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CHAPTER 1 INTRODUCTION

1.1 OBJECTIVES OF THE CRUISE

The general objectives were to estimate the biomass and map the distribution of small pelagic
fish stocks off NW Africa (Morocco, Mauritania, Senegal and The Gambia) by hydro-acoustic
methods and describe the hydrographic conditions there over a period of 50 days, in November-

December 1997. For Senegal and The Gambia the agreed objectives were:

e To map the distribution and estimate the biomass for the main small pelagic fish using
hydroacoustic methods. The species of interst were: sardinella  Sardinella aurita,
Sardinella maderensis, horse mackerel Trachurus trecae, false scad Decapterus rhonchus,

and anchovy Engraulis encrasicolus.

e To identify and describe the size distribution of the target fish populations by midwater and

bottom trawl sampling and process the catches by recording weight and number by species.

e To sample standard hydrographical transects for temperature, salinity and oxygen at about
13"35' N and 14°50" N.

The time allocated for this part of the survey, off Senegal and The Gambia, was 8 days.

1.2 PARTICIPATION
Members of the scientific teams were:

Centre de Recherches Océanographiques de Dakar-Thiaroy, Senegal:
Abdoulaye SARRE, Ibrahima SOW and Mor SYLLA

Senegalese Navy:
Souleymane GUEYE

Department of Fisheries, The Gambia:
Juldeh JALLOW (4-8/11) and Asberr N. MENDY (4-8/11)



Centre National de Recherches Océanographiques et des Péches, Mauritania:
Dah Ould ALIOUNE (10/11-16/12) and Mohammed Ould MAHFOUD (10-18/11)

Institute of Marine Research , Norway:
Reidar TORESEN, Oddgeir ALVHEIM, Guillermo BURGOS, Ingve FIELDSTAD and Tore
M@RK.

1.3 NARRATIVE
The course tracks with the fishing and hydrographical stations are shown in Figure 1.

The survey started off Casamance on November 4 with systematic parallel course tracks spaced
about 10 NM apart. To cover the whole distribution arca of pelagic fish, the shelf was covered
from the 15 m isobath and offshore to beyond the 200 m isobath. Trawling was done
irregularly, either to identify echo registrations or to check 'blindly" if fish were mixed with the
plankton in the upper layers of the water column. In the latter case, pelagic trawl with floats was
often used. A smaller pelagic trawl or the bottom trawl with floats was used for sampling the
pelagic fish in very shallow waters (depth less than 25 m). The shelf was covered up to Cape
Vert before a call was made on Dakar on November 8, to change crew and let the participants

from the Gambia disembark and the ones from Mauritania come onboard.

The shelf from Cape Vert to St. Louis was surveyed from November 10 to 12.

The hydrographic profile off The Gambia was occupied on November 6 and that off Cape Vert
on November 10.

1.4 METHODS

All catches were sampled for composition by weight and numbers of each species. The length
frequency distributions of the target species were taken in all the stations where they were

present. Total fish length was measured. Individual weight was calculated as w=al’, assuming

isometric growth. The complete records of fishing stations are shown in Annex I.
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Surface temperature and meteorological data from a weather station were logged automatically

and recorded with position and bottom depth every nautical mile sailed.

Hydrographic profiles were collected with a CTD sonde and temperature, salinity, and pressure
(depth) were logged by the Seabird Software. From these data series, records were selected from

standard depths and presented in figures.

The acoustic biomass estimates were based on the integration technique. The Bergen Integrator
(BEI) was used for analysis and allocation of S, - values. This system does not underestimate
dense schools close to the bottom as some times may have happened with the EK500 used in

the 1992 surveys.

The following target strength (TS) function was applied to convert S,-values (mean integrator

value for a given species or group of species in a specified area) to number of fish:
TS =201log L - 72 dB

or in the form C. =126 10 IJ#

where L is total length and Cy: is the fish conversion factor. The following formula was used to

calculate the density of fish in numbers/NM? in cach length group:

where

pi = density of fish in length group i

Sa = mean integrator value

pi = proportion of fish in length group i

Cy = fish conversion factor for length group i

The integrator outputs were split on fish groups using a combination of behaviour pattern as
deduced from echo diagrams, the BEI analysis and catch composition as described below. The
following groups were used for Senegal: 1) sardinellas, 2) carangids and associated species

(chub mackerel, hairtails and barracudas).
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The above equations show that the conversion from S,-value to number of fish is dependent on
the length composition of the fish. In general there are many problems associated with getting
representative length distributions when the various size classes are geographically segregated.
When no segregation occurs the various length distributions are pooled together with equal
importance. Otherwise, when the size distribution varies with the sampling site, a weighting
factor is applied that takes into account the density at the location. In most cases, the mean
acoustic density at the location of the sample is the most representative index of this fish

density.

A systematic approach to a) divide the S,-value between species in a category of fish (e.g.
Sardinella aurita and S. maderensis) and b) produce pooled length distributions of a target
species for use in the above equation and c¢) calculate the biomass estimates for a region, is

obtained through the following procedure:

e The mean back scattering strength (p/S,) of each length frequency distribution of the target

species is calculated and summed.

e The mean S,-value allocated to the category of fish is divided between the species in the

same ratio as their relative contribution to the mean back scattering strength in the sample.

e For cach species, the length distributions in an arca are pooled by using the ratio between the
allocated S, - value (the five mile value at the trawl station of the sample) and the mean back
scattering strength as the weighting factor. If the size distribution is geographically uniform

(not significantly different), the samples can be pooled together with equal importance.

e The pooled length distribution is used together with the mean S,-value to calculate the
density (numbers per square NM) by length groups, for cach arca, using the above formula.
The total number by length group in the area is obtained by multiplying each number by the
area.

e The numbers are converted to biomass using the estimated weight at length.

For the estimation of the biomass of carangids and associated species an overall average length

of 23 cm and a condition factor of 0.88 were applied.
Annex 11 gives a description of the instruments and the fishing gear used.

All data on fishing stations and fish length sampling were made available to the participants on
diskettes.
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Figure 1 Course tracks with fishing and hydrographic stations; Casamance to St. Louis.
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CHAPTER 2 SURVEY RESULTS

2.1 HYDROGRAPHY

Figure 2 shows the distribution of temperature, salinity and oxygen in the two profiles and

Figure 3 the sea surface temperature at 5 m of depth.
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Figure 2 Hydrographic profiles with distribution of temperature, salinity and oxygen.
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Figure 3 Sca surface temperature; Casamance to St. Louis.
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The distribution of surface temperature and the profile The Gambia-West show that there was a
stable surface layer with a temperature of 28-29°C over the whole shelf south of Dakar. North of
Cape Vert there was a trend of decreasing temperature towards the shore, with a decline from

27°C over the entire shelf just north of Cape Vert to 24°C close to the shore off St. Louis.

2.2 THE CASAMANCE SHELF

Figures 4 and 5 show the distributions of the main groups of pelagic fish by contoured acoustic

densities for the whole shelf of Senegal and The Gambia.

Off the Casamance coast, about 20-30 NM west of the river mouth, there was a school area of
sardinella of medium and high density in shallow waters, mostly inside the 25 m depth line
(Figure 4). The samples from this aggregation were predominantly (85%) Sardinella
maderensis.  The modal size was 22 cm (lotal length). The size composition is shown in
Annex 111 and the stock length compositions by numbers and weight in Annex IV. The total

biomass of sardinellas in the area was estimated at 51 000 tonnes (Table 1).

Other pelagic fish were found in various densitics, and over a wider area than the sardinellas,
see Figure 5. The trawl samples indicated that these consisted of bumper, false scad, lookdown,
barracudas, two-colour jack and hairtails, with the bumper as the dominating species. The

estimated biomass of this group of fish was 70 000 tonnes.

Table 1. Casamance. Biomass estimates of pelagic fish, 1 000 tonnes.

Flat sardinella Round sardinella Carangids etc.
44 i} 70

2.3 THE GAMBIAN SHELF

The school area of sardinella found inshore off Casamance continued northwards off The
Gambia (Figure 4). The highest consentrations were recorded as a medium to high density area
some 20 NM off the coast. The samples showed a 90% dominance of round sardinella
(Sardinella aurita) with a small proportion of flat sardinella (5. maderensis). The pooled length
composition of the round sardinella had a mode of 26 cm, see Annex III. The stock length

compositions by numbers and weight are shown in Annex I'V.
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Figure 5 Distribution of carangids and associated species; Casamance to St. Louis.
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Table 2 shows that the biomass estimates of the sardinellas amounted to 98 000 tonnes, of

which 88 000 tonnes were round sardinella.

Carangids and associated species were found in the same area and also here somewhat to the

offshore side of the sardinella school area (Figure 5).

Catches of this group consisted mainly of bumper, false scad, West African Spanish mackerel

and barracudas. The biomass was estimated at 15 000 tonnes.

Table 2. The Gambia. Biomass estimates of pelagic fish, 1 000 tonnes.

Flat sardinella Round sardinella Carangids etc.
10 88 15

2.4 THE GAMBIAN BORDER - CAPE VERT

The school area off the Gambia continued northwards to Cape Vert (Figure 4). The greatest
densities was found between 25 and 40 m depth. Table 3 shows the biomass estimates for the
two sardinella species that summed up to 135 000 tonnes. Flat sardinella dominated the

estimated biomass in the area by 75%.

Pooled length compositions of samples showed that the adult part of the flat sardinella had a
modal length of 23 ¢cm and the round sardinella had it of 22 cm, sce Annex IlI.  Stock size

compositions by numbers and weight are shown in Annex V.

Also here, the carangids and associated pelagic fish were distributed over most of the area with
the highest concentrations outside the Saloum River, see Figure 5. Again bumper was caught in
most of the trawl samples, and false scad appeared with some high catch rates. It is notable that
hardly any horse mackerel Trachurus trecac was caught south of Dakar. The biomass of the

carangids and associated pelagic fish was estimated at about 71 000 tonnes (Table 3).

Table 3. The Gambia border to Cape Vert. Biomass estimates of pelagic fish, 1 000 tonnes.

