O 162 5 F!4 4.1 ,4r 4' 7:' ,0 ,0 NC CAT(1 ,00 ,0 

14.06 (13 16 P7 6 r r,.I' r" ' ,0 ,0 1.0 CATC; ,00 ,0 

14.0 1410 164 6T R1I 7.1 (4 7'4' 09,1 F'61 ,0 Fri cunthuq ure ,tus 
llei colenuf dactyloptorur 
fAntex xn#oluno s 
entx ccnpogonv i 

-,97 
4,88 

103,17 
16.50 

3.7 
3,0 

64,0 
10,2 

14 .C6 2246 165 P7 71 r5h(:4IO'24' :j, 32,0 Ariommu Odi 
tecaptcerus punctntus 

.xrdlrclelti aurita 
Eactylopteruti volitims 

25,75 
,81 

1 78 
.48 

80,4 
2,5 
5,5 
1,5 

15.6 022 166 17 71 70 (4"26 
' 

-.1' 12 0240,0 Ariocza aondi 
Lecarturus punctntur 
Surdinella nuritta 

166,60 
21,00 
48,30 

69,4 
8,7 

20,1 

15.06 1310 167 I'T 71 7c 04"11 C01025 f65,. 246.0 lainte.o caurioouof 245,98 99,9 

15.06 1607 16P rT 4F 4F1 7425' 00,015. 7,0 14,0 O,ne duroal 1 

S.rdinf l]'madernoLl 
Ernpruulio 'ncranlcoluo 
Dentex tn#:,'lnoln 
Prachyd.outerun nuritus 
Trichiurus lepturuc 

3,00 
.60 
.30 

1,20 
4,00 
2,00 

21,4 
4,2 
2,1 
8,5 
28,5 
14,2 
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II k 

TIMY FTII G Al) r'i?}i CATCII IY 	 WE16,Ii (ELGCAR 11',ITION, M 
DATF START lb. TYPE 1C7nFTr 772TT i79'ir 'T77 ItM1I;Mb21ECIESh~ 'Tf 

15.06 2020 IQ,9 P7 o 20 C,' '4' '' 1' 41,1 r,ri.e. dcr'it, : 2L4.4Cu'. " 
I, ff rcaa 4r, I 

11 rd;,, O , ir : 4() . 

!'Il).y 1, . .:;n1 r'. ' 60 

16.06 0,1 170 PT 200 44' 4,," ' KI ' . 1 I 2.0 	 [I vtI1 ; ',r5 7L 1 .4 

,1iLyrrf.rf |.:.t, rut'',2 , 

.>uirid,I 1-i 4, ,I r;,: :'i:" 

' 
.06 1400 171 IT 20 C. (GI' 44t1,0 i.',o n 	 ­4.7	 0 f., 

16.06 222 172 1T 41C I"1 '004' 1,4'41,4I .1' 4.0 lC i:4 	 .1 , 
;,,rd:I,.!ilu I: r ,'h:I: , 2 , 

I 7IfA':1.-	 ".,4
 

17.06 0212 17.3 IT 49 2(0 1(9 ' ':4' ,' 72'2.0 '(0,1' 	 FI- ,,I1-., , r:::'uf 12,?' ',: 

i'. I :F , 1,, r| 414f. 

18.06 1737 174 PT 14 I' :',C4' C03"17' ,1.,o,O 0 (,qllus,4,C 11 ,l 	 .4,I-, 

!9.06 0102 175 IT 3, I 01 09' 03'19< 29,0 r ,0 	 ,l : ',' i l 'ru:'Lryluru'ir, 
.1I' P 1 r [, If,Dir h ri ltn 

I yr"et I 1 itf't 

19.06 	 7355 176 PT 78 20 C4 12' 003'C7' 26.' l., Arlicr' tondi . C . 
1' * ti :; ' I I 1 . " ; , , 

19.06 	 C73' 177 P (9 6 " 2' 16 0 ,, I,' c,Vri 
Fir i I,.11 1 nc,,L f1 , i 

l19.41 1!25 17P T 20 W 178,' C',, ,9.f (4.19' ('219 5 Fl,0t ri: cuf; 

1q.c0 17C20 '179 V7 ,' 41 r 4 r' :' 24 VC CI , , 

If!.C0 24,? I'' IT 27 10 04 ,' .(' 54' 2' J . 1{ tiL a ,I,r':r'ir ",r 
C)l; c tru:: ,iLryi:..r 2 5
e 	 ,,(


• '1'r', 'dr'. try,;:2(",, 

I i h fri m.! 	 'I I , 

20.C6 1000 I1_ tT 56 15 C4'31 001 43' 20(,.0 20C, 0 NI irt,: I ,'iou ,' Or),o, o 

20.(,6 1350 '93 PT 18 1 E 4'54 (10I40' 13,0 26.C Chlir cur.tr :lchryfl:rur fl,0 , 
-.el -, dorral i,: 	 80 

.r c I.i r ' adlt'|If O1 ri-i'.:' 

h' h ii:;r'atorom 	 .; ,­n 	 ',: 


' 
2r,.061743 914 P:T 40 40 ri4'44- 1,130 o ) , l;,0 |-i i:1,: lri,rnf,'r.ri:; to ,oO 2,;51o0 	 ',
 

20.06 	 19-0 19 I'T 47 W I 04rd 9 r4to, 0 . ' , i . , :0't, f:if i'iri ffI 147,71C ' ,. 

It'i:fii tfi!u f.fr:Ctnl.fU,2 I ,t0 I ,? 

21 	.06 03:"] 196 I" 27 1 f,.., - r,01'.' 2f),; 4. '.'r',, ,1 
C ll(r-c.,o' ,ru:; ,1r':n.ru, ,C r , 
I.'F tir-uf 1ifuntatur, 

, - to-r' r :;ri,I ir' 	 C(0 1t, 
rIin,,t I rImrli.r n,,i5 9 0 

21 .0( 0152 197 PT 4l5-'5 'l(, . , r,1:?,',' fl, prif:i'r7f' 43 o 001 
1 

;"7,1, ,'7 	 17(,, 21,1 
v u 	 1th 1(
I€ra Im .t ,Ell 5. 1lie~j ir,, uurilt 10 24,1lol ri4 

.'rfrfl,,U,' 1 tfoi',U ,,1 
I I jrl:u ! I y , 
I '1ff |lli I f' 1, rI 	 ,. , 

http:1r':n.ru
http:1iLyrrf.rf


iT 

2L06 1627 IUB ~,~k32.' 32k 0 P 0'3 105.0 210.0 

,P r. .< 

4-'LaEQcephulu 

2.6l450 ' 9 BT 44 44 05'10' 000025% 12,0 2, 


S 02 .202192 'T 20 5 050-0 . 47,0
000012, 131,0 

.> :, :. - ., . :-e~. :7-' :" , ' . . , .. -. . 

EAS'f 
22.06 2300 193 PT 52 20 05'28 000002, 81,0 162.0 


23LO6 0110 194 PT 2411 10 05037 00006' 47.0 94,0 


"-306 0310 195 PT 68 30 05'34- 000'131 65,0 105,0 


23-06 1720 196 IT 13 13 05'46, 000057- 5,0 10,0 


wr~rSphyrsena 

24.06 0025 197 PT 100 20 04543' 000'13' 116,0 232,0 


24.06 0720 198 PT 50 30 05020- 000'15' 164,0 306,0 


24.06 1555 199 PT 58 20 0448 000'48' 3C06.0 612,0 


24.06 1928 200 PT 37 20 04047' 000059' ,5000,0 10000,0 


A-: 

«4 -' 

IA"­

.- . ....... ," . ~k -]!7i7;i,
Balist" canp~ioiu 23CC
 
-Ce'ar
Co runi onoplthu 

ecapteruepntatui 
8 0  


- 4' 0 >4 


Inevtatu2 1P7 c: 

aIt~cp~oa2,4126
 

Decapterus purictatua 28 2 0
 
tlrelarrdinella aunr ta - , .9 95•-6,.9,00 6,6f517-'
ruienoplithaluu ,00 

Selene dornalls o ,40 1100
 
Cardinella ourita 7:60 ~5 6
 

.rachydeuterus nurttu , 60 00 "4-4:4
 
FISH LARVAE , 24:00 t 7 7,
 

Ariomma bondi 6,90 4
 
.8allatestcaprIacus 57,90 35'7'~
 
Deapterua punctatun 6,0 4 :'0" 
Sardinella aurita 90.00~ 555,
 

Vecaterus punctatues 13,20 14 0Selar orumenophthalmuu 17,40 18,5'
 
.Sardinella madeeenoas 19,20 20,4
 
Engraulis enoratticolue 8,40 8,9

iBrachydeuterus auritus 21,00 22 37
 
Sphyraena piecatoru 10,80 . '
11 4 


Bulrstea caprtscuB 103,27 98 3
3

Srpia oficnall ohiorr:dda 2,02 Fl9I
 

Sardinella - 1,60-aderonals 16,0
 
.Scomberogiorus tritor 3,00 30,07-

Scomberopiorus tritor ,20 2.
 

piecatoruir 5,20 52,0' > 

-Ariomma bondi 41.20-- 17,7 
Ilaliates .caprisco 180,00' 77,5
Selene darmalls 4,40 15
 
Epigonuo telescopus 3.20 13~~
 

Ballatee caprcus 306,3C 100,0~
 

Daliatou caprieUa 612,00 100,0'-


Ballutee oiprilsui 10000,00 100,0
 

. I .: , ':7 

7 ';) L7: 
"I .,n7/--. :;7:" 



! IIn 

II m 

TIME STN GEAR DEPTH (M) HOS:TxI CATCH (IEG) WEIGTH (VG)
DATE START No. TPE TUTT0UKGEAM TTT-OT E'i" DOMINANT SPECIES -­

06.09 1820 268 PT 40 13 10004' 015056 
' 

228,0 912,0 Ealiotes capricus 910,80 99,8 

09.09 0533 269 PT 55 25 10003 
' 
016'30' 2300,0 9844,0 Pliotes capriocus

Dactylopterue volitana 
8416,62
1427,38 

85,5
14,5 

09 0910 270 BT 36 36 I0018 016'09 
' 

460,0 1380,0 Palisten capricus 
,elene dorsal, 
I'agelluebellottli 
etaruncaeruleoetlctus 

834,00 
298,50 
99,60 
35,70 

60.4 
21,6 
7,2 
2,5 

09.09 1125 271 PT 43 I 10023 
' 

016'00- ,0 ,o I:1LCELLANEO'S ,00 ,0 

09.09 1420 272 ST 30 30 10'-5' 016013 
' 

400.0 1200,0 Uuliztes capriocuo 
Selene dornallo 
Sphyraena piscatoru. 

763,20 
398,40 
38,40 

63,6 
33,2 
3,2 

09.09 1835 273 Dr 55 55 I0'28' 001063 
' 

400,0 1200,0 Vallsten capriscus 
Vactylopterus volitano 

325,20 
874,80 

27,1 
72,9 

09.09 2123 274 FT 62 20 IC 
0 
33- 016039 

' 
168,0 672,0 Vactylopterue volitans 

Palistes capriacuo 
210,00 
453,60 

31,2 
67,5 

10.09 0900 275 82 44 44 11003 
' 
017°00' 3000,0 6000.0 Dactylopteruo volltans 

Balisteu capriscus 
Sepla sp 

5334,00 
562,00 
104,60 

88,9 
9,3 
1,7 

10.09 1105 276 PT 45 25 11007 
' 

017002, 10,0 24,0 Baliotes capriscus 
Dacty'opterus volitoro 

20,40 
3,36 

85,0 
14,0 

13.09 2220 277 PT 64 13 13'22 
' 

017024
, 

32,0 76,0 alisteu capriscur 
Caranx cryoos 
Arirmma bondi 
Lacty cpterun volitane 

64,80 
1,80 
3,36 
6,00 

85,2 
2,3 
4,4 
7,8 

14.09 0625 278 PT 131 22 1201, 017u19 
' 

2000,0 12000,0 Engraullo encrusicolue 12000,00 100,0 

14.09 1015 279 FT 18 18 110.14 
' 

017005 
' 

126,0 252,0 Trichiurus lepturus 
Brachydeutorue auritua 
Cararx crysoo 
Pteroocion teli 
MISCE.IANEO', 

110,00 
22,00 
7,00 
5,00 

92,60 

43,6 
8,7 
2,7 
1,9 

36,7 

14.09 1740 280 PT 35 10 11045 
' 

017007 
' 

19,0 76,0 Snrdinella aurita 
Sardinella maderonois 
Oclen, dorsalis 
Caranx oenegallus 

40,00 
32,40 
1,20 
3,20 

52,6 
42,6 
1,5 
4,2 

14.09 1923 281 ST It 11 11045 
' 
016059- 1311,0 2621,0 Pseadotollthus typun 

MODULIDAE 
Ariuv heudeloti 
Pentanemuc quinquarius 
: 1 I F P s 
Pteroacion peli 

498,00 
60,00 

197,80 
137,60 
730,00 
903,00 

19,0 
2,2 
7,5 
5,2 

27,8 
34,4 

15.09 0200 282 PT 21 8 12'00 
' 

017009 
' 

210,0 630,0 Pomatonuo naltatrix 
Chloroocombrus chrynuruD 
STROMATEIDAE 
Alectis alexandrinuo 
Sardinella maderensto 

29,70 
414,00 
17,40 
51,90 
67,20 

4,7 
65,7 
2,7 
8,2 
10,6 

15.09 1115 283 BT 20 20 12022 
' 
017001 

' 
199,0 398,0 Hemicaranx bicolor 

Caranx senegallue
.phyraena piscatorum 

26,60 
15,40
42,00 

6,6 
3,8 
10,5 

Erichydeuterun aurituo 
Ilisha afrlcana 

49,00 
98,00 

12,3 
24,6 

15.09 1240 284 PT 23 3 . 12020- 017002 
' 

44,0 88,0 Carcharinun sp 
Caranx cryuoa 
Scomberomoruo tritor 
CARANGIDAE 
Caranx ceneeallus 

20,60 
24,00 
15,40 
1,80 

10,60 

23,4 
27,2 
17,5 
2,0 

12,0 

15.09 1440 285 PT 20 I 12020 
' 
016°57- 37,0 74,0 Sardinelln madeenols 

Caranx ueregallus 
2,60 
9,60 

3,5 
12,9 

Truchinotu 
Carcharinuc 

M1,Xilovuc 
rip 

,80 
60,00 

1,0 
81,0 

15.09 1835 286 LIT 12 12 12017- 016055 
' 

802.0 1604,0 Poeudotolithup typus 
Braclydeutrut uritus 
Pternscion pe]i 
MISCELLANIEO MS 
Arin heudelotl 

356,40 
114,00 
228,00 
114,00 
360,00 

22,2 
7,1 
14,2 
7,1 

22,4 
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II n 

PATE 
TIrE 

.SAR.T No. 
0 
TY90r 

T71 
.g-T.'fq 

F017.3.3 F-I,,1ION
i..LI: 

C C ( FG)
-I71ITNAT- .T SECI"T 

WEIGT11 (KG) 

15.09 2050 2137 F7 20 7 12' 15' $17> ' , 1,07 412, Crcfurinus sr, 
Corcn.urinuc ar 

Ctlorovccl rus c.ryvuruL. 
,rdliolla mudercrhsiv 

180,00 
120,00 
35,20 
54,00 

43,6 
29,1 

8.5 
13,1 

15.09 27C5 28e PT 12 12"727 
' C17C3 ' 6,0 II , colercrorul! trltor

Citritnx i]lt 
zPtrdol~elo rt renai,

.r(t<I n tuo. 0001: Ilorur: 
Trv(t.lrxt2 r x 1.I-c! 1!' 
Iliol. ',1'rafr:,r 
.jjyr'o I :'itt rumt 

.60 5,4

.!~tbf40 3, 
1,20 10,9

,20 1,8 
4,60 41,8 
,50 13,6 

2,60 23,6 

( .09 0755 219 7? 16 464C 12645' 017'3-' 156,0 712,( 2ardlnelhaurit i 
[.'l- to-our r..o.C ri,,ll i. :t,. tUt.!'o 
1otoylo't ri: v1litoti 

10,60 
4,40

2E-5,60 
4,20 

3,3 
1,4

91,5 
1,3 

Al1.6, 1745 290 PT I1 12046' 17( 6,7"( 6 ,0 CA1 ,00 ,0 

16.09 1711 21I IT 17 4 1-'5' 01'-LC7 ,0 c 'rdir ,-lm doren" i .40 .0 

81 .09 19Cc 292 F7 12 12 1!'CC' -16'7' C26,C207'2,2 b!lcideo decdactylus 
0, ttcr l,i.Oltatrix 

!.n,,!a!yf r.jo'ri
TrtoLyduturuo nurituo 

540,00 
21 ,60 
43,70

!389,60 

26,3 
1,0 
2,1

67,7 

11 .0.9 2135 292 1? i 9 17'C2 
' 

17'C7' 2'9,42C,0 1rfchyouteru uuritus 
.009 teru rlhcichuto 
oirur.x cryr,

!'ordire!ltI :dere ilI 

230,40 
10,08 
18,72

169.92 

53,7 
2,3
4,3

39,6 

17.C9 0129 294 FT '1 2I C1' I", , 9 CATCE ,00 ,0 

17.C9 C71C 295.F7 0a 70 1701312 26 2. ,0 alstes c,t9r.o,cus 182,40 99,1 

17.09 1145 296 7 24 4 13c14 
' 

rl7 6 
' 

7,0 ,0 PCalittev ,'rripcut: 6,40 106,6 

17.09 17110297 r 24 21 i .'707 -, I0o,0 , u'telu ,Vllcttil 
I.'!.,duleroo fRyeR s ',a 
l 3 cal rr cuil 

r rt-ulvx: ' c;to, 
F;I1n; Iluo ro!,r 
,cwtl.; rut r.nrcvl ac 

21,71 
18,64 
26,64 
58,60 
71,26 
58,60 

6,2 
5,4 
7,7 

17,1 
20,8 
17,1 

17.09 1615 29b I2 19 4 13015 
' 

017°04 
' 

12,0 13, Ocombvroorus tritor
CIvranx .- nepall.uo
StnrdlnerlD1 turt,,
!:.rrdlr,,llq, riderensil 

2,16
4,80

13,68 
8,40 

7,7
17,1
48,8 
30,0 

I7.C9 1815 299 17 IF, IP 13'19' 017 -
' 

15I.4,0 69;,' llodi u n9e0Clov 
1:1,irlej. lu!: 0011u0 
lolivtvvo privour, 
Ilyoeo; lobebovl8'ntuc 

4,20 
4,20 

109,20 
28,00 

1,1
1,1 

29,6 
7,6 

18.09 (045 300 17 64 '0 1300 017'01 ' 1500,0 9000,0 Itllste. crprincu. 
[tctylopterur voll tari 
Ariur hitudelotl 
.,omer Japoni eo 

7548,00 
736 ,20 
470,40 
245 40 

R3,8 
6,1 
5,2 
2,' 

18.0" 0830 701 1' 28 10 13'45 
' 

017"05' 0 N(, CATCH ,00 ,. 

I1.09 1635 302 17 0 I r)3"48'017'06 
' 

9,0 13,0 Vard ll t 
.. trdinl,11 , 

.adt,ren 
urlta 

-,I.1 10,80 
2,10 

83,0 
16,1 

11.09 2C4 707 1 1( 1 I , ,' ,I(-I07'111G 72,( Iohscy, ' , vioi auri uo 
::ird irlii r r,, i 

PF],]1Io c -1 l0!It 
..tlvileo'l,:c,,, 'tlylot 
Fucirkot totro mela u' ioro 
,rIo.: I,ud,lot I 

e" 

91 ,0()
P5,20 
42,00 
46,20 
44.80 
56,00 

24,' 
6,7 

11,2 
12,4 
12,0 
15,0 

18.09 2225 304 PT 16 3 130513 
' 017'02 ' 240,0 4P0,0 :hrdI r oitlt derent1 

rd1:,t II o.,ur! ,i 
Irt o:hy du t1(ru: tur'i tu: 
'rcat,,cru 

• 
I'hlzet'li:o 

251.,60 52,4 
9,40 1,9 

107,20 22,3 
6C 60 12' 

19.09 0805 305 FT 11 11 14 10 
' 

017002, 522,0 1044,0 EpIn.ho utt nnut 
Z nrdlnoli aturit 
,,ordlnell. cjd re lr,iv 

r0p11 1, I 
it tiL;., cprln cut 

It.;a'toruv rhonchur 

32,40 
140.40 
82,80 
39,60 

190 ,130 
511 ,20 

7,1 
13,4 

7,9 
3,7 

18,2 
48,9 
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II o 

TIME SIN GEA 0I'TE0!:1 1 1(01 ; CAT (11 C() WEIGTl (V ) 
rATE ltAhiT i;o. TYFF = '3,. '!3TETITlT - - ,1 1AITL1 ]2, CIl-­

' 
19.09 030 3CC 6T 2PT 1.1(C 017 0"0 IC *,0c) ,0 r:!ri Ja m~dercn:'i,

1,adit!1:, ours 
23,110 0 
17:, 

10,9
82,6 

C:Ir : r y .c r1y L4 6C' 

19.09 1 205 -07 23 2 14'(1 ' 017' GIi' 7L7 .0 1194.0 
Is!', 

-,q. j0 
s: ', 1 i 

CPt 
118,1( 

4'3.b 
7,4 

' . -'i,, , Isu 1'4 40 1-,4 

14.'1-, IP 1r1, 7, !uI-- C; 0,4 

.0 ; 1400 "('U1-7 10 1I 1-'d' ( ' 1-, 1 1:- ' 4' 4 

19.C9 1730 309 F7' I9 19 14 
0 
18' 01707 

' 
120,0 240,C (1 ,

h r',,]t+ ;- ru:;cryiuru:'r~v '?.n ,- (-,1',( .t,1I5 
0,1Q'5 0 [ 

*', ,.55 t,- "s'llrI -sII:":'.,,Jit,,.,(-, 2 O , 11,(,,,mm~0 4 

20.09 0755 310 1'7 32 32 14-54 
, 

017018 
' 

3,0 9,0 snrdiric li, r'I+r-i no I , 1 
c 

rW,6 
ECII'55''l, 3 3,3 

' 
20.09 1110 311 7 90 90 4c3I-' 017no 735,0 14";,0 jorlsi In'':o' 1114,C '75,8 

,r-d Ir, Ia ; I ta 
It -ti-ts-rur rhonchurss
tb1 I vttI 

33,60 
103,60
155,6 , 

2,2 
7,0

I0.0 

' 
20C.0 2C10 712 PT 11 115 14'3' 01'1024 210,0 004,C Iel'5 5r0xL 'norl, I 

?It''L1AE 
427 615 134,8
135,92, 2.7 

11 11, r1r
O' . 'S+rt,I 

515ar, 5' 
r. :'c Igors 

'!,,14
" 1 ,68-

5,5
6,2 

21 .09 0220 313 II 80 o s ID 1011- 017 02' 3,0 12,0 of. 5r1ru-0 l II,hI i:i 1,0C 8,3 
Caras ry!,,! 60 0,0 

r1 w-s's?:15u r,I'vi~tuS , IA0 6,6 
r'ic-

T7r(I 
I 

'ru 
' 

, 1turuO 
, o00 0,0 

1,2c 10,0 
Aux!' t. r I , 13,3 

' ' 
21.09 0730 314 FT 25 25 15 30 016049 368,0 73(,,0 

,:,I, ,, Id, 
oc,,i':sss:05snuur 

1:1 
119,00 

16 ,80 
16,1 
2,2 

: r i r1, 1,,1 :t t:"v 142,00 19,2 

I ra,',,I:, mi it y~b~tt 
' ,20 5,8

2 2 00 n2, 

21.09 1100 3I
1r 2 2" 22P 1I 40' (11,43. 2 C,0 ''',C 1.,.Or 

I:,Ir! I 
'I 
l,+a, tu: 

51,30 
179,44 

14,4 
49,4 

0"1 
i Ia r,fINa 

.5.,31 
b ,37 

2,,0
2,3 

21.09 1430 316 P6 95 5 1548' 016056 30.00,0 12C00,0 I, ,;','ru50 rhunchtwl 9848,00 82,0 
1,1,1x tIOp ol000 i.' 1530,80 12,7 
Ol o(:10 579,20 4,8 

22.09 0200 317 PT 2, 25 1625' 016036- 128,0 510,0 lrochiydouterul; 
I:]AIII AE 

urltus 216 40 
75,60 

42,4 
14,8 

taliiit 
TOI l 6r.I:[ 

carriscut; 
1, 

1 ,20 
14,40 

2,1 
2,8 

1'st-I.dsut n u prayenvin 
o- to~rf!us:melanopterus 

51,20 
61 ,20 

10,0 
12,0 

' 
22.09 0535 318 PT 56 20 1I039- 010°41 - .;, 30.0,5 Trssichururtrecae 248,20 82,7 

lrdvoi+, aurito 
I,01.1J31;I I I;A10,40 

38,80 12,9
3.4 

'5 00 319 PT 20 20 16 ,14' 011"'1' f1 00 !1.,,, '-s t,-:: c515riccur 275,52 17,6 
si 'mssot t1e lott ii 

:1.. - I':'5rl' sh rylruss-
21-s1,t aI]:xssr'lvr t, 
F -s.'5yhl'I , Iru au1r I tlr 

2I 48 
3 60 

101 ,2'8 
5 '96 

16,5 
25 ,2 

6.4 
16 

22.09 1110 320 1- 90 90 1( '54. 01(39- 47,71 144.0, Trs uru:: trecae 
h1.-t' 0l.xmacrophtihn]m,: 
1505l :: boollo 

544,20 
261.20 

20,00 

57,6 
28,3 

2,1 
. rl ,0 , 1 0r1do 21 80 2,3 

' ' 
211.09l2315 121 PT 1M0 2r 17"'0 016°2:) 1G20,o 4(,I(), T7rw hijrunItr-,ea 4G80,00 100.0 



114 

II p 

DATE 
TIME SIN GEAl 
START No. TYPE 

DEPTH 1!) 
TTMF 

PCCITION 
71A wr-1. V 

CATCi (D'a) 
A. "0= r;41NA:7 3PECIS 

WEIj',F(G) 
--­

' 
23.09 C640 322 PT 20 "! 16017 016°3' 33,0 12,0 3tardlnellu maderenor 75,20 56,9 

Trachinc t t cvatu 45 60 34,5 
3elon, 4onrm 

lorC~CCtrj-
n 
i.ryurut] 

6,00 
2,40 

4,5 
1 .8 

" 
23.09 1035 323 PT 19!1i. 7 1622' 14,0 56,,- tcorz:r 'rtcr 3160 6,4 

ur.i Y 2. , rod,r, 1:t 17,20 30,7 
7r-l- r.ntcl r ix:1 

TH:;[ 
.. 

A£2.0, 
,63 2,8

3,5 

23.09 1120 324 FT 19 19 19,21, 016c13 3000.0 6000, 0'etrlntru rhcnclu.o 
OL teli-n-fn coIqrircus 

2434,20 
170,80 

40,5 
2,8 

Erachydcuteruo aurltu 170,80 2,8 
lorudo renxuv: ;ray,on'in 384,40 E,4 
nolio O" iototl 2840,00 47,3 

23.09 1520 325 P' 79 79 1-'37' 1,0 '16023,,C 00121;OIOA: ',00 100,0 
:ler1c1i, cli ,20 20,0 

23.09 1920 326 1K 14 14 1bU45' 016uP' 2000,0 4OC,OQ P0udl:u p:ruy;:4i! 109,92 2,2 
C Lr tteru-rlcrlon.t 156,96 A,2 
lirinnhydnul-rao Tlnuritlu: 
iCr.f0110, 2321K, 
}nrallu:z t-1, 0, ti 

109,93 
62,64 

4,: I 3 7C 

2,2 
I,3 

Ib, 

' ' 
24.09 0020 327 PT 6 10 19 C0 016'33 32,() 464,0 'ra cn.urut tr t,. 

Ern.riulIi ,i u' ra!:in ih-
'02 40 
144,80 

43,6 
31,2 

Tr I 'nu y1,
1 ii 1,

.111Iyrr,>1 

tur: 
. : 

16,60
39.40 
60,40 

3,6
8,4

13,.0 

' 
24.09 1550 328 IT 24 24 2 C;'02017016 1003,O. ii?-rrnuI..:,'rnntC000,00 t 'lun 97 

' 
2.1.09 1'55 329 PT 40 20 2C0 017'25' Ii',I c 'i,"rh . y .,( ,'5 

Lv 
7 I 

1 ot roi,
ulr,; tr,'ca, 

4,00
4.80 

I,7
2,0 

1 II l i 
'"ri t.,iur: .: tun :: 

4 .00 1,71
1 ,1.63 78,9 

' 
24.09 2115 330 P7 30 9 2012 017023- 293.0 56,0 Eect1 u t.cirhon" 57,60 9,8 

TrmAtur, i 
m,rd it r,1 

r, ,, 
w ri tt 

6,40 
32,40 

1,0 
3,8 

Tr 1n iur 11 I tmrui 25,60 4,3 
hr!1-rnu gos.,tioclu 45,6,00 77,8 

25.09 0225 331 17 29 10 20021, 01-"15 240,0 10,0 ,%: n 77,L 
c 
,

234,44 
18,8
r,7,1 

lll:£I' t?I]lt t u:lt 33.34 F0, 
'n titt' ri, 42,57 10,3 

25.09 0(35 332 17FT 3 .5 C 1i30 n' , , 21 ,6 82,1 
3,36 12,9 

' ' 
25.09 0730 333 T 3 9 20028 01722 , 0 ;(,Cv7eli ,00 ,0 

' 
25.09 0990 '34 I'T 37 3'1 20035.3 VI' ,0 54,( !:w- IuIt- Lu] lo.t tii 40,01 74,C 

!,.olater 1,36 2,5 
0 1 0 ,, 1, (, 1 21 A 13,33 24,6 

25.09 1400 315 1() 1,. 40 017 
0 

13 
, 
' 

t 
i lO,0i'All lollttil 3,40 34,0 

ra(turu: tra,. 
SI H A ,.( i A 

,90 
5,40 

9,0 
54,0" 

' 
25.09 2305 336 17 47 30 0'"4' 033035 ,.l,041(, Trntchuru:; Irouot 244,00 50,8 

L5,il-c ter:; rtonchutt 165,60 34,5 
Tl tintr: 

.Inr ljtn lln, 
let t u rtn 
tur a 

22,60 
41,80 

4,7 
1,7 

26.09 091 377 PT 17 17 20011, C17'15. 52,0 104,0 !cJL'rooru tr tor 23,60 22,6 
C:tim.ygratr t n'otmi 7,60 7,3 
('.,n x 'ryrnor 
,tmr1jr:,lt turitn 

4,00 
27,80 

3,8
26.7 

:3L14 13120 25,40 24,4 

' 
26.09 1430 376 PT 110 f0 1n)'41 017"02' ,0 ,0 1, 'ITCH ,00 ,0 

26.09 1850 339 IT 26 e, 19017 C16 
0 

44' 575 , 2O'",,0 Int 'llur n'Cllottij 233,60 10,1 
lio, Itunyn rog'n ri 
Cnr , trf. lMyto 
. ' ' rtti r n ehviln 

212,00 
176,80 
155 ,6 0 

9,2 
7,6 
i ,7 

narnl(il In ntr2Inn 1302,00 56,6 
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II q 

DATE 
TI 0STN GEAR 
'-'ART No. TYP11 

rEOTH 1M) 
E GEA 

PC211cl; 
7777.r T T-rl 

CATCH 
' 2 

(Kc) 
T1 1.131:A00 'PFcIE 

wrIGTi I(41) 

27.09 C540 340 P 20 20 Ilf 14 
' 

01 12' 3 9 1,01 0 1 ttudupent-uprnyunnis 
vntt x larnardi 

Prule~yd.11ru 2ur2.: 

Pal:'1 0 1.; , . -n. 
r"CealI,00u r'L,.n.u 
att16 

I ,9 
57 

5' 7( 

10,'1
11 ,;'4 
17 ,If 

1,3 
33,E 
3.IL 

12,9 
12,2 
1ti, 
,0 

27.09 1735 341 FT 4 41 1c ,10' 1(38' :'("oI, c 3, Tr.-luu trnc! o , ' 1, 

I]2: 
r: 

22'001.' 

,, r 
t1 
2 r! u 

0( 
, 

9 1 
57,0 

21.09 C(20 

2 -.09 0300 

342 IT 

343 1' 

t.130 25 

10 150 

15°C ' 017'19 
' 

2.6' 01721. 

7,0 

(90.,0 

2. 

103, ,. 

r,1 r: r,i 
7r,;.iur I I~u 
i'r)r '' "40 

onr rn u t ,r-

u :, 
c 9 , 
. , 

1 ,4 

'6, 0 C,,8 

'.4u3,71 2 , 

29.09 1050 44 FT 12 12 14'22- 017'0C 
' 

737,0 17 L-

re T0 T'F : 

"*LI ;I A02. 2321221,4 
lecatetrur" rlcfxhu-

?a :" q r::L l I' ! ,: 
'hr< c, zt ru-, e ry! , r. i" 

f'i:ru: :,ru,.i : ictu:o 

1 407,32 

175, 
. 1 ,1 

7{YC7 g 
, 

1) 

I,
7,5) 
4*;,11 
40,,(

I ,0 

29.09 1450 345 TT 0 80 1427' 017°26 
' 

7C00,0 (600,0 Trnhuru treca, 
'2~ ,ei ,, 20 lur 

I r.tex t,r. 1, e : 
1;1 cf 

~ 2760,CU
(33,00 
929,00 

2012,00 

39,3
ICO,. 