Flat sardinella Round sardinella Carangids etc.
100 35 71




2.5 CAPE VERT - ST. LOUIS

On this part of the shelf sardinellas were found in very low inshore concentrations, between
Cayar and some 25 NM northwards (Figure 4). The samples showed an allmost 50/50%
distribution between the two species. The modal length of the round sardinella was 33 cm while
that of flat sardinella was 25 cm, see Annex III. The biomass of the sardinellas was estimated at
[1 000 tonnes (Table 4).

Carangids and associated pelagic fish were mainly found on the offshore side of the sardinella
distribution all the way from Cape Vert to St. Louis (Figure 5). The catches consisted also here

of bumper, false scad, lookdown and hairtails. The biomass estimate was 98 000 tonnes.

Table 4. Cape Verte to St. Louis. Biomass estimates of pelagic fish, 1 000 tonnes.

Flat sardinella Round sardinella Carangids etc,
5 O 98
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CHAPTER 3 OVERVIEW AND SUMMARY OF RESULTS

The survey was conducted successfully in the period November 4 to November 12 with a

course track of about 1 175 NM and 27 fishing stations.

The hydrographical data showed a stable surface layer for the whole shelf in the south, but with

declining surface temperatures towards the coast from about Dakar northwards.

Pelagic fish

Sardinellas were found in a continuous belt along the inshore shelf from Casamance in the south
to Cap Vert (Figure 4). High densities were found in the arca off The Gambia, west of the
Saloum river and in the Baie de Goree. In The Gambia, flat sardinella dominated, while further
north, the round sardinella was the dominating species. All in all, the two sardinella species
were found in almost equal amounts. Very low concentrations of the two sardinella species

were found inshore between Cayar and St. Louis.

The distribution of carangids and associated species formed a band along the coast mostly on
the offshore side of the sardinella areas, but still on the inner shelf, mainly inside the isobath of
50 m (Figure 5). South of Cape Vert the catches of this group consisted of bumper, false scad,
barracudas and hairtails. Horse mackerel was hardly present. The catches north of Cape Vert
were also dominated by bumper with the additional presence of little tunny, pompano and

hairtail.
An overview of the estimates of biomass of the main groups of pelagic fish based on the echo
integration data is shown in Table 5. The total biomass of sardinellas was thus 295 000 tonnes

and of carangids and associated species about 254 000 tonnes.

Table 5. Summary of biomass estimates of pelagic fish, Sencgal and The Gambia. 1 000 tonnes.

Flat sardinella Round sardinella Carangids etc.
St. Louis-Cape Vert 5 6 98
Cape Vert-Gambia 100 35 71
Gambia 10 88 15
Casamance 44 7 70
Total 159 136 254
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Table 6 lists biomass estimates of sardinellas and carangids and associated species from
previous 'Dr. Fridijof Nansen’ surveys of this shelf region. Large-scale latitudinal movements
of pelagic fish between West Sahara and Guinea Bissau are well known and November is still
within the season of northern distribution. Compared with the Sept/81 and NovDec/86
surveys the estimate of 295000 tonnes of sardinellas from the current survey is still
somewhat low. The carangid estimate of 254 000 tonnes is at the level of the estimate in 1995

and about half of last years estimate of 526 000 tonnes.

Table 6. Biomass estimates from previous 'Dr Fridtjof Nansen' surveys of
the Senegal-The Gambia shelf. 1 000 tonnes.

Survey: Sardinellas Carangids etc.
AprMay-81 210 570

Sept =81 360 #
FebMar-82 40 90
NovDec-86 330 170
FebMar-92 1 530 690
NovDec-95 760 220
NovDec-96 231 526

* Not available



Annex I Records of fishing stations

PROJECT STATION: 5508
DATE: 5/11/97 GEAR TYPE: PT No:d POSTTION : Lat No1211
ntart atop  duration Long W o 1721
TIME  :00:27 42 00:54:19 27 (min) Purpose code; 1
LOG 11492,72  1494,09 1,35 Area code
FOEPTIL: 5 ] GearCond, code
BDEPTH: 184 140 Valldity code:
Towing dir; 90" Wire out: 120 m Speed: 10 kn*10
Sorted: 2 Ka Total eateh: 2.01 CATCH/HOUR ¢ a.47
SPECIES CATCH/HOUR % OF TOT. © SAMP
welght numbers
HYCTOPHIDAE 1.00 LH200 69.13
SQUONOO 0.84 309 18.79
Bregmaceron op. 0,29 202 6.49
OMMASTREPHIDAE 0,22 2 4,92
Trichiurus lepturun 0.02 2 0,45
Total 4.46 99,76
PROJECT STATION: 559
DATE: S/11/97 GEAR TYPE: P No: S POSITION: Lal N 1211
ntart ntop duration Long W 1704
TIME  1021%7:26 03:34:03 37  (min) Purpose code 1
LOG $1510.95  1512.44  1.47 Area code
FDEP' 10 17 Gearcond ., code:
NDER 10 17 valldity code:
Towing dir: 4% Wire out; 130 m Speed: 10 kn* 10
Sorted: o Kg Total catch 140,23 CATCH/NOUR 227,40
SPECT CATCHn/noun % OF TOT, C SAMP
weflght number s
chloroscombrus chrysurus .62 6o 1104
1lisha africana R 16473 1103
Hemlcaranx bicolor ] 204
sphyraena guachancho 06 A4l 1104
Brachydeuterus aurltun AL 429 1107
wm lacerta 32 11 1106
Hematopalaemon hastatus L05 20270
Trichiurus lepturun 11 590
Caranx cryson A9 0
Penacus notialis 01 10
Total 100,00
PROJECT STATION: 560
DATE: 5/11/97 GEAR TYPE: PT Noib POSTITION: Lal N 1220
atart atop duration Long W 1655
TIME  :05:04:23 05:34:40 10 (min)  Purponsc code 1
LOG $1525.32  1526.78  1.44 Area code i
FDEPTH 18 20 GearCond  code
PDEPTI i 20 Valldity code:
Towing dir: 270 Wire out 130 m  Speed: 30 kn*10
Sorted 29 Kg Total catchy 29,06 CATCH/HOUR 5012
SPECLES CATCH/NOUR % OF TOT ¢ SAMP
welght  numbers
Ilismha alricana 16.948 Q208 29.22 1111
Sphyrasna guachancho 14,64 12 25,19 1110
Brachydeuterus auritus 12,00 234 20,60
Chloroscombrus chrysurus 780 1008 13 .42 1108
Sardinella maderensin 2.04 10 1.51 1109
Caranx weqgallus 1.42 [0 2.44
Elopn lacerta 1oan 2 2,03
Hemicarans bicolor 0.84 6 1,44
Galeoides decadact ylua 0,50 6 0.86
Trichiurus lepturus 0,46 12 n.19
Penaeus notialin 0,20 18 0,34
Aectls alexandr bnus 0.06 4 0,10
Total 58.12 100,00
PROJECT STATION: 561
DATE: 5/11/97 GEAR TYPE: PT No:l POSTTION: Lal N 1221
ntart ntop duration Long W 1714
TIME 107 (%2:47 0B:20:40 28 (min) Purpose code: 1
LOC 1544 .64 1546.22 1.58 Area code 11
FDE 0 0 GearCond . code;
BDEPTH 26 20 valldity code:
Towing dir: 290" Wire out: 150 m Speed: 15 kn*10
Sorted 10 Kg Total catch G9.61 CATCH/NOUR 20,64
SPECIES CATCH/HOUR v oF Tor. © SAMP
welght numbern
pmberomorus Lritor 16.82 & u1.49
Carany senegallun 2,06 4 9.98
Echeneln naucrates 1.76 13 0.5
Tatal 20,64 100,00
PROJECT STATION: 562
DATE: 5/11/97 GEAR TYPE: PT No7 POSITION: Lat Noo1231
atart stop duration Long W 1719
TIME 17:15 12:408:37 31 (min) Purpose code: |
LOG 11587 .57 1509.18 157 Area code
FOEPTH 4 " GearCond  cade:
BOEPTI 25 21 Valldity code;
Towing dir: 90" Wire out: 300 m  Speed: 30 kn#10
Sorted: Ka Total cateh: CATCH/NOUR ¢
SPECIES CATCH/NOUR % OF TOT. © HAMI
we bght numbier s
NO CATCN 0.00