15,4 
33., 
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II r 

DATE 
T11-2 
START 

TN GEAR 
Nor. TYFE 

.EIFT 
, 

(I)C 
T-"379r 

'CTITT(!
3YT.r--r 

CATCH (KC. 
37.f-FI,sc Y;I;,T I'YCIC2 

WEIG (KG) 
I ilHo ' 

08.12 0355 389 PT 2CC 7 2' 17t' C17" 7,C ICE!,C 2ardirnelu aurnta 
T r%,1i u r' j , ~r , . -.:- 

7, 
[, 

C, 
11 ", 

V.' .nnnn, .r 'L;] 'u' run ','( ' , 

09.12 ()7202 4 59C F 17'1 -­f G 1 : rI I tni;:, ' 6 'f I I rau.7W o, ' 1I,, 1 
' ' 

09.12 0720 390 2T 24 24 2C013 017015 3, 4.1; 13213,0 Trunjinr:' Icr,,a, 7'IT 59,1 

I ''qIrn. ri.K'rn',.I , 3IIr,. 
l d l '. *'id 0 I',, 

' ' 
09.12 1400 391 LIT 35 35 19'97 017017 265,0 530,'n) FnInoi I u I 

I r%,n yd, u -t,,
ni inn, 3u II, l 

n r 
ttn0 

Inl; 1 1 
9 ,b 

C9.I2 193' "92 IT ,nO0 ,,0nn 44' fl117°2n ' 43,0~ 1I1-1,3*. I(n:j 1' nrt, *:'zOC0 (1,1 
Tr i -'I. iu rl;::! ] u :f C C , ,' 

10.12 03'0 393 I'T 33 33 ln'02- 016°0' .0 2I-4,nC i, ill,: I, 1, .tl 10 
..... . I in Inhu 8,40 1 
In f Iin o "1 ,I 

1, : 1 ,00 
Ar u!- :lj 

I~~nl~~tu."rZtO. }' 
¢ 

'7, 
40 

' 
11
29 , 2 

' ' 
10.12 11C4 394 PT 143 143 19,3 016041 2186, 5092,7C nt,,x onr(ti thlm 57, 0 10,1 

l,.riix n' r1 'n .44,20 
,rac ur, t rnmcur,- 141 10 

7,7
24,7 

r ihu rt' tr(-..n.. 77 ,8G I-,6 
,,rlu . 1 . r 95,GC 16,7 
in; :m'-'Er 6400 14,6 

' 
10.12 1540 395 FT 63 63 18036' 016026 34,6 C9,2 orI1edc tnrl ,00 , 

Cr~~~t:;~~'] c :'CrR~a, I(,,4 

,,:Irmrx ,ry:} : 
I' t-mlru; rL
' Ir A L I A 

, 2C 
If.l:L
,40 

, 
.

12,1 
nnrul , ': c . ' h rrtCda , 20, 

rli. 
Fite 1 :I tIu; Ia't. luti 

ru h lt rurv2 
I f ,<n.
Ii t? 

h 7.4,
.,'l4 

10.12 2107 396 PT 58 40 181C' 016°20' 24,5 40 Ltcrj '-ru" rr. c,iL I , 
Crrr x cry:,' ,6 

Ia n In h r itn ,. .: 1 
l , i l :, 3a!i " , 0 

11.12 CiI1 397 33 33 10Il02- 01615 903.0 1 C(,,0 IIrwlieInnh m 1il,,nw t, 3,1 
I I,". l: 1. t-II I 1"14 60 1 ,2 
SIt m;r ,It, rn in t It u ,2n0 1, 
locrj1 n'i. 
Ar j r n-: z'' 
I,c r y1,1 I, 2 .dI 

Trl iurnn' t.rc cn. 
t,'r r I,.u 

(0,00 
247,40 
-51,40
593,60 

3,3 
13,6 
13,9 
32,6 

11 .12 0647 398 PT 38 17 17041- 016°13' 59,0 1111,0 Trncl inotu ovat'n 40,40 34,2 
CIlcrn'n'c'imnrun n t,'rym ru ; 
1'lenri dcr::nI In 

16,80 
6,80 

14,2 
5,7 

Lnecal ttrrn : rholm' lr 2,40 2,0 
O:tromnit mnn fiitolu 23,20 19,6 

11 .12 0900 399 PT 62 62 17'37- 01017' 201,0 402,0 Lrcalq terui' rhonnchuzi 157,00 39,0 
Ahct isFre~lluc nh,!xn,,ndr irlnh,:/]ottii 13,00107,00 3,226,6• 
7richnuru leiptururn 60,90 15 I 

' 
11 12 2122 400 PT 32 20 17"0I' 01(26, 10.19,0 2090,0 rnci.ydrut, ru; nuritun 1460,00 69,8 

1 In,-cii ,run- rholrlhu: 406,00 19,4 
rct"njl Innm 1,,I1cttiI 45,60 2,1 
1,l'ct si tn(xann rinur 75,60 1,6 

12.12 C520 401 LT 90 90 16
0 

52' 016044' V14,0 1(21E,0 Trachurun trncne 1400,00 85,9 
TrncIuru!n trnchurur 
I arnculiceln 

s 
leodnr:I 

42,60 
57,50 

2,6 
3,9 

Pco r I cIot 39,00 2,1 

12.12 0945 402 PT 27 19 1036- 0160n34- 1,1 ,0 1376,0 ['ranhydeut,'rus nuritur 1250,00 90,8 
iecnpteru rhlnrichu, 45,00 3,2 

CHloroi;colrus chrywnirur 15,00 I,0 
:mmnnnlcr jtIpni um. 20,00 1 ,4 
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II s 

TI M, 
DATE CTART 

CTN GEAR DEFTH (M) 
No. TYIE R' TT 

FloI7::o; 
!0Tif...-' 

CAT C 
T--T]T)7T- ,PC417NAN0 :1;-

WE16,(14TH ( KG) 

' 12.12 1100 403 IT 31 31 30 616 ' 'C., 924,,0 lid,,,;;i afriotna 42,9 4,6 
[ritcydhuteru2 utritur '27,' 57.1 
F 1 iTroj1: " IN .]]u: -ittll I ,22a,, 1 ,t,2 

2.12 1625 404 t17 49 49 I C 616( .10' 24 .0 46f,6C ilrurydut.rlo fauri tur: 
IllIh,, afr, oht,;. 

H, ,0 
17,50 

17I' 
2',6. 

I 'lu., , ,' 2.6 -, F, 

I tr, io;,r JIe'''0 o'r1. 
ri liuru. 1,1 t r,,: (,0 2O1 

13.12 07CC ,0 2T 47 6 
' 

:16Cr4; 1'C
(

1 ,. 
] 

. d,uft'r-rito ;,,r ut 117,.6C 96, 
Ah<I -,-, x:,rt,*0 
L '; .,ru: r:,-0cl. I-f,( 

22, 8 
P,4 

I Iy'r 4rru:I(p ro.n, "'41' 4,', 

13.12 1615 40f, PT 64 64 11020, 01(21' 146,0()-I -,(- ;rac,,ru; tra,;i, I0,80 !4,9 

-rhu; 2 ,010 ,-' 
I]igc vul,:tr,: 
jlI t c,ff' a ,1 :o fi,*rrrd1;( 

(' ,1, 0 21 ,I 
12,60 4,­

' ' 14.12 0730 407 PT 14 14 19'56 017006 946,0 1U92.0 EnLrnuliz; cncricoluo :59,1c 18,9 

Oardlnell oa'jrri 32."'-,00 17,0 
"ardineo la radr'rms 42,00 2.2 
Traclfuru!: tr-cne 446F2 2,3 
tlvudctol thu- ooarel,-a ls 284,0 1[,0 
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II t 

TI MY STN GEAR -D M POSIlTION CATCH (KG) EOH(G 

DATE START No. TYPE . .TTOP{GFVn wkT- DOMINANT SPECIES PR R 

08.02 1040 408 PT 50 1 14033 
, 
017'21 0 ,0 NO CATC ,00 ,0 

08.02 1207 409 PT 81 1 14'29 
' 
017'28 

' 
,c ,0 :10CATCH ,00 0 

08.02 1345 410 PT 137 6C 14'24 
' 
O17'33 

' 
,0 ,0 NO CATCH '0 

08.02 1513 411 PT 100 60 14'23' 017°3I' ,0 ,0 NO CATCH ,00 ,0 

08.02 1643 412 P 7C 40 14'2;' 017'25- .0 0 NO CATCH ,00 ,0 

C8.02 1835 413 PT 40 10 1400 
' 
017 1 ,C 0 NO CATCH ,00 ,0 

08.02 2000 414 PT 3' 1 14C29' 017016 0 .0 NO CATCH ,00 ,0 

08.02 2140 415 PT E9 '5 14026, 017 
0 
24' ,0 ,0 NO CATCH 00 ,0 

08.02 2330 416 PT 201 C 0 I7l leC 100,0 KYCTOPHIDAE 100,00 100,0 

09.02 01 1 417 P724 '-lf- ' .0 .0 0 CATCH 00 .0 

C3,2V, ,17 ,0 "' , 0 NO CATCH 00 ,0 

09.02 04!1, 41q PT 40 , .0 NO CATCH ,O '0 

09.02 060 4,20PT 1 17 W::TH, ,' C,0 NO CATCH .00 ,0 

09.0? 0735 421 PT 60 45 4 (311022 0 ,0 NO CATCH ,00 ,0 

09.02 1045 42' Vi I P 1 40t (2,77' 660,0 120,0 Tracnuruo trecoe 
Trachinotur. goreenl..:o 
POopo toOoP 
Pnliqtoo Caspriocuo 

236,00 
34,40 
722,40 
215,00 

17,8 
2,6 
54,7 
16,2 

09.02 1250 423 PT 10 10 14 01 017'05 42,8 ?5,6 nllistes cnprlrcus 
Sp ruo cearuleontictus 
Plectorhynchu rredi ternrneu. 

Trachuruo treene 
Tepla cfficimno- lierredd 

29,60 
2.4C 

, 

46,2 
2,8
1.5 

;.4 
41,3 

09.02 1425 424 PT 20 20 14 C2 9 , 0-10 
0 

9. 250 75,0 Trachurun trecne 
Pcoo cPorpn 

. 
. 

70,0 
0 

09.02 1615 425 lOT 16 16 14'38 
' 
017°14 

' 
1530,0 3000,0 !oors bops 

Trachurus trecne 
loe1un tellottli 
Paloite- capriscuc 

"12,0 
48,00 

16 ,6 
15,3 
2,4 
1,6 

13.0? 0115 426 PT 27 10 12-18- 017004, 76,0 152,0 Brachydeuterus auritun 
Stromateu flintola 
Sphyrner piscatorum 
Trichiuruo lepturun 

116,00 
15.80 
11,00 
7,60 

76,3 
10,3 
7,2 
5,0 

13.02 1900 427 WT 10 10 11050 
' 

016058- 713,0 1426,0 Poeudotolithus senepalennio 
Pvcudotolithuc neneealenosi 
IliHha africans 
Draehydeuterun aurituI 
JELLYFI 'll 

680,00 
114,00 
58,40 
65,80 
174,00 

47,6 
7,9 
4,0 
4,6 
12,2 

14.02 1155 423 PT 11 11 12029 
' 

01(,057 
' 

210,0 279,3 Ponudoto]Ithus np 
ARIIDAE 
P!Ieudotolithun nenepalensis 
l]icha africans 

129,27 
57,10 
41,09 
13,56 

46,2 
20,4 
14,7 
4,8 

14.02 2025 429 PT 18 I 12036 
' 
017016, 17,6 35,3 Engraulin encrnnicolue 

C.ardnIl ,uriti, 

Cnrdilla nurita 
Sardinel a inderenain 
Frnchydeuterun aurituo 

20,00 
2,00 

,64 
,40 

8,20 

56,6 
5,6 

1,8 
1,1 

23,2 

15.02 0655 430 FT 14 14 11042- 0160 
' 

40.5 97.2 Ilihp nfrienno 
Pteronclon pell 
Prachydp1uteruv nuriltuo 
1'rudoto]ithjs cprepal, nalc 

5040 
13,(8 
7,92 
5,76 

5i,8 
14,0 
8,1 
5,9 

15.02 1050 431 BIT 115 115 11038 
' 

017019 
' 

588,0 1176,0 Trachurus trecae 
Trachurun trecne 
Dentex onroccanu 
Slpicarn alta 

488,00 
276,00 
143,00 
120,80 

41,4 
23,4 
12,1 
10,2 
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TT U 

DATE 
TIME 
START 

STU GEAR 
No. TYPE 

DEPTH (M) 
l 

PCSITION 
n0n- EST0 

CATCH ()G) 
TtMrWTT DOFItANT SPECIES 

WFIGTH (KG)
-T HpU-' 

15.02 1525 432 PT 25 25 15025 
' 

017 
0 

01 
' 

49,81 99,5 Trlchlurus lepturun 45,40 45,6 
Fplor}mphlu -rilollv 
-'n]l te c 'rl'c, 
Plhippien trattifer 

27,60 
15,70 
2,90 

27,7 
15,7 
2,9 

15.02 2255 433 PT 40 20 11012 
, 

017005 
' 

279,0 558,0 Dnctylopteruv volitvno 480,00 86,0 
P 1loO,,nepnri ocu 
Acant 1-.urun' Ooor{vl an, 
Torpedo t r 01 

44,20 
17,40 
15,60 

7,9 
3,1 
2,7 

16.02 0245 434 PT 47 30 1 'C3' C I7"c,' 170,0 204,0 Dooty loptoru i It... 191,04 93,6 
f ll otr cnprioooun 12,48 6,1 

16.02 1100 435 Ir 45 45 I.)51 01C'405 2.1,1 48,2 DIctyloptruc voiitnns 46,00 95,4 
Polloten caprlocut; 1,80 3,7 

' 16.02 1240 46 FT 85 (0 10'4, 0165 46 9,' 1,1,2 Dcnpterun rhorichus 13,50 95,0 
lcomber japoniCur ,75 5,2 

' 16.02 2005 437 PT 125 11 10'24' 016040 117,4 117,4 Po'liton cnrlncun 56,00 47,7 
,ynoropnn oicrcleplo
,0'plr officlrillo hlerreddF. 

60,00 
1 ,20 

51,1 
1,0 

17.02 0000 47H, PT I 7 10 1R I' . 40 '7l070. 10,01 PF1 nn cop rhlcuc 810,00 100,0 

17.02 0700 439 IT 2 10 Ic¢°5 cl5,%G c ,0 NO CATCif ,00 ,0 

17.02 1705 440 PT >[00 C 6,6 IC, TlAPVAI, FTCH 6,65 100,7 

17.02 2245 441 FT r) 1('C ' ',0 102,0 Palloteo caprlocuo 73,20 71,7 

DrctylopFuvr volitnno 28,80 28,2 

18.02 1135 442 PT 21 10 101I4' 0 ,J NO CATCH ,00 ,0 

18.02 1715 443 PT 3 72 C"50' Ol5¢.10 22,0 7644,0 I-niltes cnprincus 3600,00 98,7 

18.02 1930 444 PT 40 10 09l
4,
1 
' 

0440 10 5500 7315,0 Pli otes caprincun 7315,00 100,0 

19.02 0455 445 PT 41 10 C '"7 015°00 15r,0710,O Palotch cnprlncuri 300,00 100,0 

' 19,02 1425 446 FT 70 10 09056 015004 ,C 0 NO CATCH ,00 ,0 

' 21.02 2045 447 PT 23 6. 09>7' 03034 18,2 36,4 Ileolcaranx bicolo 
..comlercmoruJ trltor 

14,40 
4,20 

39,5 
11,5 

Illoha nfricann 
2nrdinella madorensis 

3,60 
2,80 

9,8 
7,6 

22.02 1110 448 PT 18 5 080 013056, 2q2,0 584,0 2ardlnella madereoslis 336,00 57,5 
En 'rnu1in encranicolu 
irnchydeuterue auritua 

129,60
6,80 

22,1
1,1 

Cnranx op 6,40 1,0 
SfH A R K F 160,60 17,2 

' 22.02 1305 449 hr 19 19 0607 013'57- 650.0 975,0 P nchydeuterun aurltuo 177,00 18,1 
Porndanys
JELLYFISH 

reperl 34,50 
750,00 

3,5 
76,9 

' 22.02 2005 450 PT 23 5 08'11 013c261 10,0 60,0 Prnohydeuteruo; auritun 
Decapterut, rhonchus 

7,00 
,o0 

11,6 
I,0 

Ln'ooephnlus 
PETAEIPAE 
J,1ELYFI9S1 

Iaevi,,tur ,60 
1 ,00 

46,20 

1,0 
1,6 

77,0 
' ' 22.02 2340 451 BT 18 18 07057 013047 147,0 220,0 Llonnccu0 cutnneun 15,30 6,9 

Trnah inocephaluo 
S I "? I M 11 S 

myopo 10,12 
7,87 

4,6 
3,5 

Penneus 1 kerathurus 4,84 2,2 
JELI,YFI CII 165,00 75,0 

' 23.02 0615 452 PT 20 6 0800, 013046 50,0 200,0 Sphyraena dubi, 64,80 32,4 
Fniru lIn encranicola 104,00 52,0 
Bardinella maderenibn 29,40 14,2 
Prnchydeuterus aurltuv 2,80 1,4 

23.02 1155 453 PT 50 35 08°38' 014o18' ,I ,2 Trachinocephnlu nmyopn .20 100,0 

' ' 23.02 1325 454 DT 72 72 0040 014018 8,O 36,0 Prochydeuterun nurltun 25,80 71,6 
Ornrur cneriil tlctuu 
Dnclylopterun volitnno 

5,60
,64 

15,5
,7 

Lollpo o p ,60 16 
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II v 

TIM STN GEAR EPTH POSITION I O 

DATE START No. TYPE BOTTOM R NfORTH WEST -TOTJ DOMINANTSPECIES PH lip 
' 

23.02 1845 A55 PT 52 IC 09012 014053- 4000.0 8000,0 Baliltes caprlscun 8COO,0C 100,0 

' 
24.02 2050 456 BT 347 347 10°261 017'17 17,7 35,4 Hyenocephuluo itallcus 11,60 32,7 

Chlorophthslmue fraserMerluccius pollt 10,20
5,80 

28,e
16,3 

Fulsacoephsaue laevlc 2,20 6,(2 

' ' 
25.02 0405 457 PT >500 10 10057 017'23 2,8 5,6 Poraubicepo ledancai 3,64 65,0 

Cubicepa gracilis 
Trichlurus lepturus
MYCTOPHIDAE 

.74 
,20 
94 

13,2 
,5 

16.7 

' 
25.02 0815 458 PT 72 55 11011 170'98- 183,6 1101,6 Trachurus trecae 

8ardine]la ourita 
720,00 
360,00 

6-,.3 
32.6 

Scoober japonieuo 21,60 1,9 

' ' 
25.02 1445 459 BT 84 84 11009 017007 15 ,0 Trachurus trecar 3.00 I0,0 

' 
25.02 I145 460 PrT 86 86 11028- 017015 3000,0 3000,0 Synaropo microleplo

Trachuruc trecac 
2040,0o 
468,00 

,tjo
1;,6 

Trnchurun trce
L.pidotritglo endrrli 

60,0C
132,00 

2,0
4,4 

' ' 
26.02 0050 461 PT 43 12005 017009 12,1 20,6 Frachydeuterus aurltur 

Trichjuru, lepturus 
19,66 

,32 
95,4 

I '5 
SOpi. officirolis 6lerredda 30 1,4 

' 
26.02 020 462 PT 24 6 12020 017007 140.0 239,4 Sardint]Is caderenslig 

Stromuttus fiatcha 
230,85 

6,84 
96,4 

2,8 
' 

26.02 1335 463 PT 12 12 12'33 017005- 300,0 450,0 7aieolden decadactylu. 258,75 57,5 
Fludot nl t tt, us menoca lfm oo 59,29 13,1 
1r'chydeuteruo nor fur 25,20 5,6 
Tr chiurus leptuur 20,70 4,6 

' ' 
26.02 2025 464 PT 54 40 12050 017035 1200,0 2400,0 llliott,q carricu 2400,00 100,0 

' 
27.02 040 465 PT 28 20 i>j-o0'017015 340,0 340,0 Prachydeuteruc auritun 289,20 85,0 

Palilten capriccun 
Stromateus flatcI, 

37,20 
10,00 

10,9 
2,9 

Trachuruc trecne 3,60 I ,0 

' 
27.02 0910 466 PT 222 85 12009' 017035 ,0 ,0 NO CATCH ,00 ,0 

' ' 
27.02 1305 467 BT 30 30 1310 017009 106.0 .'12,0 A2loteutl1is afrtcase 92,40 43,5 

P.elluv tellottli 47,80 22,5 
Fr neph ut, w Iewu;
S7p.rup ceruleolotictuo 

25,60
21 ,80 

12,0
10,2 

' ' 
27.02 1910 468 PT 76 76 13020 017024 340,0 680,0 Dentex mnroccanus 552,00 81,1 

Zeus fater 48,00 7,0 
Poopr boop 7,20 I,0 
Flotularin petimba 7,20 1,0 

28.02 0015 469 HT 26 26 13'25- 017006, 552,0 1104,0 Trachuru trecae 960,00 86,9 
Page]lus bellottii 60,00 5,4 
Dactylopterun voliltrns 
Prrchydeuteruo auritun 

46,00 
18,00 

4,1 
1,6 

' ' 
20.02 0910 470 PT 60 20 13050 017'19 O (O 110CATCH 00 O 

' 
28.02 2055 471 ST 30 30 14015 017020- 671,0 1342,0 oopu beeps 1022,40 76,1 

Trachurun treee 115,20 8,5 
1helldonichtyo op 
Po'eluo bellettill 

62,40 
62,40 

4,6 
4,6 

' 
28.02 2335 472 PT 15 1 14'20 017006 66,5 133,0 Engraulio cricrrrrcoluv 

Iloop.. hoops 
99,40 
10,00 

74,7 
7,5 

Sphyraeno dui,a 4,20 3,1 
TracIu ruo tree 2,80 2,1 

' ' 
04.03 0155 473 PT 48 43 15013 016'58 1376,0 2752,0 Prschydeuteruo ouritus 2730,00 99,2 

' ' 
04.03 0720 474 BT 30 30 15030 016048 404,0 808,0 Brochydeuterue suritus 428,00 52,9 

Pteroacion reli 
Pterouclon pell 

94,40 
9,60 

11,6
1,1 

roeudothol I thus op 44,80 5,5 
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II w 

DATE 

04.03 

04.03 

TIME 
START 

1030 

1427 

STN GEAR 
NO. TYPE 

475 PT 

476 PT 

DEPTH (M) 
7 T-6- F 

180 120 

47 47 

PCSITION 
cAR,-ffT-H--- 1,Y-

, 017"02 
' 

11' 01,('47' 

C.TC1 (1:4) 
-fTT.77- F)T 

4, 4,. 

412.0 H2.:, 

DOMINAINTN2!1'PC 

Trih uro h,,turu 

Arro,:icur r uiui 

W.I'I; ( G)
717M1, -,­

12 I'00,0 

.171or 
1'rtchv dc~t c
Ira,, yd.u , 

. urimrItul 
r, rit , ,. 

' " F,P' _',0 

I (r ptaIvff. ;,:1 '1 1 1;,r.II "1 , 

10.03 0P30 477 RT 45 45 I PR"%4, r f ),..-
r,( Olylhe !; 1 

Irf-(-! orhy ,I. 

J1.fI.I.YPl to!; 

t 

. r i 

. o 

rr,, . 

7l6".2 

. , L 

t441 4 
I' I 

4 

1.,4 

0.03 155 478 PT 97 40 16010 
' 

01c47 
' 

4, 1. 
2 ~il, r 1 
J ELI.7F: "H{ 2'(,O 

(1,7
0, 

10.03 t430 479 FT 27 27 16°15' 01675 
' 

222," '1,0 i'r,,rly,'o,
1 r ich' , iTr ,I . 'tt 
Trith6,.r, 

'rot tori't4o, 
,r, ,I i,;,u oolrj'o 
I1'1 ' 

2,7', , .0 ,, 

. .LY I i, 12,7 

10.03 1617 480 PT 50 20 16,19 
' 

016079 
' 

7),7 147,4 T''1 p, 
,:qr!,
Rk 

I 

!; 
:;Fir hi,

f I, 
o o :

', , 

11.03 0030 481 PT 90 15 17'05 
' 

01(02- ,C ., N' 1iTCH , 

11.03 0710 482 PT ItO 50 17'4I I011' 7l' " .,. 77Triu'hluru::, 

,JFYP 1 
ftu r-14L 

,,IC 
I 

I , 

11.03 C905 4913 T If 1 C 1 :45t 
' 

. 1 I li ' .; 7 

VPP.5 1' :'IiC (,C 5~ 

11.03 1435 4H4 PT 750 100 1-074. 016'3' :c, , C, j .y j 1 20,00.00 

11.03 1910 V " 1T np nF 17 14.4 .6F t, 1' 0(0 C .r '1r,; -r,-,, 
f.nt x m c4( ;i lft a. r! 

r i t offr F1r1 Its 1:-
'1, 1'.or I! fyt lo corro, 

7f: ,C0 
594,00 
114,00 
(0,00 

7" 2 
37,7 

(-,4 
,4 

12.03 0930 496 PT 77 7'7 13022, 016027 
' 

1'4 .5 109.0 Tratchuru. trlt'.rut 
Trftclu rt o,trci,-
7el, f'ftilfr
Fn0'' trl.~ 

177,(0 
SI. ,00 
25 20
If 8ao 

t7,4 
I -. 
P,1

,4 

12.03 1205 487 1T 34 34 10°12 
' 

0160151 40,8 122,4 !,olio pr 
.] t-;' o,00v,1

P 1.!us t;'A t 

F1 '0'a,2,00 

40,0 

12,50 

3-,3 

15,9 

9,p 

12.03, 1417 488 PT 23 5 I11 
' 

016015. 51.5 103.0 JFLLYPI f 
Trachur tr trnr'horu 

I 0,-0 
1 .50 

n7,0 
1,4 

12.03 1705 489 PT 40 40 18'32- 016022' 170,0n 40,0 Dert,',cararriensio 
Foopf hoops
Pleotcrhynchus r1,'otraeou 
2rru cfe ruot I t 
Epinepi olu , i-'U z n 

84,00 
29,2o 
27,20 
21 20 
49 CO 

4,7 
fH,5 

,i 
,2 

14,4 

13.03 1455 490 PT (0 60 0006- 016'34- )91,0 113,0 TrFi.vhtru, trer, 
2eoo Ilt r 
P i,j h.' u ''n ro 

r Sn iuritif 
t 

16,60 
11,80 

2 6a 
2,00 

fr9,2 
i,,2 
1,4 
I ,0 

13.03 1600 491 PT 60 50 0°05 
' 

016'34- , ,4 2frdirv, laf,1 t ,40 00,0 

4.03 0625 492 PT 22 22 19021 
' 
016°46' (3,9 127,- Pngellu lellottil 

Ohelidonichtyo lucernn 
Litrojnnthus rorrylrt 
En1,rau]Ii ,cncril-rolur 

2E1,60 22,7 
18,0 14,7 
13,40 10,1 
II ,26 P, 

t4.03 0725 493 PT 23 8 10121- 016046- 26,5 53,0 yctro 'ore rutrn 
F.retr u1 , norfnf c ho rOarda r*ar lm 
f' ondyli nson cnnt,,ru' 

22,P0 

I 3 1,40
9,)-
2,i0' 

43,0 
34,7
16,9 

5,2 
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II x 

TIKE STN GEAR ,EPIH (M) POSITION CATCH(KO)1	 WEI _0G1DATE START vfsT
No. TYPE n'TF7MEAR Y WRTF '"TOTAr- DOM:ANT SPECIES "77-n V 
14.03 1200 494 BT 103 103 1902

' 0
 
017 C1 153,0 306,0 Trachurua trachurus 
 270,:C 6m,,2
 

Dentex oacrcpht fnuin 21,60 7,0

Trachurus trecne 10, !.4 
Dentex aro-leni4le
 

14.03 '455 495 BT 37 
 37 19'57- 017'17- 530,0 1060,0 Po" days Inclvua 
 4 2,4
 
Trlchlurut 1rtruc, 
f.r!uriclu or 10,CO " 4c~ct nruv vut u r !ve C ,C, r t,' 4 

J ELI FIl' I 45 , 2 , 4 

15.03 C320 496 F3 97 57 2C'6' 02? 29' 37,0 59,5 TrIckluru 2elturun 49 80 0-.,7 
epirli ffilctllli h ulredds I 0 2.7

Trachuruv 'recne 2 ,09 ; ,8'ctepus ',.F~i 	 75 i , 
' . u4'6 497 el 96 4o 2U zt ,-I t__ 40,
000'' l2~ t' " I.4 S ... i,,,irr,*, .0,00 71,o 

IT/.-? iucrut 1 rturms 36,00 33,5
0' -coo -r -hus 15, 44 14 3 

Trn - m!r i , . a,,c 8,90
' ' ' -' I210 498 bT 28 Z8 2000 0 ,c"7 t 07,4 Entraulis t-t rntiilcoluo 378,A0 6 

!'loro ercooru:- tritr 72,40 11,7 
!'ip t erhi. l li-lori 28,00 4 6 
Trnchuri:E tr Cr rur 21 ,6C 3,5 

.0 7 4, -'22 1 ' 6, ' 
q 

1'T 203'3' 0 14r' 62,O 42lC M T77211,- I91 ,,80 6-,2 
2,o, I :o ir 26,60 10,8Hif I dii~ H 	 , 0 2t, ,1 

. ..., .n . .. ." .7 0 0' 22l' '.2 ,6 i liE ph,'lut; ilxar:lrirnuL; 60 ,OI2 


It; -03 0825 !01 K3 41 41 20° O217611j' 'C' 0 NO CATCH 00 ,0 

' 
:'1 'eromoruc tritor 10,66 34,0 

26.7 26,5 1'P TI 17 ' 20'16' 027020 39,3 71,4 c-
7rto? ni-tino ivatuv 6,2 19,6 
F'ot'rou ]2 1 "'!"cr- 1 h3,40 7c 10,8
Lt:pia cffi lr0 2lt irC i rredn,i't 9,, 

,6.-,3) 2215 3 017'57 PT 20 017'02 I, iD M50,0 	 Fr.rauli. -ncrricoluv 74H,6fr 41 
S lircil nA t I 'h,,r d u , 

' 
,0 

Trint iurui; 1(,l tiJrunl 1 ,
0.To2'ffiinn- p 2hierre dt ,7, 

z4 1' ' P.,6 -' - (' ', 104,0 Trochuru trchurutr E4 ,I10 HIi,3
8 

cerlucciu,: cerhinciur, 1, 7 2,4
!cccl r r, I cutJ,,i fi0 , ,0

1,1?.; r60 4,4 
,.7 ,924 .0- 223- 5 ' IT 100 . . . ' 14 -Ito0 ,,,-. lr,: r . . . . 9, 2' ,6 o ' 2, 4 

.'ccrler .itpcnlcus 150,20 21 , 
(u i 33,20 4,7fnhir 

5G.0; 02455 '0 PT "h 30 2" 2 r', 4i , ,0. NO CATCH 	 00 0 
° 29.0, 0745 907'PT ',2 9 20 28 "77. SArdi r,,5'4' 40, T1lcharduo 40,33 200,0 

242 70- 1400,0 
Zeus; fal!r 216,00 15,4 
Snru, japru pgrungo 90,CC 6,4
ir llut, curnr,, 61 ,20 4,3 

25.07 104, 908 121' 247 1'll,' 2 7 c. 0- . COrllintiron rubfr 943,60 67,4 

25.03 2235 509 PT 57 1 2 0 11r56' 1,9 3.0 2comb r iqotnpoIcuii 2,40 130,0
IEi i 2IDAE ,50 16,6 

,26.03 0045 510 PT 46 1, 28"24 (I"'5' 17,0 3.,0 ;,irdi rio 1lchrtrdua 32,80 96,4
0ihomb0,r j22,01 2 ,001,, 2,9
 

i5' I 4 .,o-0.026.03 5150 511 PT 48 10 213029, ii 2 I ,0 !'rdlvn pilchinrdus 690,00 100,0 

' 1040 9-12 22 50 '22074 227,0 494,0 Sco- ter jnponlcuo 168,00 37,0 
7.03 0 (21129 

Tr,,churun 2rtchurur 104,00 22.9 
:,irdilnn pilchardui 72,00 159 
lh gellus norne 57,60 12,6 
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ANNEX III Results from the Length Measurements
 
III a 

FAMILY/SPFCIEE STA.IUN LENGTHS Ili SAMPLE 
LCWUET 33lGHEST MEAN ST. DEV. N 

ACANT33URIDAE ACA 

Acanthurus monroviae ACAACOI 
297 21.0 36.0 28.7 4.2 14 

APOCA)J3'AE. A rC 

Synuq roci h A3CFY01 

33 3.5 7.5 5.1 .8 97 
38 5.5 11.5 7.9 1.7 92 

ARI I DAE AhiL 

Arius houcdlot I ARDAR0I 
281 6.0 35.0 15.5 9.6 20 

AR I O1MlIDAE ARM 
129 11 0 17.0 14.2 3.7 46 
139 1330 17.0 14.1 .0 51 

155 30.0 '7.0 14.0 3.5 121 
158 13,5 17.0 15.6 .7 57 
161 12 .o 17. 14. 1 .1 70 
t6-'o 10 .0 . 14.9 1., 57 
366 13. I 9 , 3I5.5 I .2 50 
176 r. , 3I.1 I .9 252 
197 . Ill.( I0.8 3.9 99 
277 17.j 3511.5 .8 13 
342 7 G il.(, .1 1 .6 89 