Total

PROJECT STATION: 5613
DATE: S%/11/97 GEAR TYPE: DT No:l POSITION! Lat N 121]
ntart stop duration Long W 1706
TIME  :14:136:18 15:00:12 132 (min) Purpose code: |
LOG 1160426 1606.01 1 2 Area code 1
¥l (1 15 15 GearCond. code
BOEPTIL 15 15 Valldity eode:
Towing d 185 Wire out: 200 m Speed: 10 kn*10
Sorted: 9 Ka Total cateh: 9.49 CATCH/NOUR 17.79
SPECIES CATCH/HOUR % OF TOT., C SAMP
welght number s
Chloroscombrus chrysurun 9.66 259 54,130 1116
frachydeuterus auritus 1.50 17 B.86 1114
Euclnostomus melanopterus 1.52 19 B.54
Echenels naucrates 1.22 6 6,06
prachydenterus auritus Juv 1.11 218 6,24 1115
pecapterus rhonchus 1.0% 10 5.00 11113
Caranx sencgallus 0,77 4 4.33
Sardinella maderennis 0,47 9 .64 1112
Galeoldes decadactylus 0.26 2 1.46
Callinecten pallidus 0.17 4 0.96
Total 17.01 100,11
PROJ ' STATION: 564
DATE: 5/11/87 GEAR TYPE: PT No:d POSITION | Lat No1237
start ntop duration Long W 1707
TIME  :16:16:39 16152:11 36 (min) Purpose code: 1
I« 1614.55% 1616.50 1,60 Area code 1
"D NN a o GearCond code: B
BOEPTH 15 14 validity code: 4
Towing dir: 185 Wire out; 180 m  Speed: 33 kn*10
Sorted: 66 Ky Total cateh: 210.40 CATCH/HOUR 164 00
SPECIES CATCH/AHOUR % OF TOT. € SAMD
welght numbe o
sardinella maderensin 216.72 2032 59 54 1117
Chloroscombrus chrysurun 91.50 2740 Ph, 3 E 1118
prachydeuterus auritun 4461 (IS 1226 e
ticomberomorus tritor 1 ()
Caranx crysos 2 0
Hemlramphus brasilienais H0 0
Sardinella aurita ] [
gphyraena quachancho ] i)
Total 000N
PROJECT ATION: Lob
DATE: 5711797 GEAR TYPL. PT Hoil POSTTION Lat N4
ntart stop  duration Long W 1714
TIME :10:54:01 19,20.52 27 (min) Purpose code; 1
$1631,62  1615.19  1.55 Area code 1
& 5 Gearcond, code
BOEPTHN 23 21 validity code:
Towing dir: 90" Wire out; 160 m Speed: 40 kn*10
gorted: 61 Ky Total catchi 209,137 CATCH/NOUR 605 27
SPECLES CATCH/HOUR v oF TOT, C SAMP
welght number
Brachydeuterun aur [RRTE 596,67 202 wo.69 1124
Ilisha africana 25,06 V.89
Galeoldes decadactylus 11,56 T 1.74
Chlorascombrus chrysurun 9.89 144 1.44 1122
Selene dorsalls B.09 170 144 1123
gphyraena quachancho 6,67 3 1.00
gSardinella aurita .07 11 0 46 1120
Trachinotus ovatua 2.00 11 0,10
Sardinella madercnnis 0.64 A 0.10 1121
Tolal 20 10001
PROJECT STATION: 566
DATE: 6/11/97 GEAR TYPE: PT No:d POSITION : Lat No1251
ntart atop duration Long W 1708
PIME  102:24,01 02:52:37 29  (min) Purpose code: 1
LOG $1713.53  1715.11  1.94 Area code
FDEPTIL: 0 GearCond, code:
BOEPTH: 21 26 Validity code;
Towing dir: 270" Wire out: 200 m Speed: 10 kn*10
sorted: 94 Kg Total cateh: 4530, 20 CATCHANOUR 9372,83
SPECLES CATCH/HOUR % OF TOT. € SAMP
welght numbier
Chloroncombrua chrysurud 6584 .20 1674537 10,325 1127
Brachydeuterus auritus 108690 w607 20.11 112n
gardinella maderenain 605,24 1160) o b} 1125
Selene dornalis 96.41 2006 1.03
gardinella aurita 40,66 1949 051 116
Pomndanys peroteti 12,69 un 0. AN
Ilinha alricana 12,813 [ 0 14
Pecapterus rhonchus 1o o7 200 o
Galeoldes decadact ylus n.0) a4 1
pPenavus notiallin 1.93 198 |
Total LT '



PROJECT STATION: 467
DATE: /11797 GEAR TYPE: PT No:d POSTTION: Lat Hoo1260
start stop  duraticn Long W 170%
TIME  105:37:35 06:06:29 29 (min) Purpose code: |1
LOG 137,50 1739.10 1.57 Area code 11
FDEPT| 0 1] GearCond, code
BDEPTH: 22 20 Validity code:
Towing dir: 90" Wire sut: 200 m  Speed: 30 kn*10
Sorted: 66 Kg Total catch: 440,83 CATCH/HOURY 912.06
SPECTES CATCH/HOUR + OF TOT. C SAMP
weight  numbers
Chloroscombrus chrysurus 344.69 11797 37,79 1133
Brachydeuterus auritus 219,582 3494 30.65 1134
Sardinella maderensis 189,92 6370 20,00 1131
Decapterus rhonchus 12.99 2407 0.00 a2
Sardinella aurita 12.60 130 1.38 1130
gardinella aurita .34 46 0.91 1129
Galeoides decadactylus 2.75 101 0.30
Penacus notialis 0.87 a3 0.10
Sepia sp, 0.29 29 0.03
Penacus kerathurus 0.29 11 0.03
Total 012,06 09,68
PROJECT STATION: 560
DATE: 6/11/97 GEAR TYPE: PT No:d POSITION: Lat N 1300
start stop duration Long W 1702
TIME 113:98:44 14:39:34 41  (min) Purpose code: |
LOG 11824.74  1827,35  2.0¢ Area code : 1
FDEPTH: ) 5 GearCond, code:
BDEPTH: 21 24 Validity code:
Towing dir: 270" Wire out: 200 m  Speed: 38 kn*10
Sorted: 6% Kg Total catch: 260,80 CATCH/HOUR 381,66
SPECIES CATCH/HOUR + OF TOT, © SAMP
welght numbers
Sardinella aurita 304,98 1174 79,91 1136
Scomberomorus tritor 27.51 18 7.21
Sardinella maderensis 20,37 240 5.349 1135
Chloroscombrus chrysurus 16,57 351 4,34 1137
Brachydeuterus auritus 12,23 116 3.20 1138
Total TTAB1. 66 T 100,00
PROJECT STATION: 569
DATE: 6/11/97 GE TYPE: BT No:l POSITION: Lat N 1320
start stop durat:ian Long W 1701
TIME ;16347344 17:22:56 35 min)  Purpose code: 1
LOG 1847,23 1848.97 1.¢ Area code [
FDEPTH! 23 20 GearCond,code: 9
BDERTH! 23 20 Validity code: 4
Towing dir: 270" Wire sut: 200 m  Speed: 30 kn*10
forted: 61 Kg Total catcht 102.87 CATCH/HOUR 519,21
SPECIES CATCH/HOUR OF TOT SAMP
welight number s
Brachydeuterus auritus 300.00 4008 57.78 1142
Chloroscombrus chrysurus 148,71 2962 20,64 1141
Sardinella maderensis 16,69 461 3.02 1139
Pagrus caerulecstictus 1.57 a4 2.2)
Decapterus rhonchus 0.63 574 2.05 1140
Pomadasys jubelini 8,40 17 1.62
Scomberomorus tritor 6,60 a .21
Alectis alexandrinus 4.46 a 0.86
Galeoldes decadactylus 3.43 4 0.66
Sepla officinalis hierredda 2.91 9 0,56
Penaeus notialls 1.83 99 0.35
Euclinostomus melanopterus 1.63 17 0.31
Pseudupeneus prayensis 1.54 43 0.30
Selene dorsalis 0,94 L 0.18
Pomadasys incisus 0,86 a 0,17
Total 519020 C100.00
PROJECT STATION: $70
DATE: 7/11/97 GEAR TYP T Notd POSITION: Lat Ho1334
atart stop duration Long W 1706
TIME :03:06:16 03:36:4¢ 31  (min) Purpose code: 1
LOG $1946,97  1948.57 1.58 Area code HE
FDEPTH: 10 10 GearCond,code
BUEPTH: 14 31 Valldity code:
Towing dir: 90° MWire cut: 200 m  Speed: 30 kn*10
Sorted: 105% Kg Total catch: 104,99 CATCH/HOUR 203,21
SPECIES CATCH/HOUR OF TOT. C SAMP
welght number s
Pomadasys jubelini 121.16 an3 59.62
Brachydeuterus auritus 19,136 197 9.62 1148
Decapterus rhonchus 18,70 623 9,20 1144
Sphyraena guachancho 11.15 27 5,49
Sardinella aurita 7.86 108 3.817 1143
Sardinella maderensis 6.08 KLY 2.99 1144
Carcharhinus 1imbatus 4,19 q 2.16
Chloroscombrun chrysurus 4,08 i 1.99 1147
Pomadasys percteti 2.11 © 1.04
Selene dorsalis 1.63 14 0.80
Lagocephalus lasvigatus 1.16 2 0.457
Arius heudeloti 0.91 2 a,4%
Galeoides decadactylus 0.85% q 0,42
Pomadasys {ncisus 0,83 q 0,41
Decapterus pu 0,77 1 0.39 1146
Selar crumenof 0.70 2 0,34
Trachinotus 0,50 2 0.25
Eucinostomus melanopterus 0.43 4 0.2
Alectis alexandrinus 0.33 2 0.16
Penaeus notialis 0.19 23 0.09
Paeudupene. ayensis 0,06 2 0.03
Penacus & LTus 0,02 & 0.0l
Total 160,00