BALISTIDAE DAL 

Balistes capriscus PALBAOI 
55 7.0 .0 &.0 .6 17 
57 I£,5 U. CI ., 86 
60 17.0 '5 Q.I I.10 50 
66 17.0 1 .1 I . 18 
69 6. 1I .0 .; 1 .3 12 
71 16.0 "1 .) 17.4 3 40 
72 It .O C 17J . 61 
75 16 .0 52 
76 13)5 q0 0 . 
78 1 ,2 54 
79 
80 

17. 
17.0 

1 
.7 

47 
; o 

81 16 ' 15 , . 9 
83 8 :(.' ' .7 58 
85 1 . C. 167.5 , 71 
87 16.Cu 65 
813 17.5 . 19, 1 . 1 50 
90 1 , 4 63 
92 16.0 6 3. 46 
93 16 C 9.5 17., .7 57 
95 17. 1 ,00 .7 .7 54 
109 173 . .'.B .2 49 
3 2 17.O 2- .0 (.4 1., 42 
119 
121 
323 

17.5 
17 
17.0 

.C 
0.(

19.¢ 

(j., 
I .'; 

.1 

.4 

.8 

.7 

31 
22 
8 

124 16 22.0 31ld 1,.0 50 
125 17.0 :,1 .5 11.0 1 ,1 163 

131 15,5 "1 .5 1 .5 I.I 131 
134 17.5 2f!.5 1 .P 1 .6 157 
136 35.0 24 .0 1 .4 1 .0 169 
338 14 1 . 1t.h I . 61 
171 14 1(,.t, .9 253 
173 15 t ,0 . .8 256 
176 12.0 1 .4 1-3 242 
177 1 17.5 15 ., 1.0 42 
178 I 117.5 314 .8 1 .0 350 
182 1 .0 1*., 14.7 .9 324 
184 13.5 ,3. 14. 9 ,9 329 
185 12.0 1 .5 14 .0 .8 133 
187 1,0 17.u 14 B.3 53 
188 12.0 32.)14 .6 .8 330 
189 12,5 I'.0 34 9 .9 170 
191 12.5 i8.0 14.5 .7 201 
193 
195 

IL, 
3, 

21.U 
,52I .5 

111.2 
11,5 

1 .3 
I.7 

134 
99 

197 2.0 .0 16.1 2.2 9b 
19e Vi .0 il.7 .9 355 
199 12.0 17.5 4 .1 .8 100 
200 12.0 17,0 14.) .9 102 
268 16.r 19.o 17.4 .8 64 
269 15.0 3'.( 17.1 .7 99 
270 16.0 (,.0 I"_ 2-7 106 
272 
273 

17.0 
16. 0 

;2.0 
2 0 

1 0. 
111.8 

I .2 
1.8 

50 
43 

274 16.0 22.0 I.3 1.2 75 
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III b 

FAMILY/SPECIES 

Balistes carIscUs 
(continue ) 

STATION LENGTHSIN SAMPLE 
LOWEST HIGHEST MEAN ST. CEV. N 

275 16.C 21.0 .4 1 4 31 
276 I 6.C 2Z U. 1 .2 64 
277 1 .C.1 2 .0 "1 ,O 53 
R8" 1 .0 25. ,L0.6 I.5 C6 
9 19.0 23.0 2 9 
297 24,0 o o 1. 6 12 
29 '4 ". I . 

,07 11. 
.3, 

1 .4 
1 
66 

( I[)(i :' . L1.4,4 .I, .71 .0 2ki11 

3,11 
42,2 

2 

,4 . 

1 .7 
1,.4 

1 

6 
14 
5 

43"7 It .5 .. 5 !11.3 .4 50 

4,8 
44 
,155 
464 
465 

1, 
17 
17 
119 
, (1 

1( 0 

3 .5 
27.0 

v 
0 

dO 9 
24.2 

.8 
9 

.5 
'0 

.8 

100 
1I 

50 
50 
1I 

BRAMIDAL ipA 

Drama, bram-i IRAbDF01 
3 25.5 35.5 30.3 2.2 92 

CAPPOIDAC CAr 

Antigoni capros CAPANOI 

161 
181 

6.0 
6.5 

11.0 
12.5 

9.3 
9.8 

.9 
1.4 

70 
91 

Cars,1, CAPCAOI 8 8.C 11.5 9.9 1.0 81 

CAIIANGIDAE CAR 

Alctis alexondrlnus CABALOI 
58 
89 
117 
405 

36.0 
41.0 
52.0 
35.0 

65.0 
61.0 
53.0 
56.0 

49.6 
51.1 
52.5 
43.0 

7.6 
4.7 
.7 

4.3 

57 
38 
2 
32 

Caranx 31, CAP.CAO0 
E83 9.5 15.5 11 .8 .9 81 

Carana r :__ CAP CA02 
58 

2184 
396 

39.0 

2",0 
30.5 

51.0 

39.0 
31.5 

42.8 
33.6 
31.0 

3.4 
3.3 
.6 

12 
17 
4 

Carano £.enl:c.1110s CAIiCAC3 
2134 27.0 31 .0 29.0 1.1 13 
285 27.0 34.0 30.5 2.1 11 

Chloruco.br u. 
chr'urus 

CA1,CIOI 
10 
59
64 
66(98 
99 

101 
122 
146 
150 
15, 
175 
1bO 
115 
I16 
283 
287 
309 
319 
59f, 

' 

17.0 
14.5 
1 .0,16,5 

If, o 
16. 
111.0 
11 .0 

19.0 
11 3(; 

.0 
,3.0 

14.0 
16.0 
l5' 
17.0 
0.0 

Z1.!, 

2E .0 
.0 

4 ', 
3 .59 .0 

. 
17 

5 
0 

25.5 
2 .5 

19.5 
.0 

21.0 
2510 
23 .0 
25.0 
35 

24.0 
19.4 
17.0 
-2.122. 
1.O 
;'4 .()
1.1.5 
l1,. 
1".7 
20.2 
1. . 
13.6 
11 .1 
16 .2 
18.3 
19.4 
19.6 
22.4 
31.6 

1 

1.5 69 
1.5 60 

.8 222.1 86 
1 .7 38 
2.6 51 

.9 50 
2.92.9 4 
4.0 20 

.8 43 
3.7 126 
2.8 149 
2.7 153 
1 .2 37 
1.2 14 
1.4 59 
1.2 65 
1.4 4b 
1 .9 32 

Camporamma jlaycos CAHC01 
4(1 . 0 4.,0 46.1 4.3 17 

[ecapterui punctatus CARDEOI 
173 

132 
135 
138 
141 
143 

10.5 

7.0 
9.0 
15.0 
10.0 
13.0 

23 .0 

20.0 
19.0 
23.0 
17.0 
23.0 

I7.6 

13.6 
13.5 
18.2 
13.5 
18.1 

2.2 58 

2.9 74 
2.7 28 
1.5 117 
1.7 86 
2.0 100 
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III c 

FAMILY/SPECIES STATION LENGTHSIN SAMPLELOW101STHIGHEST 'EAN| 07. '£EV. 1: 
Decapterus uctatus 
 158 9.5 17.5 11 8 1.5 64
icontinued) 
 160 P .D 17.5 t5.I 1.0 77
 

165 11.5 1785 E.1 2.0 ID

166 11.5 7.G I'I 1 .4 115
. 
187 16.5 . . 0
 
18, 16 2 .2.5
 
193 13.0 I 4 1 f-,
 
I9e4 5.0 1 ... I 
 97
 

Decapterus rhonchus CARDE02
 

9 2 0 .0 :'. A25
 

30 	 2B.5
31 9 Y 
 27
 
435 5 :q , ' 
 ' II
47 3G, 4- , r. . 11
 
5 0 ' 6

60 	 25
 
66 	 21 .0
8' 	 tI., 1'' I' n I. 4
 

900 £ ' . .. ',. I . 6
 

98 I1c .. , '' .' 9
 
109 2(1.0 n
 
112 2,1.0 81
 
115 " . " . "'t .0 .7 2

123 .0 7 . 0 17
 
365 24.0 1 . t. .7 53
 
309 2 .uC I' ."0 .7 21
 
311 I .p If .C, . , 4
 
316 1' 0
35 9 1 .4 .
 Ill
 
321 10 . I . cl (50
 
326 11 . 4. l . .7 12
 
3'0 I 0 , 4 i ,1 14
 
336 ' .2
 
337 ,1,0 1 -.4
 
340 o 10
 
34 1 10.C 15.
 
390 .7 0
 
391 6.5) .0 1 .4 75l
 
391 15.5 ,. 44
- , 
3q2 .0 3.0 I1.5 4.t, h5 
396 '.5 . . 0,1 , .t0 4 .1 42
3q7 14 0 A,.'1 .8 4,2 25
599 16.' 4 .1 2.2 
 172
 
400 1P. 57.0 21 7 . 71
 
405 52.5 (, .5 -5 .7 1.2 16
406 I1. .).8 15
 
4'6 o. 3H.- 19.5 1.3 23
 

Selar crumenophthalmus CARA01
 
'94 25.0 3 27.6 i 1.6 10
 

Selone dorsalis CARSLOI
 
66 	 1 . .0 1 q 1.0 17
 

131 24.0 ( I.2 1. 22
 
146 11.5 
 .1 4.8 27

153 5.0 1Q.0 I 2.5 42
169 16. 2e I .2 1 .0 68

180 15.1 1 . 16 .6 1 .6 19

270 :'".C0 (1 . 24.0 1 .0 44
 
272 2.0 3.5 1 .4 35
31.1 12. . .2 2.6 i
39P 14 .0 .0 5.8 23
 

Trachinotus mxl 1lsus CAPTC01 
288 13.0 24.0 18.5 2.8 24
 

Trachinotus ovatus CARTCO3
 
522 27.0 52.0 29.6 1.2 26

398 33.0 40.0 35.8 1.4 56
 
502 6.0 10.0 '.1 .8 100
 

Trachurus trachurus CART801
 
6 	 6.5 19.1 1 11.0 3.6 44
10 	 17.0 19.5 18.3 1.2 4
 
16 27.5 '52.0 30.1 1.2 11
 
23 
 2.5 	 6.0 4.5 .8 138
48 32.5 5( c 4.4 1.2 9
 

389 28.0 39.0 2,.9 3.1 17
390 7.5 10.0 Fl.4 .6 59

394 11.0 15.0 12.7 .9 127
 
483 26.0 34.5 50.5 2.7 15
 
486 14.0 35.0 22.0 6.5 195
494 17.0 55.0 27.1 2.9 134
 
498 6.0 12.0 9.2 I.2 100
 
502 5.0 11.0 7.6 1.2 Ill

504 13.5 27.0 19.0 2.5 103

512 15.0 22.0 16.9 1.4 101
 

Trachurus trecae 
 CARTR02
 
1 13.0 26.5 17.3 3.0 78
2 10.0 24.0 16.6 2.6 78
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III d 

FAMILY/SPECIES 
 STATION LENGTHS IN SAMPLE 

Trachurus trecae 
(continued) 

6 
7 
8 

i_ 
15 
16
17 
19 
2D 

LOWEST HIGHEST 
11 .0 1 .: 
11 C 22 5 
16.0 .­5 
;1.0 -15 5 
12.5 17.0 
200 pt, .515.5 17.0 
2 .9 
27.5 

MEAN ST. DEV. N 
h 5 2.5 16 
15.5 1 8 146 
18.0 1.0 11 
12.7 3.3 17 
15.7 .7 59 

, 2.4 516.4 .6 10 
V I .3 70 

14.t.' .6 is 

22 
6 

it. - .. 23 . 310 

27?9 / . ,I. .; .75.0 95 
832 1! .027.. '.; i ,. 3 

S 
18 
4I 

. 
'60 9 

.4 

. i. 

, .4 

. 

. 

1 

1, 

0 

• 4 L, .4. 9. b 1j 

47 
419 
51 
5 1 

54 

1, .'1 
14. 
It,.o 

b 
, 
. 

1 + 
1 

' , 

1. 
I 7 

' 

4 
f,8 
,{ 

. . ', 

531 ' 0 I, . I ! . ' I . . 714 

300 
390 

'r 
' 

' .IC 
1 .: !. ; 10' 

394 
397 
401 

, I . 

40f4(31 

4G7 
42"
425 
431 
4 1 
45,8 

4 0 7 
4 69 
471 

47() 

397 . 

I' 0 

.' 

1' .C 
5 .0r), 
13.'1 
311 

4 .2 
1 
15 ) 

15.5 

t u 

) 

15.( 

1 , 
5 

.0 
. U.0 

, 
3 [ 

2 . 

I'4 .0 

!I. 

. 

.. 

,.0 
, .0 

. 

,. 

1 .. 

. 
V 

1. 
1 .4 
1 .4 

f 

! 

, 
, 

I1 l 
C., 

4 

,I65 [').) 
,V ;~' 

4'0 
4 . 

"1 .6 
ti07 e 

4.9 h) 
7.9 24 7 

CIII LO)1 PTE 1I DAE 

F.pig ,is t ,h :"1.I 
CIII 

, I i; I 
I,;' 6 . 9.1 7.6 .6 81 

i' oj-L d onia l I C if I H01 

155 7.0 9.0 8.2 .5 29 

CLUI I AI"E, 

CI.UPE I DAI: CIUAAO0 

Ilisha ,frictina CI,ILOI 

7 5.5 7.0 6.2 .4 48 

64 
67 
98 
99 

IOn 
104 
107 
127 
i]
150 
153 
169 
180 
281 
282 
283 
314 
319 
405 
404 

10.0 
11.0 
10.5 
10.5 
10.5 
It.0 
18.0 
11.5 
10.0 
7 .0 

10.)
17. 
8.0 

11 .0 
11 .0 

5.1 
16;. 
15.0 
14. 
5.8 

19.5 
21.0 
24 .5 
22.5 
23.5 
17.5 
22.0 
21 .0 
;4.0 
00 

21 .5 
0 ..O 
16.5 
04.0 
18.0 
18.0 
2 .0 
22.0 
,6.0 

5 

1 .5 
14.2 
14.4 

l'.p 
lI1. 
13.5. 
19.6 
13.9 
14.5 
1I . 
I .I 
;,' I 
I 3, 
17.7 
14 .0 
13.3 
20 
19-
20.1 

...j 

1 .8 109 
3.0 26 
3.7 48 
3.1 60 
3. 60 

.0 49 
1.1 5.1 
2.4 50 
1 .( 79 
3.3 60 
3,0 49 

5 10 
1 .,1 199 
!.0 16 
i .7 16 
2.8 84 
I .8 30 
I .8 20 
2.7 42 
1.5 242 
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FAIMILY/SPECIES STATIO1 
LO6ST 

LElGTHS IN SAMPLE 
HIGHEST 'EAN CT. DEV. N 

Sardina piIcharous CLUSD0I 
10 7.5 8 15 
14 7.5 9.5 108 

390 10.0 1I .0 12.3 1.0 112 
498 5.5 . .4 1.4 100 
502 10.0 . 0 50 
502 4. . .5 0 
505507 1616.C, a 1 ."I., ,

!,i'.; 
0
102 

510 It. CI Ic 
511 1( I 
512 14. I .1 . 9 

Sardi nella aurita CLUCL01 

17 

47 . 9 
49 I . I 
55 18.0 1 0 45 
58 
83 

11.0 
10 C 1 11 . 

1,9 
.6 

7 
99 

89 67 
97 '.5 . 
103 8,; 
105 
II 

1 I C 
,I ., " . ,'' . )L 49 

113 t .5 . . . , ." .4 7c, 

123 I ' 
124 14 , 4 f 

132 ' . .4 f6 
135 
140 

7.r 
1(, .1) 
141(,. 

. 
1,1.L 
)i I .7 

1 .2 
1 .4 

1 
(1 

43 I1.l '. .:.I L 5 
159' .r * : i 4 .'7 101 

160 1 . . . 70 
165 f , 1 of 144 
166 
I6C'q , . -44.1 4.1 9f 

1159 :,. ! . Il.4 H 11 

17' 
175 

21 
11 .5 : :. ;" O 2 2 

184 
187 

Ih 
:0. 

57 
81.'L'l.,8 C 

189 17 ;. Il 1.2 U11 
12K. .5 1 

Iq 1 . r. n C fiq 102 
200 17 . ; Inl.( 1 ,5 16 

280 
'89 

.I-, 1.( I 
1 .0 

72 
31 

91 r. 8 39 
P Fi 1 .0 22 

rt "I7 1.0 88 

3[ "I I
" , ,, , ( 1 .0 30 

1 .0 14 
3 1 .7 7 
3'1 
- % 

I"l 
:'.-IX "(iC, 

I 1)
2.0 

25 
12 

3377; 1;,. 1 . 1 1,07 

341 
.'9 

, 
7 .C 

. 
,n.( 

211.2 
'17 .51 

.7 
1 .1 

50 
10 

390 
39f, 

I(' 
'01.0 

.,, 
< , 

12.2 
?[4.1 

1 .6 
3.•1 

35 
10 

41)8
,197 

.0.U 
'. 

4.0 
"5'''.7 

.8 

.3 
77 

III 

Satdinella madet-nsii CLIL02 
A. .8 33 

19 1" . 2.2 3.7 9 
54 17.9 2.9 61 
55 
56 
96 

,;.r 
;;.) 
24 .0 

"('. 
7.0 
.C 

'4.1 
24.3 
26 . 

1 .4 
1.2 
1.6 

35 
44 
41 

101 N .5 2 .5 21.0 1 .4 52 
105 1 0 ;7.0 -.1 1 .2 69 
107 ', 27 c 25.6 1.3 12 
III 
113 
144 

l4. ) 
, .5 

1) 5 

';'() 
.. 

27.3 
16.7 
1 8 

1.7 106 
1.5 107 
2.8 42 

146 ' 1 8.4 3.1 146 
147 1 .,O 3 4 .3 57 
150 05 10 1 .4 27 
1 1 
1 1 ,5.5 ;4 

C .1 
14.1 

2.5 256 
4.1 112 

15 
168 

90. 
f, .5 

;".5 
1 .5 

17.4 
10.6 

5.8 
1.9 

31 
15 

1(0 7.' I".0 0.2 .9 184 
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FAMILY/SPECIES STATION LENGTHSIN SAMPIE 
LCWE- 1I1GiEST MEAN ST. Ev. N

Sardinella maderensis 163 12.5 .O 0 90 3 9 44 
(continued) 170 9,5 11.0 
 I' i8 I') 

172 7J1 11.5 e.5 .8 91 
173 7.5 1 . 11.f 2.9 1 2 
17) 9.r 3., 1'.7 '.9 164 
1A 4.5 iD C 1 I 8r

I,' I1.C I[ 1 1. .4 16 
166 1.5 . 1'.! ". 10192 . 2 	 jr) 1 .I' 15 

94 .S 1 . 7 [ .8 9
19C 
 I 25
106 g'I ~ t 	 I , . , 

1 73
2807 .! / .! 	 1) . 1.4 7]
 

1- .1 	 .6 47
 
.4 33
 

0 I , 	 I ,5 19
 
0 1X' ' .9 6 

309 1!1.0 ,.6 1
 
31" 1')." , .0 "c .l .0 2 
114 10 , .5 13 
31, .. 8 6 

1 1 I 4 .10 30 

401 . . 1 1940',2 L .1) 7.P3. .511 W 
462 -.3 .4 -9 50 

DACTYLOIPTERIME DCAC 

Iactylopterus vol itatis DACDAO1 
57 20.0 44.0 28.3 6.0 13 
2C, 
273 

19.0 
22.0 

3!.0 
3.0. 

24,1 
22.5 

.0 44 
2.5 115 

27,1 19.0 26.0 21 .I 1.6 60 
275 19.0 31 .0 212.6 2.9 149 
277 22.0 33.0 27.5 '5.1 12 

EIGRAULI DAL ENG
 

EngrauLs sp ENGEIOO
 
452 5.0 7.0 5.8 .5 50
 

2n'raulis ci'tslolus ..NG12101
 
10 9.0 11.0 9.P .9 102 
12 12 ) 14,1 1_0 .5 16 
1" 11 .0 14.5 13.I .7 90 
14 8 0 20.5 8.6 .5 9t 
17 8 5 12.5 10 7 .8 104 
28 50 110 9.7 I., 26 
42 4 9 .4 16 
58 7.0 1'.0 	 9., . 99
f1 7.1 15.) 	 9.0 1.1 94 
70 8.0 I1 .0 9 .6 .6 79 
69 7,5 ) 0 8 .2 .4 68 
91 7.5 9.5 P.0 .4 43 
)1 1 1 ,) 1 ., 1".' .6 75 
17 5 0 .1 I .3 111 
205 . 9. . .5 110
 

C 	 G 9.3 .7 54 
' I.5 9.8 .7 135 

9 . 8.1 .7 128 
IO 4 ,", 0, 1 .2 74 

00.5
159,. I .0 .7 .t 232 

16 ., '. 12.5 1 . .7 43 
168 .5 9. .9 II 
169172 	 4.C0 ~ f0 67 ./9 106. I13
 

180 0 1) H .7 .7 45194 
 .0 7. 6. .5 117 
278 8u 11,5 9.8 .8 190 

'0.0 8 1 .1 82 
'. 

p 12.0 ).6 .6 147
 
1.605 7.5 .4 142 

7 10.0 t.1 .7 100 
4',,' f . -1 .6 9910.5, 5 
4J 6. 12.0 tc I .1 200 
e100 7.0 11. .2 .8 100
50? 4.5 '1 .6 100 

GEMPYLIIDAE GEM 

Gempylusaerpens GFFG EO 1
 
139 13.5 23.5 14.d 1.7 35
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FAMILY/SPECIES STATION LENGTHSIN SAMPLE 
LOWEST HIGHEST MEAN ST. DEV. 1; 

GERREILAE GER 

Eucinostomus 
melanopt-us 

GEREUOI 
303 
317 

14.0 
15.0 

19.0 
19.0 

15.8 
16.8 

1.4 
1.1 

33 
30 

MAEN I DAE MAE 

Smarts macrophthalmus MAFVMO 
394 12.5 14.0 13.5 .4 44 

MF.LJUCC II DAE E'E11 

Ilerlucctosusp MEMEOO 
495 10.5 19.0 14.0 1.8 100 

M'erluczxus mrl1cIiIs MERMEOI 
394 
504 

22.0 
17.0 

41.0 
30.0 

28.2 
21.8 

3.6 
3.7 

'1 
33 

McetrUccius 11011i MERMEO3 
21 

38 

36.0 

26.5 

44.0 

38.0 

40.0 

32.8 

2.4 

2.3 

14 

49 

MULLIDAE YU L 

Pseudlu-eneus jravnsi[MULPOl 
112 

122 

187 

297 
307 
317 
324 

340 
397 
399 

13.5 

12.0 

14.5 

1W.O 
17.0 
16.0 
14.0 

7.0 
10.0 
t3.5 

23.0 

16.5 

27.5 

21.0 
22.0 
23.O 
21 .0 
18.0 
24.5 
25.0 

18.8 

14.9 

21.9 
18.6 
1 .2 
19.4 
17.8 

11.8 
17.5 
1p.7 

2.1 

1.3 

3.3 

l.6 
1.3 
1 .5 
2.0 

2.9 
4.1 
4.1 

24 

12 

43 

22 
21 
23 
15 

24 
30 
14 

M'CTOPHIIDAE MYC 

MYCTOPHIIDAE MYCAAOO 
139 7.0 11.0 8.5 1.2 35 

Coratoscopolus sp MYCCEOO 
197 4.5 6.5 5.5 .4 71 

OPHIDIODAE OPD 

flrotula barbara OPDBROl 
38 28.0 57.0 40.7 8.5 10 

POLYNEMIDAE PLU 

Galvoides decadactylusPLNG AO 1 
63 
133 
145 
292 
303 

403 
404 

11.0 
10.5 
14.5 
9.0 
15.0 

14.0 
12.0 

18.0 
25.0 
29.0 
24.0 
28.0 
32.0 
22.5 

14.6 
17.6 

21.3 
16.1 
17.1 

17.5 
18.6 

2.4 
4.5 
3.8 
2.2 
2.5 
3.8 
3.0 

17 
24 
29 
84 
35 

48 
28 

POMADASYIDAE POD 

Brachydeuterus aurittsPODBIROI 
29 
30 
31 

39 
42 
43 
49 
56 
59 
62 
63 
68 
96 

104 
107 
122 
127 
133 

144 

9.0 
17.0 
18.5 

8.0 
8.5 
8.0 
13.5 
21.5 
10.0 
9.0 
8.0 
6.5 
6.5 

6.5 
8.0 
7.0 
12.0 
12.0 

7.5 

23.0 
22.0 
23.5 

22.0 
11.5 
22.0 
23.5 
26.0 
17.0 
19.0 
19.0 
19.0 
20.0 

15.5 
20.0 
13.5 
19.5 
20.0 

19.5 

lo.6 
20.1 
21.5 

13.9 
q.8 
17.7 
17.0 
23.7 
14.5 
14.1 
13.1 
9.2 
11.5 

8.0 
11.1 
9.5 
15.6 
15.5 

14.1 

3.3 
1.2 
1.0 
5.5 
.8 

4.8 
2.1 
1.1 
1 .6 
2.8 
2.0 
2.8 
4.4 

1.3 
3.0 
1.6 
2.1 
2.0 

3.1 

67 
47 
35 
62 
45 
72 
60 
54 
76 
75 
47 
64 
55 

86 
58 
50 
50 
35 

55 



III h 

130
 

FAMILY/SPECIES 
 STATION LENGTHS IN SAMPLE
 

Brachyeuterus aurituI 
nt~nued) 

145 
146 
148 
150 
168 

LOWEST HIGHEST 
10.0 19.0 
81.5 10.3 
9.0 18.5 
8.5 18,. 
6.0 17.5 

FUN,1 ST. DEV. 1 
6.0 2.2 35 
14.0 2.3 53 
12.7 2.4 159 
14,4 2,8 47 

.4 2.0 160 
170 
180 
192 
194 

8.5 
7.5 
12.5 
11.5 

14.0 
2,.O 

17.5§ 
In 

II 0 
P.4 
5 3 
5197 

1.9 
.4 

I.C 
.0 

15 
23 
70 
79 

279 
283 

6.0 
5.0 

220 
17., 

I 
12.4 

2.2 
2.6 

68 
97 

287 O.c 19.0 1r.4 2.1 18 
292 
293 

12.020. 
16.0 IC o 

I. 
17 

1.,
.7 

91 
93 

303 
304 

3.0 
13.0 

20 
".90 16.5 

.6.8 
1.3 

q9
35 

314 
317 
319 
340 
341 

10.0 
13.0 
14.r 
1'.0 
17.0 

20.0 
19.0 
20.0 
I'3.0 
21 . 

I29 
17.3 
17.9 
In." 
I. 

2.9 
1.1 
1.2 
I. 

.9 

79 
47 
47 
30 
52 

398 
400 
402 
403 
404 
405
406 

2c. 
55. 

15.0:' 
10.2c 
7.0 

.2
9.0 

' 
22 

2 
2 
2It. x 
I . I2 

.n 

. 

1 
: 

., 

.9 
.' 
.6 

1.7 
.1 

.2 

13 
100 

c)17100 
132 
10o 
100 
55 

407 
426 
454 
473 

10.5
16.5 

.0 
It.5t,

2. 

. 
.1 

I .I 
1.1 

1G12'. 
100 

100 
477 17.5 24.0 .4 1.2 IC0 
479 19.5 23.9 21. .9 41 
479 6.0 12.5 P 4 1 .3 101 

Paraprisipoima 
octolineatum 

}ODPAO I 
18 29.0 39. 5.5 7 

Plectorhynchus
nediterrans 

PODPLO I 
I 32.0 42. 3.1 41 

18 
112 
397 

29.0 
19.0 
12.0 

49.0 
26.5 
44.0 

35-9 
"1.2 
27 1 

4.9 
2.1 

10.6 

16 
14 
30 

P;omaddas .1 IODPOO0 
63 23.5 3H.() i .4 3.7 42 

Po a ass.ub ,lj-~ I (2Dr'001 

59 
88 

24.0 
26.5 

3) .c 
",3. 

'; 
' .7 

.6 
1.6 

8 
33 

90 
133 
428 

,0.0 
22 2 
21.5 

37037 
5..( 
26.5 

.v 
I2 .1 

24 .4 

1.6 
.9 

3.0 

24 
12 
4 

442 36 0 41. 40A 3.0 9 
Pomadasys incLsu,, 0D9102 

297 
307 
391 

17. 
16.0 
22.0 

30 
23.0 
29-

20.6 
11 
5. 

1.9 
2.3 
1.8 

12 
23 
132 

397 21, 2.5 24.b 1 .7 16 

Pomadasys 12e-ot,-" 101')Poo5 
4195 24.r6 .7 1.2 72 

117 21.0 .7.. 23.6 1 .4 15 
Pomadasys rugei_ 10I'P11y4 

339 20.0 24.0 22.3 1.7 14 
340 20.0 24..0 21.4 1.2 11 

POMATOMIDAI' pOT 

Pomatomus sa]UtliX 10TPOOI 
31 55.0 62.0 511.5 4.9 2 
47 50.0 95.0 66.7 24.7 3 
I1 
443 

48.0 
46.0 

59.0 
51.0 

50.0 
48.3 

2.7 
2.2 

6 
4 

123 37.0 40.0 38.0 1.2 6 

PRIACANTIIDAF 11)1 

Prlacanthui arenat u 9 PR4O1 
160 a.5 16.5 12.7 1.3 36 
313 7.0 8.0 7,4 .5 25 

SCIAENIDAE Sci 

ArgyrouomuB ap SCIAOO 
397 50.0 50.0 52.2 2.5 10 



131 

rAY.ILY/SPECIES STATION LENGTHSIIISAMPLE 
LOWEUT IIIGHlI:T VFAN1 ST. PEV. I 

Argyroqumus rcj118 SCIAPOI 
29 

4C7 
.0 

42) 
: .0 

14.0 
2.7 

(0.1 
6.0 

10.3 
12 
14 

Pseudotol ithu p cI PSO 
67

428 
100.0
14.5 

1I',017.7 
..0 I .O 

" 3
2.1 100 

PseudotoI ithu.ol 
elos t-

SC1SOI 
99 

404 
11 . 
22.0 

. 
!,h. 

16 .; 
28.P 

2.7 
5 .B 

24 
38 

Pseut1otol t hus! 
s en ejaILn 1 

Pusu~ct.ol ,thus t')/~s 

OC 11202 

~O 

145 
407 
4C7 

14.0 
51 .0 
93.0 

28 .0 
760 

114.U 

194.9 
1.1 

I f.3 

4.6 
8.5 
6.9 

8 
7 

15 

281 .0 '. 1 .t, 3.0 58 

Ptceroscion I 20l PT01 
99 

279 
281 
404 
474 

.8.9 
7.0 
8.0 
7.Ix 
9.0 

17.0 
i 1.0 
, J, 

. 

14.1 
10.0 
1b.1 
14.7 
18.2 

2.0 26 
2.9 25 
2.7 129 
4.2 165 
3.4 50 

Umbri na oumair hnmis sCIUM0i 
18 29.0 . .6 2.1 7 

SCOM1111IDA: OC1 

Euthynnus 

Scomber 

L I'ttratus~lCMEU01 

paponi-us SCmcCOI 

44 45.0 41-0 45.5 .7 2 

19 
21 
22 
26 
33 
49 

lOA 
111 
311 
458 
504 
505 
512 

25.0 
26.5 
25.5 
23.0 

6., 
!1 .5 
17.0 
21 .0 
20.o 
39.0 
19.C 
20 .0 
1b., 

30.5 
39.0 

1 .0 

I .0 

c7 .5 

27.0 
32.4 
27.6 
26.1 
9 .9 

16.6 
o+.3 

27 .8 
.6 
.1 
.5 

Z4.3 
.2 

1.3 47 
4.9 5 
1.4 13 
2.2 25 
1.5 38 
4.6 12 

.8 46 
1.9 22 

.7 13 
3.9 6 
1.7 36 
1.7 50 
1.2 100 

Scomboromorus trit , SCM O I 
98 

105 
147 

40.0 
30.9 
36.0 

1'.0 
-'9.5 
9.0 

48.6 
36.2 
3

Q 
.2 

5.8 
1.8 
3.4 

26 
57 
37 

SFRSAN1IAU SEP 

Epinephelus a FerEus2EiEPOI 
II 
90 
112 
407 

52.0 
60.0 
43.0 
56.0 

7(.0 
7.0 
72.0 
F'8 .0 

61.5 
65.8 
57.5 
70.4 

9.9 
7.2 

20.5 
8.8 

6 
4 
2 

II 

Epinephelus qaa., f FE1EO2 
117 75.0 75.0 75.0 .0 I 

Eplncphelus flciatus 2E5F03 
18 
90 

35.0 
41.0 

64.0 
41.0 

52.9 
41.0 

9.7 
.0 

15 
1 

Mycterop-rca rubr- FPMYO I 493 7.5 11.0 8.8 .5 90 

S II R I H11 S MIT, 

Ponaeus P kerathurus S118I8E62 
492 10.0 17.5 13.0 1.4 177 

SPARIDAE SPA 

SPARIDAE SPAAAO0 
317 12.0 25.0 16.6 3.3* 34 

8oP boops P888001 
49 
53 

116 
117 
158 

13.0 
14.0 
6.5 

14.5 
9.0 

21.0 
21.5 
!9.5 
22.5 
19.5 

14.5 
19.3 
16.9 
19.1 
10.9 

1.4 105 
1.7 51 
1.8 105 
1.6 50 
1.6 103 
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FAMILY/SPECIES STA1 il LENG I i 11. .h IALk: 
LUWE . hl(fIS- lEAiN 'T. DE 11 

B bo 311, i2 .( I ) 4. 0 c,
3n3 d ,4 . 9.0 5,1 I , ,t0 
32' l1 .00.7 f. 4 10 

3 16.C C. 2.10 25541, 11." ;. 6.9 1 C 120 
!97Z6 .3 4 -1 62 

Denjtux nql a n* I s p , P ',I 

4,
1.3 c, Q .8 12 
1(,4 15.5 24 I 9 1.9 108 
177 14.0 28.5 25.b 2.9 145 
511 11 .j .5 93 
312 1.0 1 .4 .8 
3E 11 , ! , 9 4, 

Dentex canaronsis ."A[IE02 

1B7 24 .', ;,,. .0 A%. 1 .5 10 
4,1 I1E.0 .0 i1.:1 -.g lo0 

DeIlteX 1mac:,I)lih 
halLms | []j!
 