PROJECT STATION: 571
DATE: T/11/97 GEAR TYPE: PT No:d POSITION: Lat N 1345
atart atop  duration Long W 1657
TIME  112:48:43 13:05:35 17 (min) Purpose code: |
LOG 12039.5 2040.31  0.76 Area coda : 1
PDEPTH 0 GearCond, code:
BOEPTH 18 19 Valldity code:
Towing dir: 270" Wire out: 200 m Speed: 30 kn*10
Sorted: 69 Kg Total cateh: 124,69 CATCH/HOUR 440.08
SPECIES CATCH/HOUR * OF TOT. C SAMP
weight numbers
Chloroscombrus chrysurus 317.65 13482 12.18 1181
Brachydeuterus auritus 39,04 791 8,87 1152
scomberomorus tritor 33.3% 34 7.58
Sardinella maderensis 22.00 339 5.18 1150
Trachinotus ovatus 15,14 81 3.44
Decapterus rhonchus 4.73 346 1.07 1153
Sardinella aurita q.09 21 0.93 1149
Echeneis naucrates 1.45 gl 0.33
Hemiramphus brasiliensis 1.13 35 0.26
Dentex congoensis 0,35 7 0.08
Selene dorsalis 0,35 7 0.08
Total 440,08 100.00
PROJECT STATION: 572
DATE: 7/11/917 GEAR TYPE: PT No:l POSITION: Lat N 1407
atart stop duration Long W 1707
TIME :21:28:01 21:53:4% 26  (min) Purpose code: |
L0G 12128,33  2129.91 1.52 Area code 1.1
FDEPTH: ] 5 GearCond.code:
BDEPTH: 27 29 Validity code:
Towing dir: 70" Wire out: 150 m Speed: 40 kn*10
Sorted: 64 Kq Tatal catch: 963,00 CATCH/NOUR: 2222.131
SPECIES CATCH/HOUR oF ToT. C SAMP
welight numbe r s
Chloroscombrus chrysurus 1938.46 07.23
Pomatomus saltatrix 64,38 35 2.90
Decapterus rhonchus 33,92 1765 1.52 1156
Pomadasys peroteti 33.23 69 1,60
Pomadasys rogeri 32.64 ah 1.46
Selene dorsalia 32.19 104 1.45
Sardinella maderensis 31.85 2 .42 1154
Decapterus punctatus 26,31 9269 1.18 115%
Trachinotus ovatus 20.42 ] 0.92
Pomadasys incisun 9,00 35 0,40
Total 106,00
PROJEC (E
DATE: 8/11/97 GEAR TYPE: PT Noid POSTTTON: Lat N 1418
start stop duration Long W 1708
TIME :00:15:4)1 00:456:42 30 (min, Purpose code: |
LOG 12148.64  215h0.08  1.42 Area code § 1
FDEPTH: 0 Q Gearcond,code:
BDEPTH: 25 29 valldity code:
Towing dir: 270" Wire cut: 200 m  Speed: 30 kn*l0
Sorted: 64 Kg Total catch: 96,56 CATCH/HOUR: 193,18
SPECIES CATCH/HOUR = OF TOT., € SAMP
waight numbers
Decapterus rhonchus 105,30 4246 54.51 1160
Pecapterus punctatus 21.58 1117 1159
Sardinella aurita 14.46 1,50 1150
Carcharhinus limbatus 13.18 6.82
dardinella maderennis 9.06 4.69 1157
Pomadanyn jubelini 6.42 3.3
Rachycentron canadim 5.70 2.9%
Sphyraena guachancho 4.26 2.21
Hemiramphus brasiliensisa 1.16 1.64
Pomadasys incisus 2.68 22 1.39
Dactylopterus volitans 1.80 q 0.93
Arius heudeloti 1.36 6 0.70
Penaeus npotialis 1.32 72 0.68
Lagocephalus laevigatus 0.70 q 0.36
Chloroscombrus chrysurus 0.60 [ 0.31
Pagellus bellottii 0.58 10 0,30
Chilomycterus spinosus mauret. 0.30 1 0.16
Eucinostomus melanopterus 0.24 q 0.12
enacus kerathurus 0.18 o 0,00
Fodiator acutus 0.18 o 0,00
Fistularia tabacaria 0.04 3 0.02
Total 193,12 05,94
PROJECT STATION: 574
DATE: B/11/97 GEAR TYPE: PT No:d POSITION: Lat N 1425
start stop duration Long W 1716
TIME :06:02:28 06:15:48 13  (min) Purpose code: 1
LOG $2206.74 2207.48 0,73 Area code i1
FDEPTH: 0 ] GoarcCond,code:
DOEPTH: a2 a1 Validity code:
Towing dir: 90" Wire out: 200 m Speed: 40 kn*10
Sorted: 9 Kg Total cateh: B.91 CATCH/HOUR: 41,12
SPECIES CATCH/HOUR oF ToTr, © SAMP
welight numbe r s
Chloroscombrus chrysurus 10,48 4 25,49 1162
Sphyracna sphyraena 1.94 24 19,21
Hemiramphus Lrasiliensis 6,09 12 14.81
fSardinella aurita 5, 13,57 11¢
Scomber japonicuns 5 13,01 1164
Trachurus trecae q 0.8% bt
Futhynnus alletteratus ( ' A
Docaplerus punctatus 0 2¢ "

Total



PROJECT STATION: &%
DATE:10/11/97 GEAR TYPE: PT No:d  POSITION:Lat N 1451
start stop duration Long W 1720
TIME 102148 30 (min)  Purpose code: |
LOG £2 Jg6. 62 1.8¢ Area code i1
FDEPTH: 5 GearCond, code:
BOEPTH ! k) Validity code:
Towing dir: 330% Wire out: 200 m  Speed: 32 kn*10
Sorted: 32 Kg Total catch: 479.0% CATCH/HOUR 958,10
SPECIES CATCH/HOUR - OF TOT. C SAMP
weight numbers
Euthynnus alletteratus 528,00 ahe2 55.11 1167
Trachurus trecae 123.00 17252 q1.15 1166
Sarda sarda 3.20 1 0.33
dardinella maderensis (Juv.) 2.10 192 .22
Sardinella aurita tduvenile) 1.50 150 0.10
Ariomma bond| 0,30 60 0.03
Total 958,10
PROJECT STATION: 576
DATE:11/11/97 GEAR TYPE: 00 Not POSTTION: Lat N 1456
atart stop duration Long W 1712
PIME  :01:58:34 02:30:00 31 (min) Purpose code: 1
LOG $2410.32  2411.50 1.20 Area code i A
FDEPTH ! 5 5 GearCond,code;
BOEPTH: 449 222 Validity code:
Towing dir: 328° Wire out: 200 m Speed: 32 kn*10
gorted: 46 Kg Total catch: az.74 CATCH/HOUR: 160,22
SPECIES CATCH/HOUR + OF TOT. C SAMP
welght numbers
Trichiurus lepturus B9.71 5206 56.03
MYCTOPHIDAE 27,58 11971 17.21
Auxis thazard 25.26 161 15.77 1169
Trachurus trecae 8.30 104 5.18 1160
Carcharhinus limbatus 5,50 2 3.43
Sarda sarda 1.61 L] 1.00
Ar fomma bondi 0.89 21 0.56
Uraspis secunda 0.58 2 0.36
Sardinella maderensis 0.43 15 0.27
gphyraena guachancho 0.19 2 0,12
Sardinella aurita 0.12 3 0.07
Total 160,23 T100.00
PROJECT STATION: 577
DATE:11/11/97 GEAR TYPE: PT No:2 POSTTION  Lat No1503
astart stop durat:ion Long W 1704
TIME :05:47:12 06116:09 20 imin) Purpose codei 1
106G 12441.75%  2443,10 1. hrea code 1
FDEPTH: 5 0 Gearcond.code:
BOEPTH: a1 68 Validity code;
Towlng dir: 325° Wire out: 150 m  Speed: 30 kn*10
Sorted: 9€ Kg Tatal catcht 95,66 CATCH/HODR 197,92
SPECIES CATCH/HOUR © OF TOT, ©  BAMP
welight numbers
Sardinella aurita 97.24 KLE] 49,13 1170
Brachydeuterus auritus 17,01 286 168,71
Sardinella naderensis 19,55 128 9.08 1171
Trichiurus lepturus 10.80 124 5.46
Chloroscombrus chrysurus 9.14 A.62
Alectis alexandrinus 9.04 19 .67
Decapterus rhonchus 3.712 kB 1.80
Sphyraena guachanchc a0 a1 .21
Sphyraena sphyraena 11 12 1,07
Auxis thazard 19 2 0.75
Echeneis paucrales 1.20 ] 0.61
Trachurus Lrecae 0,05 8 0,40
Pomadasys peroteti 0.67 2 0.31
Sarda sarda 0.60 2 0.30
Selone dorsalis 0,58 2 0,29
Trachinotus ovatus 0.50 2 0,25
Sardinella aurita (Juvenile) 0,50 21 0.2%
Lagocephalus lasvigatus 0.20 2 0,15
cardinella maderensis (Juv.) 0.10 10 0.05
Decapterus punctatus 0.04 2 0,02
Total 107,50 99,99
PROJECT STATION: S78
DATE:11/11/97 GERR TYPE: PT HNo:d POSTTION: Lat N 1512
start stop duration Long W 1650
TIME :10:10:31 10:39:27 29 imin) Purpose code: 1
LOG 124770.79  2479.34 1,51 Area code 3
FOEPTH: 5 5 Gearcond, cod
BDEPTH: 26 a8 Validity code;
Towing dir: 25° Wire cut: 200 m Speed: 33 kn*l0
Sorved: 10 Kg Total catch: 10,14 CATCH/HOUR : 20.98
SPECIES CATCH/HOUR © OF [s SAMP
welght number s
Chlorcscombrus chrysurus 7.2 66 36,80 1173
Sardinella maderensis 5.21 k] 24,01 12
Trachinotus ovatus .06 19 14,59
Brachydeuterus auritus 2.23 21 10,63
Scomberomorus tritor 1.41 2 6.72
Pomadanys peroteti 1.2 Ll 5.34
Sepiella ornata 0,14 6 0.67
Echenels naucrates 0.04 8 0.19
Lolligoncula mercatoris 0.02 31 0.10
Alloteuthis africana 0.02 10 0,10
Total 70,97 a9,
PROJECT STATION: 579
DATE:11/11/97 GEAR TYPE: PT No:2 POSITION :Lat No1524
atart stop duration Long W 1705
TIME 113:40:32 14:10:00 29 (min) Purpose code: 1
LOG 506,10 2507.50 1.40 Area code I |
FOEPTH: 10 10 tGearCond,code
BOEPTH: 198 e Validity code:
Towing dir: 112° Wire sut: 200 m  Speed: 30 kn*10
SGurted: Kq Total catch: CATCHANOUT
SPECIES CATCH/HOUR OF Ter. € SAMI
weight numbe s
HG CATCH 0.00

DATE:11/11/97

start stop  duration
TIME  $15:46:22 16:17:10 31 (min)
LOG  $2518.97 2521.62 1,62
FDEPTH! & 5
BOEPTH: 43 a4
Towlng dir: 245 Wire out:

Sorted: Total cateh:

19 Kg

SPECIED

Trachinotus ovatus
gardinella maderensis
gardinella aurita
Euthynnus alletteratus
Scomberomorus tritor

Total

DATE:11/11/97

atart atop  duration
PIME  :18:07:34 18:35:50 28 (min)
LOG 12533.51 2535.08 1.57
FDEPTH: ad 11
BDEPTH: aq a1

Towing dir: 200" Wire out:

Sorted: 38 Kg Total catch:

SPECIES

prachydeuterus auritus
preroscion peli
Galeoiden decadactylus
Trichiurus lepturus
Pomadanys peroteti
Penaeus notialis
Paeudotolithus senegalensis
1lisha africana
Trachinotus ovatus
Pentanemus quinguarius
pDiodon hystrix
Grammoplites gruveli
Umbrina canariensis
Selene dorsalis
gardinella aurita
sardinella maderensis
Penaeun kerathurus

Total

DATE:11/11/97
start
TIME ¢23:2 L
LOG 125
FDERTH:
BOEPTH: 2
Towing dir: 120°

stop

duration
30 (ming

we e

Wire outb:

Sorted: 96 Kg fatal cateh:

SPECIES

Chlorosconbrus chrysurus
Brachydeuterus auritus
Galeoldes decadactylus
Ptercscion peld
Pomadanys peroteti
Pomadasys jubelini
Pentanemus quinguarius
Carany senegallus
Trichiurus lepturus
Arius heudeloti
Bhizoprionodon acutus
Ilisha africana

Selene dorsalis
Stromateus fiatola
Drepane africana
Parapenacopsis atlantica
Ethmalosa fimbriata
Prendotol ithus senegalensis
Sardinella maderensis

Total

DATE:12/11/97

start. stop duration
TIME  104:10:4% 04:40:29 30 (min)
LOG 12620.70

2622.50 1.78
FDEPTH: ] L]

BOEPTH: 24 28
Towing dir: 270°

Wire out:

Sorted: 91 Kg Total catch:

SPECIES

Chlorescombrus chrysurus
Ilisha africana
Brachydeuterus auritus
Stromateus fiatola
Trichiurus lepturus
sardinella maderensis
Pomadasys peroteti
Galeoides decadactylus
Sardinella aurita
pPomadasys jubelini
Alectis alexandrinus
Scomberomorus tritor
Trachinotus ovatus
Lagocephalus laevigatus
Selar crumenophthalmus
P eun notialis
rdinella aurita

ratal

GEAR TYPE:

GEAR TYPE:

GEAR TYPE:

GEAR TYP

PROJECT STATION: 580

PT Ho:? POSITION: Lat H 1520
Leng W 1654
Purpose code: 1
Area code i1
GearCond, code:
Valldity code;
200 m  Speed: 30 kn*10
18,96 CATCH/HOURS 6,70
CATCH/NOUR OF TOT. C SAMP
welght numbers
23.90 139 05.12 1176
6.81 50 18.56 1174
3.06 11 8.34 1175
1.59 & 4.33
1.34 2 3.465
T36.70 106,90

PROJECT STATION: 581

BT No: POSITION: Lat N 1520
Long W 1654
purpose code: 1
Area code il
GearCond, code:
Valldity code:
200 m Speed: 30 kn*l0
174,01 CATCH/HOUR: 712,88
CATCH/HOUR OF TOT. C SAMP
welght number s
128.457 939 34,48 1177
16,24 2556 20.45
64.29 a60 17.24
24.81 476 6.65
22,719 b1 6,38
23,11 921 6,21
17.87 103 4./9
24 19 1.14
31.34 13 0.50
2.19 26 G.59
1.03 13 0.:8
0,90 13 0.24
0.1 13 G.71
0.77 154 Ua2d
0,51 2 0.4
0,32 2 0 N9
0.09 11 0.02
1287 180,97
PROJECT %14
PT Noil POSITION:Lat
Lor
Purpose codo: ]
hr code H
GuarCond,code
Validity code:
100 m  Speed: 30 kpt*lb
167,70 CRTCHANOUE ;
CATCH/HOUR OF 't 5
welght numbor s
490,40 2832 1178
104,00 e
170,40
107.04
T4.40
1180
12,32 5920
#.00 16
1.76 a8
1.2 144 118l
1534.40
PROJECT STATION: 583
E: PT No:l POSITION: Lat No1544
Long W 1630

Purpose code: |1
Area code 11
GearCond.code;
Validity code:

200 m  Speed: 30 kn*10
91.25 CATCH/HOUR ; 182.50
CATCH/HOUR OF TOT SAMI
welght numbers
68.40 ara 1185
27,80 106 1184
21.40 190 118¢
16.50 26
14,18 33n
10,82 154 Ligd
5,06 22
5,36 14
2.08 10 1142
2.16 [
2.4 2
1.98 o N
1.10 4 [) PR
0.80 1} n,44
0.4
0.10
0,10

VAT
THY 4



PROJECT STATION: 5084

Ho1558

T # GE, [YPE: PT No:2 POSITION: Lat
DATE 112/ l.»’l(h{ll Wiy “.t;?nn‘r:”:l‘flt v ey W WAV
TIME  :09:16:468 09:28:43 12 {(min) Purpose code: 1
Lo $2664.11  2664.02 0,70 Area code 1
FDEPTH: 20 20 GearCond,code:
BDEPTH: 19 39 Validity code:
Towing dir: 15° Wire out: 100 m Speed: 40 kn*10
dorted: 25 Ko Total cateh: 25,14 CATCH/HOUR 125,70
SPECIES CATCH/HOUR + OF TOT. C SAMP
welght number s
Trachinotus ovatus 49.50 180 39.38 1108
Brachydeuterus auritus 28.85 2690 22.95
Chloroscombrus chrysurus 21.90 170 17.42 1189
sardinella maderensis .60 65 5,25 a7
Trichiurus lepturus 5.20 a4 q4.14
Decapterus rhonchus 3.7%
Selene dorsalis 3:58
Ilisha africana 3.35
rda sarda 1.0%
Paeudotolithus senegalensis 1.00
Trachurus trecae 0.55
Preroscion peli 0.30
Galeoides decadactylus 0.10
Total 125.70
PROJECT STATION: 585
DATE:12/11/97 GEAR TYPE: PT No:?2 POSTTION: Lat N 1610
astart stop  duration Long W 1644
TIME  :12:53:27 13:03:14 10 (min)  Purpose code: 1
LOG 12695.,70 2697.00 1,30 Area code t 2
FDEPTH 50 50 GearCond,codes 9
RDEPTH: LE] () Validity code:
Towing dir: 263" Wire out: 150 m Speed: 30 kn*10
Sorted: 931 Kg Total cateh: 1698.,57 CATCH/HOUR:  101061,42
SPECIES CATCH/HOUR OF TOT. C SAMP
welght numbers
frachydouterus auritus 9947,40 68190 97.61 1190
tecapterus rhonchus 169,20 430 1.66 1191
Trachurus trecae 19,60 3730 0,39 1192
Loligo vulgaris 26,40 108 0,26
sphoeroides spengleri 8,82 1on 0.09
Total 1019142 C100.01

DATE:12/11/97 GEAR TYPE: PT N
atart atop duration
TIME  :14:15:00 14:30:00 1% (min) Purpo
LOG £2703.00 2705.00 2.00 Aroa
FDEPTH: 30 10 Gearc
BDEPTH : 64 70 Valld
Towing dir: 265" Wire cut: 100 m
Sorted: ! Kg Tatal catch: T,
JPECIES CATC
welight
Trachinotus ovatus 40,00
Sarda sarda 6,20
“hilomycterus retlculatus 0.4
Total a6.67

DATE:12/11/497
start

GEAR TYPE:

stop  duratien

TIME :16:05:16 16:34:01 29 (min) Purpo
LOG +2715.86 2717.20 1.31 Area
FDEPTH ¢ ) 5 Gearc
BDEPTH: 27 16 Valid
Towing dir: 300" Wire out: 200 m
Sorted: B6 Kg Total catch: a5.
SPECIES ST

welght
Fomadasys peroteti

Brachydeuterus auritus 29,90
Alectis alexandrinus 25,04
Selene dorsalis 21.10
Trichivrus lepturus 9,02
Sepia officinalis hierredda 6,83

Sphyraena guachancho
Pagellus bellottid
Pomadasys incisus
Pteroscion peli
Pseudotolithus senegalensis
Sardinella maderensis
Galeoides decadactylus
DIODONT1DAE
Scomberomorus tritor
Campogramma glaycos
Lagocephalus laevigatus
Sardinella aurita
Chloroscombrus chrysurus
Penaeus notialis
Trachurus trecae

Total

PT No:2

PROJECT STATION: 586
o1d POSITION: Lat N 1610
Long W 16841
se code: 1
codae P 2
ond, code:
ity code:
Speed: 35 kn*10
00 CATCH/HOUR: 28,00
H/HOUR OF TOT. C SAME
number s
113 142,86 1193
T 22.11
i3 1.60
166, 60
PROJECT STATION: He!
POSTTION: Lat N 1613
Long W 163%
se code: 1
code t 2
ond. cad
ity codet
Speed: 30 kn*10
a5 CATCH/HOUR 117.83
H/HOUR oF ToT. C SAMP
numbers
190 10,14
444 1196
a 1194
28 1194
a5
17
64
1
17
au
10
25
10
2
4 0.71
4 0.24
2 23
2 0.19
a 0.08
2 0,07

99,09



Annex II Description of instruments and fishing gear used

The Simrad EK-500, 38 kHz echo scientific sounder was used during the survey for fish

abundance estimation. The Bergen Echo Integrator system (BEI) logging the echogram raw data

from the echo sounder, was used to scrutinize the acoustic records, and to allocate integrator data

to fish species. All raw data was stored to tape, and a backup of the database of scrutinized data,

\ stored. The details of the settings of the 38 kHz were as follows:

Transceiver-1 menu

Display menu

Printer settings

Bottom detection menu

Transducer depth
Absorbtion coeff.
Pulse length
Bandwidth

Max Power

2-way beam angle
SV transducer gain
TS transducer gain
Angle sensitivity

3 dB beamwidth
Alongship offset
Athwardship offset

Echogram

Bottom range
Bottom start

TVG

SV Colour minimum
TS Colour minimum

Range
TVG

Sv Colour minimum

-50 dB

0.0m

10 dB/km
medium
wide
2000 W
-21.0dB
28.0dB
27.9dB
21.9

6.8 deg
0.00 deg
0.04 deg

1

12m
10m

20 log R
-67 dB
-50 dB

0-100 or 0-250 m
20 log R
-72 dB



A calibration experiment using a standard copper sphere, performed in Baia dos Tigres 15 June
1995 gave the following results :

Sv Transducer gain 28.1 dB
Ts Transducer gain 28.0 dB

Hydrography

Conductivity, temperature, density and dissolved oxygen were sampled regularly at CTD stations
witha Seabird 911+ CTD sonde. The salinity is computed from the data on conductivity by the
software retrieving data from the sensors.

Fishing gear

The vessel has two different sized "Akrehamn" pelagic trawls and one "Gisund super" bottom

trawl. For all trawls, the Tyborgn, 7.8 m* (1670 kg) trawl doors were used. Complete drawings
of the trawls used are included.
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Bottom trawl: Emm opening shrimp and fish trawl with netheadline 31m ( floatline),foot-
rope 47m, gear with 12 cm diameter roller disks, 40 m sweeps, estimated headline hight

6m and distance betwesn wings during towing 18-20m.
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Annex IIT Pooled length distributions by species and regions
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Annex IV Stock length distribution by numbers and weight

Sardinella aurita

N (millions) Biomass (1000 tonnes)

Length | St. Louis-| Cap Vert-| Gambia | Casa- | TOTAL | St Louis-| Cap Vert-| Gambia | Casa- | TOTAL
cm Cap Vert | Gambia mance Cap Vert | Gambia mance
5 !
6 1057 105.7 0.3 , 0.3
7 ‘ 179.9 0.7 180.7 0.7 0.0 0.7
8 53.0 0.5 53.56 0.3 0.0 0.3
9 5.4 0.2 5.6 0.0 0.0 0.0
10 | 212 0.2 21.5 0.2, 0.0 0.2
1 [ 42.3 423 06 ‘ 0.6
12 | 58.6 1.5 60.1 1.0/ 0.0 1.0
13 479 1.0 48.8 1.0| 0.0 1.0
14 15.9 0.2 16.2 0.4 0.0 0.4
15 69.3 69.3 2.2| 2.2
16 41.9: 1.2 43.1 1.6; 0.0 1T
17 69.3| 69.3 3.2 3.2
18 55.4, 565.4 8] 3.1
19 27.7 2.3 0.6 30.6 1.8 0.1 0.0 2.0
20 _ 2.0 2.0 ! 0.2 0.2
21 0.3 21.9 0.6 22.8 0.0 1.9 0.1 2.0
22 28.4 29.3 0.7 58.3 2.8 2.9 0.1 5.8
23 19.0 64.8 0.7 84.5 24, 7.3 0.1 9.5
24 14.3 46.4 0.1 60.8 1.8 5.9 0.0 7.8
25 | 13.9 67.7 0.4 82.0 2.0 9.8 0.1 11.8
26 0.2 13.9, 77.7 0.0 91.9 0.0 2.3 12.6 0.0 14.9
27 0.2 18.7 71.6 0.2 90.7 0.0 3.4 13.0 0.0 16.4
28 1.2| 0.1 41.1 5.5 47.8 0.2 0.0 8.3 Tl 9.6
29 2.8 18.7 57.1 5.5 84.2 0.6 4.2 12.8 1.2 18.8
30 3.9 0.1 27.0 5.4 36.5 1.0 0.0 Bl 1.3 9.0
31 3.4 0 8.2 0.1 1.7 0.9 2.2 0.0 3.2
32 3.8 0 8.4 10.9 23.1 1.1 2.5 3.2 6.9
33 3.7| 0 2.0 5.7 1.2 0.7 1.9
34 1.5 0 2.0 3.5 0.5 0.7 0 1.3
35 0.5 0l 0.5 0.2 0 0.2

TOTAL 21.1]  920.8]  535.3] 30.8]  1508.0 5.9] 35.1] 87.6] 73 135.9




Annex IV continued

Sardinella maderensis

N (mﬂﬁons) I Biomass (1000 tonnes)
“angih 81 Tanin-| Gap Ver-| Gambia | Casa- | TOTAL | St. Louis- \ Cap Vert-[ Gambia | Casa- | TOTAL

cm Cap Vert) Gambia \ ‘ mance Cap Vert | Gambia mance
5 ‘ ' ‘ :
6 0.2 ; | 0.2 00| ‘_ | 0.0
7 1.0 ; 1.0 0.0 _ ! 0.0
8 12 ' ! 1.2 0.0 _ ! 0.0
9 0.7 | ‘ 0.7 0.0 | 0.0
10 0.8 ! 0.6 8.0 9.4 0.0 0.0 0.1 0.1
11 0.1 . 19| 15.9 17.9 0.0 0.0 0.2 0.2
12 0.8 2.1 8.8 5.2 16.9 0.0 0.0 0.1 0.1 0.3
13 4.3 15.0 1.1 20.4 ‘ 0.1 0.3 0.0 0.4
14 0.4 7.8 17.3] 4.5 30.0 0.0 0.2 0.4 0.1 0.8
15 0.4 1212 14.9 12.6 149.1 0.0 a7 0.5 0.4 4.6
16 215.4 12,6 9.5 237.4 8.0 0.5 0.4 8.9
17 40.2 10.6 23.3 74.0 1.8 0.6 1.0 3.3
18 2.0 130.6 15.8 27.6 176.0 0.1 6.9 0.8 14 9.2
19 11.9 4.6 63.7 180.2 6.9 0.3 3.9 1.1
20 0.8 130.6 72 65.7 204.2 0.1 9.3 0.5 4.7 14.6
21 8.2 64.1 72.3 0.7 5.3 6.0
22 97.2 203 1036 221.1 9.2 19 9.8 20.9
23 1.2 190.6 14.3 95.1 301.3 0.1 20.5 15 10.2 32.4
24 5.5 153.3 5.9 26.0 190.8 0.7 18.7 0.7 3.2 23.3
25 8.7 18.7 g 13.6 44.6 1,2 2.6 0.5 1.9 6.1
26 9.1 19.4 28.5 1.4 3.0 4.4
27 3.6 2.9 0.3 5.3 12.2 0.6 0.5 0.0 0.9 2.1
28 1.5 39.3 0.3 41.1 0.3 7.6 0.0 7.9
29 0.8 K 1.0 2.9 0.2 0.2 0.2 0.6
30 0.1 0.9 0.5 1.5 0.0 0.2 0.1 0.4
31 0.2 0.9 0.5 16 0.0 0.2 0.1 0.4
2
33
34
35

TOTAL 39.2]  12885]  164.0]  544.6] 2036.3 4.8 99.7| 9.9] 43.6 158.0
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CHAPTER 1 INTRODUCTION

1.1 OBJECTIVES OF THE CRUISE

The defined general objectives were to estimate and map the distribution and biomass of small

pelagic fish stocks off NW Africa (Morocco, Mauritania, Senegal and The Gambia) by hydro-

acoustic methods and describe the hydrographic conditions there over a period of 50 days, in

November-December 1997,

For Mauritania the agreed objectives were:

e To map the distribution and estimate the biomass of the main small pelagic fish using
hydroacoustic methods. The species of interest are: sardine Sardina pilchardus, sardinella
Sardinella aurita, S. maderensis, horse mackerel Trachurus trecae, false scad Decapterus

rhonchus, and anchovy Engraulis encrasicolus.

¢ To identify and describe the size distribution of the target fish populations by midwater and

bottom trawl sampling and process the catches by recording weight and number by species.

¢ To sample standard hydrographical transects for temperature, salinity and oxygen at about
16°40" N, 18°00"' N, 19°00' N, 20°00' N and off Cape Blanc.

The time allocated for this part of the survey was 6 days.

1.2 PARTICIPATION

Members of the scientific teams were:

Centre National de Recherches Océanographiques et des Peches, Mauritania:
Dah Ould ALIOUNE (10/11-16/12) and Mohammed Ould MAHFOUD (10-18/11)

Centre de Recherches Océanographiques de Dakar-Thiaroy, Senegal:
Abdoulaye SARRE, Ibrahima SOW and Mor SYLLA



Senegalese Navy:
Souleymane GUEYE

Institute of Marine Research , Norway:
Reidar TORESEN, Oddgeir ALVHEIM, Guillermo BURGOS, Ingve FIELDSTAD and Tore
M@RK.

1.3 NARRATIVE

After getting onboard the Mauritanian scientific team in Dakar on 10 November and surveying
the Senegalese shelf from Cape Vert to St. Louis, the survey of the Mauritanian shelf started on
I2 November. Figure 1 shows the survey tracks and the fishing and hydrographical stations,
Systematic triangular transects were run with about 12 NM distance between the end points.

Sardinella was found over the inner shelf in a nearly continuous belt northward to Cape Timiris.

The hydrographic profile at 16°40' N was sampled on 13 November, at 18°00' N on 14 at
19°00" N on 16 at 20°00' N on 17 and off Cape Blanc on 21 November.

The survey was terminated in Nouadhibou on 18 November.

1.4 METHODS

All catches were sampled for composition by weight and numbers of each species. The length
frequency distributions of the target species were taken in all stations where they were present.
Total fish length was measured. Individual weight was calculated as w=al’, assuming isometric

growth. The complete records of fishing stations are shown in Annex I.

Surface temperature and meteorological data from a weather station were logged automatically

and recorded with position and bottom depth every nautical mile sailed.

Hydrographical profiles were collected with a CTD sonde and temperature, salinity and pressure
(depth) were calculated by the Seabird Software system. From these data series, records were

selected from standard depths and presented in figures.
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The acoustic biomass estimates were based on the integration technique. The Bergen Integrator
(BEI) was used for analysis and allocation of S,-values. This system does not underestimate
dense schools close to the bottom as may have happened with the EK500 used in the 1992

SUrveys.

The following target strength (TS) function was applied to convert S,-values (mean integrator

value for a given species or group of species in a specified area) to number of fish:
TS =20log L-72dB
or in the form C.=1.26 +10°- L?

where L is total length and Cy is the fish conversion factor. The following formula was used to

calculate the density of fish in numbers/NM? in each leneth eroup:
y gth grouj

where

pi = density of fish in length group i

Sa = mean integrator value

pi = proportion of fish in length group i

Cr = fish conversion factor for length group i

The integrator outputs were split on fish groups using a combination of behaviour pattern as
deduced from echo diagrams, the BEI analysis and catch composition. Three groups were used
for Mauritania: 1) sardinellas 2) horse mackerels and 3) carangids and associated species (chub

mackerel, hairtails and barracudas).

The above equations show that the conversion from S,-value to number of fish is dependent on
the length composition of the fish. In general there are many problems associated with getting
representative length distributions when the various size classes are geographically segregated.
When no segregation occurs the various length distributions are pooled together with equal
importance. Otherwise, when the size distribution varies with the sampling site, a weighting

factor is applied that takes into account the density at the location. In most cases, the mean
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acoustic density at the location of the sample is the most representative index of this fish

density.

A systematic approach to a) divide the S,-value between species in a category of fish (e.g.
Sardinella aurita and S. maderensis) and b) produce pooled length distributions of a target
species for use in the above equation and c) calculate the biomass estimates for a region, is

obtained through the following procedure:

¢ The mean back scattering strength (p/S,) of each length frequency distribution of the target

species is calculated and summed.