.I - .1 I7 
2 i7 .7 87 
394 it,0 u I I 2,9 97 

15
116 
119 

.1H.11 
7 5 

. .
,I. 
-'.) 

19.1
I,) 
1.1.3 

1 
3 .6 

17
6 

77 
143 :,1.­5 I5.-j 0 10 
164 
177 

12,5 
11.0 

"I .(t 
o 

17 1 
" .2 

1I 
2.4 

, 
49 

1Lb 10., 1.)0 1-.6 2.7 3) 
39.1 1.5 20).5 1.8 4.4 

bentex 9ibliC,, 121ADE5 
!H 37..0 4 . 40.4 4.7 13 

Deuntex nII l l , AF,EO 

34) t., 1,,.0 I1.4 .0 29 

46b '. 2 .4 16.5 I .9 50 

.l!L, ~ tip 1,A ItI,,O 
49 20 .0 2) .5 25 ." 3.3 6 

pI .4u .elk'u l.,tt l 2l|'AI.IG 

I 1 3, 2,, 1 1 1.4 55 
7 IO . 0. I 1 2.4 85 

49 16.5 200 1.3 1.4 5 
406 15 .0 2'; 18.2 3.0 13 

Lithn athu!:.;in. ....y- CPAL10I 
82 29 . 5,1,o 51 I 2.9 7 

Pa.ls bellottit !IPAPA0)2 
I "10. } .0o ;'<* '8 11 

1
7 .- I ' . 19 

:tpo ' '17. 2.. 4t,
l)
 
41,49 49 I 1~' .O I '.i') 3'I "10 

53 11.0 ..15 2 -.9 74 
,7 ,

90 ?1. 5 .(: -4 .I . 2 

9. 71
 
4 I 40 

117 I 6 1,." 49 
122 r 1 .-,, 9 

14 7 

01) 17 .0 / -, . . . , 
1 

33 I1.0 I '1{i l IL '91 I119, .0 . ., . ' 5, 1 

39. 27o ?l V . I " 14'5't:.O . , 

44 .0: ; , 7I ;.I 

492 , 7." ,.4 . 41 

1 
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FAMILY/SPECIES LENIGTIH;1V CA"LE 

III k 

. f' l IIGB F7T FEAN . I' . N 
SparuB SPASAI 310 46.0 3(.7 4.0 27 

cacruleostictus 80 23.0 29. 5 2.5 
82 11.0 27.0 2.0 3.0 
143 24.0 27.' 25.7 .8 3 
297 "1 . o.3 26 
443 25.0 39. t . .. 27 

SPIIYR:ENI DAE fIl 

Shre dubi.a SIlSI'O1
 2f 41.0 49.0 44.4 2.6 7 

56 42 52.0 .1t. ".11 10 
59 
117 
452 

33.0 
49.(, 
40.0 

47.0 
5 .0.) 

.C 

4'. 
.I 

3., 
I. 
44 .0 

33 
7 

55 

2phyracnat sphyracna nP112102 
0 41 J, 4 ,4 . 0. 16 

49 42.0 ,p,.( 45-9 .9 
405 . 41. 0. .9 

Sphyr L,.picatorum SIIOP03 
66 75. ,4. 47 .1 6.5 8 

6 01 .0 1 .4 2 
96 40 4t.4 5. Z8 
101 34 4! t .1 24 
103 4­ 41 4 .;, ?. 4C 
104 
132 

E8. 
. 

l 
' 0 

).I
' . 2 8 

144 1 r, 41 t; f . 92 
147 19 . 44 .0 99 
146 1 .

'51I¢,r, 
42 o 
1.O I"4 I.9 

40
7 

153 Ill 10.0 ;4.7 .7 23 
156 1t, 4 . 4.1 7.1 10 
166 I H 
169 17. 9 5 
170 2 1.7 1 .6 1t 
1752 
1E3 .c 0.0 

20 
47.3 

2.0 
e., 

;'4 
12 

194 C. 47 0 Z"8.3 6.0 15 
315 60..3 46.3 4.5 26 

C E P II A L 0 ,O D A SQU 

Loligo vuiIUris 00lL021
 
406 9.0 36.0 16.9 5.2 44
 

STPOMATEICAE SIR
 

Stromateus fihtol1a STRST1I
 
66 30.0 44.5 37.2 4.4 17
 
398 37.0 45.0 41.7 2.4 15
 

SYNODONTIDAE SYN
 

Saurida brasilinsls 3YN0501
 
68 9.0 13.0 11.1 .9 46
 
70 9.0 14.5 10.8 1.0 82
 
140 7.5 11.5 9.5 .8 86
 

TRIGLIDAE TrG
 

Lepidotriila carolae TPGLEOI 
57 17.0 24.5 20.9 2.0 24 

TRICIISURI DAE TII
 

Trichiurus lepturus 1TRITI01
 
26 93.0 119.0 103.3 6.8 15
 
40 45.0 125.0 92.5 21.2 71
 
46 45.0 125.0 67.3 21.8 31
 
279 20.0 70.0 40.7 15.2 51
 
314 22.0 50.0 33.4 6.8 43
 
315 20.0 90.0 51.0 24.8 26
 
329 7r.0 115.0 94.7 9.9 30
 
389 92.0 126.0 109.3 8.0 54
 
395 91.0 109.0 103.4 5.5 10
 
399 43.0 112.0 83.7 25.4 14
 
404 33.1) 102.0 55.6 23.3 36
 

ZEIDAE ZEI
 

Zeus fabor ZEIZEOI
 

431 24.0 53.0 42.3 8.9 16
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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 - Ariidw POD - Pcmadasyidae 
BAL - Baiistidae PAY - Rays 
CAP - Caproidae SCI - Sciaenidae 
CAR - Caranqidae SCM - Scombridae 
CEN - Centrupomidae SER - Serranidae 
CLU - Clupeidae SHA - Sharks 
CRU - Krill SIER - Shrimps 
DAC - Dactylopteridam SPA - Sparidae 
ENG - Enqg aulidae SPH - Sphyraenidae
 
JEL - JclIyfish SQU - Squids 
MER - Merlucciidae TRG - Triglidae 
MUL - Mullidae TRI - Trichiuridae 
MYC - Myctophidae ZEI - Zeiidae 
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, i ;I FII. '. it i 1" ,1:1 f 
I- 4'-, ' '~ 

2 7 40l1 : 2 

41.1 C II II 01 .i t 7 F~,71 , 77t.
 

TO AL 11410 I, IIII Ii . .'5 6 I - |.. .C . [ .
 

IrcIda rc: a:., I I .... .:. I ,II Itllk4~,L0001 1,t 0 In t t 0 ;! C5, otI J' TO 0 11710 .( . 

,6?Kii .. .... ^ FC.. 

(H CA4 7 .4 7~I1H t , ; :7 }U 

TOTAL 111CUBEHAL 11' 1 ~ .. 

JIIt I 7 4 I " 7", 7 0.' I 4' 
Ctll
C;fg 

7 
0 

F. 
' 

3 
1 

I
C 

2 (7
4 

",4r9.5
1 

2'. 
I 

[ ' 1 , ' .5 4 .L 
. 

, 
Q -C 0 4 I '1.1 ,. . 

cf0
1I0 I

1 
3
I 

1
0 

C
1 

2 29
II 

1q4.7",I5
77.9 .

r4 4 
.,, 
. 

.,. t9 4
0 

CAR 5 7 4 I 0 47 4.1 2 . j 
410 0 0 0 I 0 3 .1116.7 1 .. . 0 1. 

CIII3 3 7 0 0 2 40.1 I , , ' '4( 
IICF 
Other 0 h 

1 2 t 0 0 C5 ;'3.0
.0,5 

I 1
1 

0 . ',4 7.5 
. 

6'ooUCA 1.III-A- i *Il I 141 " ,0 4 7 .--.4 

PIITAL NU1111 OF2 IAUIS I C 49 0 1O 7 



150 
VI b 

Summary of catches from stn. Q12 to stm. 343, Cape Verde - Cape Blanc, Sept. 1981 
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VI C 

Summary of catches from stn. 473 to stn. 503, Cape Verde - Cape Blanc, March 1982 
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VI d 

Summary of catches from stn. 275 to stn. 311, Bissagos Is. - Cape Verde, Sept. 1981 
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VI e 

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

1981 
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VI f 

Summary of catches from stn. 426 to stn. 472, Bissagos Is. - Sierra Leone,
 

February 1982
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1. 	 INTRODUCTION
 

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 1981. The main objectives were:
 

a) 	 An acoustic survey of the distribution and abun­

dance of the pelagic and demersal resources.
 

b) 	 Saml1ing 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 resuLlts 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 on 16 November.
 

The survey track Logeth1iet with fishing and hydrographical 

stations are shown in Figures 1 and 2. The islands were 

s~i d j.n i clockwise direction, beginning with Fogo in 

the west. The shelves of itl the islands were covered, 

including also fishing banks within the archipelago. On the 

tracks be-,tween the island]s and also on some broader sweeping 

tracks pelagic resotirces over deep water were investigated. 

The vessel called on Praia on 27 November to exchange some 

of the Norw,.,;tan 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 atound the islands Sal, Boavista and 

Malo, and this time also an attempt to evaluate the demerEri 

resources by 1ctoiom trawling was made. The vessel made a 

last call on Przia on 1 December. 

The Portugese navigationi1 charts provided for the survey 

proved to be lacking in ,tails for some of the islands with 

many shoals and breakers unmarked. For safety reasons this 

made parts of the shelves inaccessible to the vessel. As 

this mostly concerns the is]ands Santiago, Fogo, Brava and 

St. Nicolau where the shelf is extremely small, the lack of
 

important acoustic 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 long lines was tried.
 

During 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 Hydrography
 

General features of wind- and current conditions around the
 

Cape Verde Islands
 

The Cape Verde Islands lie in the southern 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
 

(DIETRICH and ULRICH, 1968). The atmospheric
than 0.5 knots 


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
 
-
 ), and the


period was gentle to moderate breeze (4-7 m.sec
 

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 lag of 2-4 days between 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 and 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 in. 

In the upper wind-mixed layer the temperature is about 0.7°C 

lower at the west side of the archipelago Fogo-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 (Fig. 4). T-S analysis of the data shows that thiL 

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 seems 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, dowr­

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 Joao Valente Bank,
 

it is considerably deeper, 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). Fig. 7 shows the vertical circula­

tion around the Joao 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/l and percent saturation, 

respectively. '11he upper: well inixed layer above the bank has 

very high concentrations of oxygeWn (120 percent saturation) 

indicating high primary production. This must be caused by 

the combined effect of upwelling and iixing bringing nutrient 

rich water into the euphotic 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, however, be an effect of the position of this 

section at the north part (f Lt 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 in 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 and 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 Fig. 12.
 

Based on the characteristics of the echotraces and partly on
 

the composition of the catches the indices of abundance were 

split into peilagic and deimersal fish. This is a customary 

classification hased on fie distributional- and feeding 

behaviour of the various fLsh species. The criteria on which 

t).. ";, rll i,-'C, w; made ,, . ar.',.r, uncertain and too much 

Colti1, iC_ ;l dId th .,cd i these sub-estimates. 

Ono riou1 of the survey i; the demonstration that Lhe 

distril ut ,ion!..small -. : i d demersal fish is cliA;ely 

restricted t-, the shelf r,:jiuis of the islands. No signifi1­

cant recordi gs of coniimercial fish were made over the deep­

water areas i,etween the islands. One should note, however, 

that this t',', of survey Ls not suitable for large pelagic 

f, Fli .,h ain i as, and a no'';i-i onccurrence of these would 

not be show,'n. 

The observations or echo-irtensif;y have been converted to 

measures of fish density -iiaccordance with the conventional 

method lescribed in Annf,, V. By area integration estimates 

of fish Liamaos are ohlt , hose are shown in Table 1 

split. on four sub-areas wjti,i archipelago. The table 

includes approximate est j .SSima 0I -:leilf areas and a calcula­

tion of the viearn f j nl d. L ' iris ide the shelf, although 

this miasur-e 01 produrt: i i (-: per unit shelf area may be of 

limited re evarc in ar.-:,;p,.aJos with narrow shelves. 

Verde IslandsThe estimate of total fish hiomass for the Cape 

is 100 thousand tonnes o fish. Of this about half is allo­

cated to pelagic species, mainly the scads Decapterus 

macarelus, D. punctatus ,iid D. rhonchus. 
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The islands Pogo and Santiago had only some faint recordings 

of fish, and the total estimate of 1 500 tonnes is considered 

to be of very low jreci.; ion. 

The sh i.A ,round Sto. Ant,-a), S. Vicente and S. Nicolau con­

taijned A oIt 20 tiiiasaid (,niu.s utf fish. The pelagic contribu­

tion t._- abot i_ 1) u tonnes, which is mainly 

Decajt macarellus around S. Vicente. The amount ofa -) 

demer7 sh in the catches ii, this area is too low to 

providi. ,iny basis for assetssneiit of species composition and 

di str Lit 1( . 

The iround Sal is anprnoximate 1.50 run 2 . The estimate 

1rom i :t. covorinq i:-) t)onua.nd tonnes of fish. The 

don i.'- spg c .,jere [)_ucipLerus macarellus, D. punctatus 

51 n1 i rens 1 a.Seiii madt 

- Boav istL rlaio between two 

i21.. ad i. , 850 ni . and cwupr i so aboe t 60%A of the total 

shelf area be onqLng 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 

as. srmeta, em total fish biomass: 69 thousand tonnes and 64 

thousand t,-Yno s respectively. 

Tilt Sil I I 1u:l and and the 

15 Lot,,m tri:.. tia ls were carri ;on out around the islands 

"a1 , Boa ,.i'I a ad lmaio. Though w.,ome of the hauls were aimed 

,-If 1 .cfl o iom atpoa I,]iintii,-d by echo-sounders thus. and 

not sta t srico]ly random, a biomass estimate based on the 

ca tchOS- aI area71 swept by the trawl could give some tenta-

Liv Iri(a ,ure. 

With a totil shelf area around these islands of about 

21. 000 rn a "swept- area-ustjirite" of about 20 thousand 

t)nrios i;f dernwts,a i i s ,-tained. This is based on an 

,:issmreratciabi i ty roef f icient q equal to one for the area 

-t.tween the wing ends of the trawl. 

http:t)onua.nd


171 

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-botom 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.
 

Thu pelagic resources around Boavista and Maio are mainly 

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

D. rhonchii, and Sardinella maderensis, mentioned in order of 

ijnportanr . 

The demersal fish were mainly representatives of the families 

Sparidae, 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 dominated the catches, 

being present in 65% of the trawl hauls as shown in Table 3. 

Other coimmon 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 bottom 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
 

(103 tonnes) (103 tonnes) (103tonnes) 0-200 m density
 

(rum) (tonnes/nm )
 

Fogo, Santia;o 1 0.5 
 1.5 --


Sto Antao, S. Vicente,
 
S. 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 50 100 	 1447 69.1
 

Table 2. Catch zates 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 % of 
Catch grouping: kg/hr 1-9 10-49 50-i99 200-499 >500 in total no Mean total 

of hauls catch catch 

TRAWL: BOTTOM NO OF HAULS : 17 

FAMILY: 

CARANGIDAE 0 4 1 2 4 65 1050.3 59 

SPARIDAE 0 1 3 4 1 53 301.5 14 

MULLIDAE 2 0 4 1 47 212.6 9 

CAPROIDAE 2 1 1 - 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 I 13.1 1 

MACROURIDAE 1 0 0 1 0 12 131.6 1 

PRIACANTHIDAE 2 1 1 0 0 24 -.4.5 1 

Othei 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 
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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 northern 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 tb3
 

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 off Boavista did the two
 

species mix somewhat, but then only with very disperse
 

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, oiily 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 blue 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 dense 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.
 