® The mean S,-value allocated to the category of fish is divided between the species in the

same ratio as their relative contribution to the mean back scattering strength in the sample.

e For each species, the length distributions in an area are pooled by using the ratio between the
allocated S,- value (the five mile value at the trawl station of the sample) and the mean back
scattering strength as the weighting factor. If the size distribution is geographically uniform

(not significantly different), the samples can be pooled together with equal importance.

® The pooled length distribution is used together with the mean S,-value to calculate the
density (numbers per square NM) by length groups, for each area, using the above formula.
The total number by length group in the area is obtained by multiplying each number by the
area.

® The numbers are converted to biomass using the estimated weight at length.

For the estimation of the biomass of carangids and associated species an overall average length

of 23 cm and a condition factor of 0.88 was applied.

Annex II gives a description of the instruments and the fishing gear used.

All data of fishing stations and length sampling were made available to the participants on

diskettes.



CHAPTER 2 SURVEY RESULTS

2.1 HYDROGRAPHY

Figure 2 shows the distribution of temperature, salinity and oxygen in the five profiles and

Figure 3 the sea surface temperature at 5 m of depth.

The distribution of surface temperature showed that over the shelf from St. Louis to Cape
Timiris there was a decrease offshore from 26°C to 24°C off Nouakchott. There was a further
decline to 19°C off Cape Timiris. Near the coast, however, there was in general lower
temperatures than offshore. In the southern limit of the surveyed area, the inshore temperature

was measured at about 24°C decreasing northwards to 20-21°C off Cape Timiris.

Between Cape Timiris and Cape Blanc, the surface temperature was low inshore, 19-20°C,
increasing offshore to 22-23°C. On the next phase of the survey a hydrographic section will be

worked at Cape Blanc.

All hydrographic profiles showed a sharp thermocline.

2.2 PELAGIC FISH ON THE SHELF FROM ST. LOUIS TO CAPE TIMIRIS

Figures 4, 5 and 6 show the distribution of the main groups of pelagic fish by contoured

acoustic densities for the whole shelf of Mauritania.

Sardinellas were found over the inner shelf in a nearly continuous belt along the entire coast
from St. Louis to some 20 NM south of Cape Timiris, see Figure 4. Particularly dense school
areas were located between about 17°50' N and 18°50' N. In addition, more offshore

aggregations were found between 18°45' N - about 19°00' N and off Nouakchott.
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Figure 2. continued.

The samples showed consistent large sizes of both sardinella species south of Cap Timiris with

a modal length of 34 cm for round sardinella and 31 cm flat sardinella, see Annex 111. The stock

length compositions by numbers and weight are shown in Annex IV.

Table 1 gives the biomass estimates of sardinellas for this shelf based on their size composition

in the area of sampling. The total estimate was 1.2 million tonnes of which 54% was flat- and

46% round sardinella.
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The distribution of horse mackerel is shown in Figure 5. Horse mackerel occurred in (wo
concentrations; a larger one between 17°10'N and 18"20'N and a smaller between 18°50'N -
[9°00'N. The aggregations were found at the edge of the shelf, close to the bottom at depths
around 150-200 m. The biomass was estimated at 144 000 tonnes. The horse mackerel were
mostly Trachurus trecae and this species dominated the estimated biomass by 92%.
T. trachurus were observed only in very few samples during this survey. Three modal lengths

were observed in the total length distribution of horse mackerel, namely 13, 24 and 35 cm.

Figure 6 shows the distribution of the mixed group which took the form of a continuous belt of
various densities on the entire shelf. The total biomass was estimated at 283 000 tonnes. The
samples from the distributional areas consisted of bumper, false scad, West African Spanish
mackerel, Atlantic bonito, pompano with small amounts of chub mackerel, Scomber Japonicus
and barracudas. By weighting the relative proportions in the samples by the density in the

sampling area the composition of the most important ones were as follows:

Bumper 32%
Scad 31%
W.A.S. mackerel 25%
Atlantic bonito 7%
Pompano 5%

Table 1. St. Louis to Cape Timiris. Biomass estimates of pelagic fish, 1 000 tonnes.

Flat sardinella Round sardinella Horse mackerels Carangids ete.
653 547 144 283

2.3 PELAGIC FISH ON THE SHELF FROM CAPE TIMIRIS TO CAPE BLANC

Some 60 NM north of Cape Timiris (at about 20°15'N-20°35'N) a school area of rather high
densities of juvenile sardinellas were recorded. Both flat and round sardinella were present,

but round sardinella dominated with modal length of 7 cm.

The aggregations of juvenile sardinella and carangids were not included in the biomass
estimates of the respective groups. This is because their main distributional areas are thought

to lie in shallow inshore waters which could not be covered by the survey. The patches which
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were surveyed would only represent incidental unknown parts of the total abundance of the

juvenile stocks.

Only a few specimens of adult sardinella were caught in the trawl catches in this area but no
registrations were done by the echo sounder system, thus, no estimate of sardinellas is made

here.

Horse mackerel were registrated in two smaller areas at the outer parts of the shelf. The
aggregations which were rather sparse consisted of small sized (modal length 11 cm)

Trachurus trecae and were estimated at 20 000 tonnes.

Limited patches of anchovy were recorded and identified in a few locations mostly in shallow

water inshore and often mixed with juvenile sardinellas and carangids.

The carangids and associated species were found as a continuous belt of low density shoals
all the way to Cape Blanc. An area of higher density was delineated in the same area where

the juvenile sardinellas were found, some 60 NM north of Cape Timiris, see Figure 4.

The catches of this group consisted mainly of barracuda, false scad, Spanish mackerel and

bluefish (Pomatomus saltatrix). The biomass was estimated at 412 000 tonnes.



CHAPTER 3 OVERVIEW AND SUMMARY OF RESULTS

The survey was conducted successfully in the period 12 to 18 November with a course track
of 2150 NM and 28 fishing stations (Figure 1).

The hydrographical data showed lowered surface temperatures inshore between St. Louis and

Cape Timiris with upward slanting isoterms shorewards from about 50 m depth.

Mainly adult sardinella were found in high density between St. Louis and Cape Timiris, while
Juveniles were found in the area between Cape Timiris and Cape Blanc (Figure 4). Horse
mackerels were found in medium density in two areas; one extending from off Nouakchott
and southwards and the second some 40 NM north of Nouakchott (Figure 5). Carangids (not
including horse mackerel) and associated species occurred in low densities all along the shelf,

with patches of high density areas (Figure 6).
The total biomass of sardinella was estimated at 1 200 000 tonnes with 54% flat and 46%
round sardinella, that of horse mackerel at 164 000 tonnes and that of the carangids and

associated species at 660 000 tonnes, see Table 2.

Table 2 Summary of biomass estimates of pelagic fish, Mauritania. 1 000 tonnes.

Flat sardinella Round sardinella | Horse mackerel Carangids etc.
St. Louis-Cape Timiris 653 547 144 247
Cape Timiris-Cape Blanc 0 0 20 413
Total 653 547 164 660

Table 3 lists biomass estimates of sardinella and carangids and associated species from
previous "Dr Fridtjof Nansen’ surveys of this shelf region. Compared with the surveys from
the same season: NovDec/86, NovDec/95 and NovDec/96, the estimate of 1 200 000 tonnes
of sardinella from the current survey is high but lower than the estimates in the two previous
years. The carangid estimate of 660 000 tonnes is hi gher than that from NovDec/96, and the

highest ever estimated in this period of the year in Mauritania.
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Table 3 Biomass estimates from previous 'Dr Fridtjof Nansen' surveys of the
I )

Mauritanian shelf. 1 000 tonnes.

Survey: Sardinellas Carangids etc,
AprMay-81 20 370

Sept 81 75 *
FebMar-82 50 470
NovDec-86 300 540
FebMar-92 1970 190
NovDec-95 1780 190
NovDec-96 1405 400