176
 

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 Joao Valente 3ank (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 groupers Eoirephelus guaza 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 Maio - 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 Joao Valente Bank. This
 

is judged to be an effect of the prevailing current- and
 

wind systems and since these are active over large parts of
 

the year, it seems likely that the upwelling is a process of
 

significant importance for the biological production in this
 

area. About 3/4 of the total fish biomass estimated for the
 

whole archipelago of about 100 thousand tonnes was found
 

over the shelf areas of Maio 
- 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
 

thousand 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 surey in each of
 

April and October 1976 good fishing grounds for bottom trawl
 

were located on the shelf around Boa Vista and on the Joao
 

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 indicatethat 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. Str~mme (cruise leader)
 

Mr H. Gj~saeter (biologist)
 

Mr K. Str~msnes (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 (biologist) 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
 

DATE TI1 8N GEARSTART No. TYPE T POSITION CTC 11G0
,TXI'n0DOMINANIT SPECIES 

WEIGTH (KO)
_F 

14.11 1948 346 PT >5C0 25 14043 
' 

018038- 1000,0 2000,0 SALPS 2000,00 100,0 

15.11 1951 347 PT >500 15 15000 
' 

022057 
' 

300,3 600,6 FYCSOPH:DAE 600,00 99,9 

16.11 0134 348 PT 44 1 15018, 023015 
' 

2,3 4,6 Sardlnella maderensie 
Atlerrev hlars 
,ecepterua puncatu 
Solar c.rienophthalmus 
C F " H A L 0 P 0 D A 

,40 
,40 
20 

2,60 
1,C 

8,6 
8,6 
4,3 

56,5 
2',7 

17.11 0736 349 PT >500 60 14065 
' 

024032 5,0 12,0 Vincljuerria or 12,00 100,0 

18.11 0450 350 PT 250 (0 17 
0 
C6 025021- 68,0 '6,0 lecepterus macurellue 136,00 100,0 

18.11 1457 51 PT 70 60 16056 
' 

025000 
' 

10,0 10,7 Slondyliosora cantharus 
Decqpterua macarellus 

3,85 
6,95 

35,9 
64,9 

18.11 2354 352 PT F,5 25 I('47 
' 
025'03' 74,0 56,4 Uecapt~rus macarellus 56,44 100,0 

19.11 0350 353 PT 25 I (049- 024049- ,0 ,0 10 CATCH ,00 0 

19.11 2524 354 PT >500 30 16'05H 024°03 19,0 38,0 Cubiceps up 
Neolntua tribes 
ALPS 

2,24 
.38 

35,14 

5,8 
1,0 

92,4 

20.11 1715 355 BT 23 23 16'37 
' 

022052 
' 

2b,O 810,5 Decapterua ;unctatuo 
I"ueudupeneue prayenoi 3 
Diploduo bellottii 
Trachinotus ovatus 
Lithopnathus mormyrua 

224,40 
122.67 
149,60 
59,84 
92,75 

27,6 
15,1 
18,4 
7,3 
11,4 

20.11 L135 356 BL 49 49 16'43- 023'01 
' 

6,0 6,0 Mutelua musteluo 6,00 100,0 

20.11 2220 357 IT 60 20 16C41 
' 

D23001 
' 

78,1 141,3 DecapteruB macarellus 
Sardinella maderenviB 
.xlar crumenophthalmus 
Vrupio ecuda 

118,55 
2,26 
4,34 
4,76 

83,8 
1,5 
3,0 
3,3 

21.11 0949 358 PT 78 78 1601 
' 

022053 
' 

878,1 1317,1 Decapteruo punctntus 
Page lu acarne 

Piploduo op 
Xutelln maotelun 

1236,00 
22,50 

28,50 
13,50 

93,8 
1,7 

2,1 
1,0 

22.11 0930 359 T 62 62 15057- 022043 
' 

10,0 20,0 SALPS ,00 ,0 

22.11 1100 360 T 60 60 15'57 
' 
022044- 5000,0 6000,0 lithognathus mormyrus 

Decapterus punctatuo 
PaeudupeneuB prayenlis 

93,80 
4837,60 
1068,80 

1,5 
80,6 
17,8 

22.11 1630 361 PT F0 80 1559 
' 

023C3 
' 

C ,0 110CATCH ,00 ,0 

22.11 2125 362 PT 73 73 15 5" 021055 
' 

1131,0 2262,0 Decapterus rhonchus 
Poop, hoops 
Antigunia caproa 
Chelidonichthys lastoviza 

842,00 
966,00 
234,60 
30,00 

37,2 
42,7 
10.3 
1,3 

22.11 2320 563 PL 54 54 15050 
' 

023601 79,0 79,0 ouateluo 7utoluc19,00 100,0 

23.11 1009 364 PL 32 32 15048- 023011 
' 

35,0 35,0 Cephalopholis taenopsio 
Paraphristipuoa up 
Ppinepheluo gunza 
Erlnephelun alexandrnuo 

11,30 
4,20 
14,00 
2,8-

32,2 
12,0 
40,0 
8,0 

23.11 1900 365 PT >500 40 15050 
' 

023018 
' 

23,3 30,9 MYCTOPHIDAE 
Cubiceps gracil's 
SALPS 

23,67 
1,96 
4,92 

76,6 
6,3 
15,9 

24.11 0215 366 PT 500 40 16'21 
' 

023045 
' 

33,0 66,0 MYCTOPHIDAE 
SALPS 
S i R I X P S 
C E P 11 A L 0 P 0 D A 

61,00 
1,00 
2,00 
1,00 

92,4 
1,5 
3,0 
1,5 

25.11 0704 367 PL 24 24 16012 
' 

022039 
' 

75,0 75,0 Muotelus muntelus 
Phizoprionodon acutus 
Lothrinun atlanticua 
tarocephaluo laevipatus 

38,00 
21,00 
8,30 
4,40 

50,6 
28,0 
11,0 
5,8 

25.11 1210 368 PL 20 20 16009 
' 
022'58- 27,1 27,1 Fustelue mustolue 

1ihizoprionodon acutua 
Lethrinus ntlanticus 
Lngocephalue laevigatus 
lycodontis op 

2,10 
16,50 
1,70 
1,70 
5,10 

7,7 
60,8 
6,2 
6,2 
18,8 
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TIME STH GEIR DEPTH (M) POSITION CATCH (KG) WEIGTH (KG) 
DATE START No. TYPE 7T4;46 OT EASTFM TT-T DCYINANT SPECI ES r tin 

25.11 1515 '69 rT 73 73 16'05' 023002 
' 

255,0 510,0 Boops hoops 
Paellus acarne 
Peeudureneus prayerale 
Eecapteruv purctatuo 

16,00 
25,60 

212,50 
232,00 

3,1 
5,0 
41,7 
45,4 

25.11 1655 370 BT 90 00 15057 
' 
023003 

' 
229,0 458,0 Facrorhoz.phosuo scclornx 

Antionia carror 
Dacty]cptcrus volitrns 
Frlnepielu, ulexar.drlnun 

261,00 
122,40 
65,70 
7,30 

56,9 
26,7 
14,3 
1,5 

25.11 2000 371 PT 59 25 1559 
' 
022056- 218 21,8 Fr!inella madcrenslo 

Doors locr 
L,ci,,ettruq lunctatu 
Scpterus mocc reIlus 

.90 

.90 
21 ,80 
4,70 

3,1 
3,1 

75,6 
16,3 

26.11 0150 372 PT 72 35 1,040- C23'°? 2,1 44,0 Dvcurtoirus 
SA1,1P 

purctatuo 29,80 
14,20 

67,7 
32,2 

26.11 0805 373 PL 24 P4 C; 
' 

021013 
' 

, , NO CAT4CC .00 ,0 

26.11 1300 374 PL IC 40 15"26' 023026 
' 

3c, i, rilo1, .rpontrit 
Curinx crycou 
Lycodontis up 

1,40 
10,32 

,20 

11,6 
86,0 
1,6 

26.11 1440 '375 6L 45 ,5 15026 023025 
' 

15,0 4,8 Coranx cryuo 
Diplocu!, focintus 

4,25 
.37 

88,5 
7,7 

26.11 1810 376 P11 47 47 15027- 023025- .0'0 0O CATCl ,00 ,0 

26.11 1650 377 BT 32 -2 15016. 023015 
' 

30,0 6(0,0 loeudupeneuo prayenis 
Lecapterso punctatus 
Vecupterun mucarellus 
FaFellus acarne 

152,40 
76,80 
18,00 

312,00 

23,0 
11,6 
2,7 

47,2 

28.11 1935 378 IlT 46 46 15'23- 023'12 
' 

440,0 e60,0 Acanthuruo monrovoie 
Pricanthus arentun 
POPADAS"!IDAE 
Poepr tcops 
YuotCnu Cusute lul 

248,00 
150,40 
144,00 
51,20 
144,00 

28,1 
17,0 
16,3 
5,8 

16,3 

28.11 2355 379 BT 72 72 15'40 
' 
023012 

' 
447,0 894,0 MYCTOPHIDAF 

Pupel lus acarne 
Boore 1,ocpo 
Antiponia cul roti 

15,20 
22,80 

463,60 
330,60 

1,7 
2,5

51,8 
36,9 

29.11 0435 380 PT 70 20 15048- 023005 
' 

30,0 (0,0 Dectipteruo macarellus 
I)ccapterue punctatus 
SAL1S 

25,20 
2,40 
32,60 

42,0 
4,0 

54,3 

29.11 0635 381 BT 72 15049 
' 
02300; 

' 
80,0 130,0 Muliteluo mustelus 

Flotulario petimbn 
ZSup faloer 
Decpt.eru punctatug 

44,00 
63,00 
8,60 
23,40 

27,5 
39,3 
5,3 
14,6 

29.11 0935 382 DT 112 112 15052. 023°0 
' 

4(3,0 926,0 Antiponln capros 924,00 99,7 

29.11 1130 383 BT 74 74 155' 
' 
023°00 

' 
45,0 90,0 Muatelus mustelus 

Decapterun punctatuo 

Antleonia capro 
Dactylopterun volitans 

49.60 
60 

lb40 
6,80 

55,1
10,6 

18,2 
7,5 

29.11 1400 384 lPT 42 42 13056, 022056 
' 

45,0 90,0 Mustelus mustelus 
Fiotularlo petimba 
Aluterun punctatuB 

23,00 
6,80 
61,20 

25,5 
7,5 

68,0 

29.11 2151 385 PT 42 15 16016, 022055' 124,0 224,4 Decapteruo punctatun 
Decupterun rhonhue 
Sardinella maderensis 
Poop Loops 

123,08 
81.08 
15,20 
3,25 

54,8 
36,1 
6,7 
1,4 

30. I 0355 386 PT 83 35 16'20 
' 
022049 

' 
46,0 92,0 Decapterun punctatun 91,60 99,5 

5).11 1720 387 BT 68 68 15'56 
' 
022043 

' 
2000,0 4000,0 Decapterus punctatue 

Poeudupeneua prayensIo 
3938,00 
62,00 

98,4 
1,5 

01.12 0225 388 BT 27 27 15005 
' 
015008 

15'1 

' 
280,0 560,0 LIthot-othus mormyrus 

Diplodun rayensia
POmad.eyo incioue 

282,00 
12,60
125,60 

50,3 
2,2
22,4 

Poeudupeneuo prayenis 75,20 13,4 
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ANNEXE III. Results from length measurements
 

FAMILY/SPECIES STATICN LENGTHS IN SAMPLE
 
LloTST HIGHEST MEAN ST. DEV. 1:
 

CAPROIDAE 

Antlgonia capros 
379 11.0 16.0 14.2 .8 89 
383 6.5 15.5 13.3 1.9 48 

CARANGIDAE
 

Caranx crysog 
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 ;2.5 19.0 14.0 1.0 117 
360 9.0 17.0 11.5 1.3 119 
369 12.5 19.0 14.3 1.1 115 
371 12.0 19.5 15.6 1.5 126 
372 17.5 23.5 21.3 1.1 107 
377 15.0 22.0 17.4 1.1 134
 
380 1b.0 21.0 19.4 .9 14
 
381 19.0 24.0 21.1 1.1 98
 
383 11.5 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
 
387 10.0 13.5 11.2 .9 100 

Decapterus rhonchus 
362 30.0 26.13 1.2 111

24.0 


371 12.0 18.0 15.5 1.8 39
 
385 13.0 24.0 15.6 1.4 99
 

Decapterus macarellus
 
350 
 19.0 
 32.0 
 25.2 3.9 100 
351 28.5 32.0 29.9 1.0 23 
352 21.0 33.5 28.0 2.4 53 
357 11.0 22.0 17.4 2.1 97 
371 16.5 27.0 18.7 2.0 82 
377 17.5 21.5 19.5 1.1 20 
380 17.0 28.5 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
 

Sardinolla maderensi;!
 

357 12.0 17.0 14.5 1.2 23
 
371 16.0 25.0 20.2 3.0 11 
385 17.5 26.0 22.4 1.7 35 

LETRINIDAE
 

Lethrlnus atlanticus
 
367 35.0 41.0 37.8 2.0 10
 

LUTJANIDAE
 

Lutjanidae indet. 378 41.0 48.0 45.3 2.3 8
 

MULLIDAE
 

Pseudupeneus prayonsis 355 13.5 19.5 16.2 1.3 80
 

360 12., 21.5 16.3 1.8 115
 
369 14.0 22.0 18.0 1.6 104
 
377 10.0 24.0 17.4 2.4 166
 
388 16.0 24.5 20.0 2.2 34
 

POMADASYIDAE
 

Paraphristlpona sp.
 
364 
 31.0 
 36.0 
 33.7 
 2.0 8 

Pomadasys IncIsus
 
388 
 20.0 
 24.5 
 22.3 
 1.0 
 41
 

SERRANIDAE
 

Cephalopholis taenopil3
 
364 39.0 48.0 44.7 3.5 8 
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FAMILY/SPECIES 

SHARKS 

STATION 
LOWEST 

LFNGTHS 
HIGHEST 

IN 
MEAN 

MPLE 
ST. DLV. N 

Rhizoprionodon acutus 
367 81.0 92.0 P7.4 3.7 8 
36E (6.0 85.0 80.0 6.7 7 

Mustelus mustelus 
363 68.C 97.0 84.7 5.2 35 
367 80.0 96.0 e6.4 5.6 16 

SPARIDAE 

Boops boops 
369 14.0 16.5 15.3 .7 26 
371 13.5 16.0 15.1 .6 26 
379 22.5 27.5 25.1 1.2 70 

Lithognathus mormyrus 
355 21.0 30.0 25.8 2.9 14 
388 23.5 29.5 26.5 1.4 55 

Pagellus acarne 
369 19.0 22.5 21.1 1.4 12 
377 19.0 31.0 25.2 1.E 122 

Spondylosoma cantharus 351 36.0 46.0 40.3 5.1 3 
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ANNEX IV
 

List of species caught by 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 crumenophthalmus
 
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
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MACRORHAMPHOSIDAE
 
Macrohamphosus scolopax
 

MONACANTHIDAE
 
Aluterus sp.
 
Aluterus punctatus
 
Stefanolepis hispidus
 

MULLIDAE
 
Pseudupeneus prayensis
 
Lycodontis sp.
 

MYCTOPHIDAE
 
NOMEIDAE
 

Cubiceps sp.
 
Cubiceps gracilis
 
Psenes sp.
 

PARALEPIDIDAE
 
Lestidium sp.
 

POLYNEMIDAE
 
Galeoides decadactylus
 

POMADASYIDAE
 
Paraphristipoma sp.
 
Paraphristipoma octolineatum
 
Pomadasys incisus
 
Pomadasys peroteti
 

PRIACANTHIDAE
 
Priacanthus arenatus
 

SALPS
 
SCARIDAE
 

Sparisoma rubripinne
 
SCORPAENIDAE
 
SERRANIDAE
 

Cephalopholis taenopsis
 
Epinephelus guaza
 
Epinephelus alexandrinus
 

SHARKS
 
Rhizoprionodon acutus
 
Mustelus mustelus
 

SHRIMPS
 
SPARIDAE
 

Boops boops
 
Dentex sp.
 
Dentex macrophthalmus
 
Diplodus sp.
 
Diplodus bellottii
 
Diplodus fasciatus
 
Diplodu- prayensis
 
Lithognathus mormyrus
 
Pagellus acarne
 
Pagellus bellottii
 
Spondyliosoma cantharus'
 
Viridentex acromegalus
 

CEP HALO P ODA
 
LOLIGINIDAE
 

Todaropsis sp.
 
SYNODONTIDAE
 

Synodus sp.
 
Synodus saurus
 
Synodus synodus
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TETRAODONTIDAE
 
Lagocephalus laevigatus 

TRACIINIDAE
 
Trachinus sp.
 
TracnM.nlas diaco 

TRIGLIDAE 
Chelodonichthys sp.
 
Chelodon Lchthys lasto-'iza
 

TRICHIURIDAE
 
Aphanophus sp.
 

ZEIDAE
 
Zeus faber
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ANNEX 	V. Equipment and metihod
 

The equipment used and the methods followed were
 

identical to those described in Annex I of the first part
 

of this volume with two minor differences.
 

(1) The classification of echorecordings was made as
 

follows:
 

(i) 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.
 

(ii) 	 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, bigeycc, etc.
 

(iii) 	 Recordings of mesopelagic fish distributed in
 

scattering layers.
 

(2) The integrator deflection was classified at two
 

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