* Not available



Annex I Records of fishing stations

PROJECT STATION: 585
DATE:12/11/97 GEAR TYPE: PT No:2 POSITION:Lat 1610 DATE:13/11/97 GEAR TYPE: BT N
start stop  duration Long W 1644 start  stop  duration
TIME 112:53:27 13:03:14 10 (min) Purpose code: 1 TIME  :02:23:25 02:30:46 15 (min} Purpo
LOG 12695.70  2697.00 1,30 Area code 12 LOG 12806.87  2606.78 0,91 Araa
FDEPTH 50 0 GearCond ,code: 9 FDEPTH: 19 21 GearcC
BDEPTH: B4 ah Valldity code: ADEPTH: 19 21 Valid
Towing dir: 263° Wire out: 150 m Speed: 30 kn*10 Towing dir: 270" Wire out: 150 m
Sorted: 93 Kg Total catch: 1698.57 CATCH/HOUR:  10191.42 Sorted: 64 Kg Total catch: 413,
SPECIES CATCH/HOUR % OF TOT. C SaMP
welght numbers SPECIES CATC
Brachydeuterus auritus 9947.40 68190 97.61 1190 welght
Decapterus rhonchus 169.20 438 1.66 1191 Sardinella maderensia 942,40
Trachurus trecae 39.60 37138 0.39 1192 Galeoides decadactylus 126,60
Loligo vulgaris 26.40 108 0.26 Brachydeuterus auritus 100. 60
gphoeroides spengleri 6.02 108 0.09 Decapterus rhonchus 94,92
[ & ) Pomadasys peroteti 86,32
Total 10191.42 100.01 Arius heudeloti 59.56
Pomadasys incisus 58.52
Paeudotolithus senegalensis q17.60
Pagellus bellottii 39.24
PROJECT STATION: 586 Solea senegalensis 26.52
DATE:12/11/97 GEAR TYPE: PT No:2?  POSITION:Lat 1610 Sepla officinalis hierredda 17,44
atart astop duration Long W 1641 Ilisha africana 15,088
TIME 5:00 14:30:00 15 (min) Purpose code: 1 Pagrus caeruleostictus 15,36
LOG £2703.00 2705.00 2.00 Area code 12 CONGRIDAE
FDEPTH: a0 0 Geartond . cod Trichiurus lepturus
BDEPTH 64 70 Validity code: Bucinostomus melanopterus
Towing dir: 265" Wire out: 100 m Speed: 35 kn*10 Dentex gibbosus
Trachurus trecae
Sorted: 7 Kg Total catch: 7.00 CATCH/HOUR: 28,00 Penacus kerathurus
SPECIES CATCH/HOUR * OF TCT. C SAMP Total
welght numboers
Trachinotus ovatus 24.00 68 85,71 1193
Sarda sarda k¥ L] 13.29
Chilomycterus reticulatus 1 1.00
R DATE$13/11/97 GEAR TYPE: PT N
Total 100.00 atart stop duration
TIME :11:09:44 11:39:49 30 (min) Purpo
LOG 12873.71 2875.68 1,97 Araea
FDEPTH: [ 3 Gearc
PROJECT STATION: 507 BDEPTH: a2 22 Valid
DATE:12/11/97 GEAR TYPE: PT No:2 POSITION: Lat N 1613 Towing dir: 260" Wire out: 150 m
start stop duration Long W 1614
TIME :16:05:16 16:34:01 29 (min)} Purpose code: 1 Sorted: 104 Kg Total catch: 292.
LoG :12715.86 2717.20 1.31 Area code 12
FDEPTH: 5 § Gearcond,code:
BDEPTH: 27 kL] Validity code: SPECIES CATC
Towing dir: 300° Wire out: 200 m Speed: 10 kn*10 welght
Chloroscombrus chrysurus 268,00
Sorted: 86 Kg Total catch: B5.9% CATCH/HOUR: 177,03 Sardinella maderensls 139,20
Caranx senegallus 45,96
SPECLES CATCH/HOUR % QF TOT. C SAMEP Decapterus rhonchus 38,82
weight numbers Sardinella aurita 30.18
Pomadasys peroteti 53.59 190 30.14 Sphyrna sp. 20,00
Brachydeuterus auritus 26 044 16.81 1196 Scomberomorus tritor 11.82
Alectin alexandrinus 37 14,25 1104 Alectis alexandrinus 6,48
Selene dorsalis 128 11.07 119% Lagocephalus laevigatus 1.80
Trichiurus lepturus 2 an 5.07 Pomadasys incisus 1.08
Sepia officinalis hierredda 6,63 17 .84 Trachinotus ovatus 1.02
Sphyraena guachancho 5,50 ] 3.09
Pagellus bellottii 4.41 17 2.48 Total 584,36
Pomadasys {ncisus 3.87 17 2.18
Pteroscion peli 1.31 au 1.66
Pseudotolithus senegalensis 1.29 10 1,85
Sardinella maderensis 2.94 1,65
Galeoldes decadactylus 2,46 25 1.38 DATE:13/11/97 GEAR TYPE: PT N
DIODONTIDAE 2.15 10 1.2 atart stop duration
Scomberomorus tritor 1.11 2 0.79 TIME :13:49:17 14:10:33 21 (min) Purpo
Campogramma glaycos 1.26 4 0.7 LOG 12893,61 2894.91 1.20 Area
Lagocephalus laevigatus 0.43 4 0.24 FDEPTH : 15 15 GearC
Sardinella aurita 0.41 2 0.23 BOEPTH 1 19 a7 Valid
Chloroscombrus chrysurus 0.33 2 0,19 Towing dir: 105% Wire out: 130 m
Penaeus notialis 0,14 1 0.08
Trachurus trecae 0.12 2 0.07 Sorted: 4 Kg Total catch: 1.
Total 177,01 BT
SPECIES CATC
welght
Sardinella maderensis 12.91
PROJECT STATION: S84 =
DATE:12/11/97 GEAR TYPF: PT No:l POSITION: Lat N 1633 Total 12.00
atart atop duration Long W 1630
TIME  123:09:00 23:39:00 30 (min) Purpose code: 1
LoG £2782,70  2704.30 1.60 Area code t 2
FDEPTH: 0 0 GearCond.codet
BDEPTH: 21 22 Validity code:
Towing dir: 303" Wire out: 200 m Speed: 32 kn*10 DATE:13/11/97 GEAR TYPE: PT N
start  stop  duration
Sorted: 107 Kg Total catch: 1355.45 CATCH/HOUR: 2710.90 TIME  :19:60:34 20:20:25 30 (min) Purpo
LOG £2950,75 29%3.04 2.27 Area
FDEPTH: 20 12 Gearc
SPECIES CATCH/HOUR * OF TOT. C SAMP BDEPTH: an a7 Valid
weight numbers Towing dir: 210" Wire out: 200 m
Ilisha africana 1076, 60 19656 39,71 1201
Chloroscombrus chrysurus 732,12 6732 27.01 1200 Sorted: B6 Kg Total catch: 85,
Sardinella maderensis 221.60 1240 8.17 1199
Stromateus fiatola 139.00 178 5,13
Trichiurus lepturus 99,00 634 3,65 SPECTES CATC
Alectis alexandrinus 60,26 430 .22 1197 welght
Selene dorsalis 56.46 2456 2.00 1198 gardinella aurita 58.40
depla of ficinalis hierredda 50,38 126 1.06 Sardinella maderensis 58,10
Decapterus rhonchus 45.58 126 1.68 Trachurus trecae 23.10
Arius heudeloti 26 1.60 Carcharhinus limbatus B.46
Brachydeuterus auritus 734 1.44 Lagocephalus laevigatus 3.46
Pomadasys jubelini 16 0,96 Decapterus rhonchus 3.40
Mugil cephalus 20 0.69 Selene dorsalis 3.36
Sphyraena guachancho 50 0.73 Sphyrna lewind 2.86
Campogramma glaycos 50 0.69 Trichiurus lepturus 2.8
Lagocephalus laevigatus 126 0.69 Sphyraena guachancho 2.0
Pomadasys peroteti 50 0.5%0 Loligo vulgaris 2,02
Dasyatis marmorata 26 0.30 Campogramma glaycos 1.36
Caranx senegallus 26 0,34 Scomber japonicus 0,64
Trachlnotus ovatus 16 0.24 Pagellus bellottii 0,40
Penaeus notialia 12 0.0% Alloteuthis africana .34
Total B LL] Total 1T Ad

PROJECT STATION: 589
H POSITION: Lat N 1640
Long W 1630
se code: 1
code t 2
ond,code
ity code:
Speed: 30 kn*10
98 CATCH/HOUR: 1655.92
H/HOUR ¥ OF TOT. C SAMP
numbers
4004 56,91 1202
2132 7.66
1744 6.08 1203
392 5.73 1204
520 5,21
208 3.60
116 3.5
132 2.87
184 2.37
52 1.60
208 1.0%
184 0.96
52 0.93
28 0,66
2 0.38
2 0.17
28 0.13
52 0.11
52 0.05
TT100.606
PROJECT STATION: 590
o1l POSITION: Lat N 1649
Long W 1625
e codes ]
code {2
ond.code :
ity code:
Spend: 38 kn*lo
14 CATCH/HOUR: ELE T
HAHOUR OF TOT, ¢ HAME
number s
1728 49,28 120¢
558 120%
138 12006
198 1207
a6 120€
2
6
[
6
[
[
PROJECT STATION: 591
012 POSITION:Lat N 1652
Long W 1634
ae code: 1
code P2
ond.code
ity code:
Apeed: 40 kn*10
52 CATCH/HOUR: 12.91
H/HOUR ¥ OF TOT. C SAMP
number s
a6 100,00 1210
160,00
PROJECT STATION: 592
ol POSITION: Lat N 1703
Long W 1626
se code: |
code '
ond.cod
ity cod
Speed: 35 kn*10
72 CATCH/HOUR: 171.44
H/HOUR i OF TOT. C SAMP
numbers
168 34,06 1211
236 33.89 1212
260 13.47 1213
a 1.93
aa 2.02
14 1.98
16 1.96
2 1.67
16 1.62
1] 1.6t
22 1.18
1 0.7%



PATE; 13/11/97
start stop
TIME  :23:12:00 23:42:00

duration

PROJECT STATION: 597
POSITION:Lat N 1706
Long W 1634

GEAR TYPE: PT No:2

31 (min) Purpose code: 1

LOG £2968.40 2970,10 1,70 Area code 1 2
FDEPTH: 4 ] GearCond, code !
BDEPTH: 99 103 Validity code:
Towing dir: 290" Wire out: 150 m Speed: 3% kn*10
Sorted: 84 Kg Total catch: 84,55 CATCH/HOUR : 163,65
SPECIES CATCH/HOUR ¢ OF TOT. C SAMP
wolght numbie s
Trichiurus lepturus 128,81 .71
Trachinotus ovatus 10,47 23 6.40 1214
Echeneis nauvcrates B.79 17 5,37
Sarda sarda B.40 6 §.13
Sepiella ornata 4.82 536 2.95
Liza ramada 2.36 2 1.44
Total 163,65 100,00
PROJECT STATION: 594
DATE:14/11/97 GEAR TYPE: PT No:2 POSITION: Lat N 1712
start stop  duration Long W 1624
TIME :02:54:00 03:16:00 22 (min) Purpose code: 1
LOG $3000.34  3001.45 1,11 Area code 1 2
FDEPTH: 5 k] GearCond, code:
BDEPTH: 59 66 Validity code:

Towlng dir: 287"

fSorted: 100 Kg

SPECIES

Sardinella aurita
sardinella maderensis
Loligo vulgaris

Sarda sarda
Campogramma glaycos
Euthynnus alletteratus
Sphyraena sphyraena
Selene dorsalis
Scomber japonicus
Trachurus trecae

Total

DATE:14/11/97
atart atop

TIME  :05:48:07 06:23:12
LOG 13021.14  3023.36
FDEPTH 10 10

BOEPTH: 59 6
Towing dir: 115"

Sorted: 151 Kg

SPECIES

Sardinella aurita

Sarda sarda

Sardinella maderensis
Trachurus trecae
Lagocephalus laevigatus
Campogramma glaycos
Loligo vulgaris

Scomber japonicus
Selene dorsalis

Auxlis thazard
Decapterus rhonchus
Sepila officinalis hierredda
Trichiurus lepturus
Alloteuthis africana
Sphyraena sphyraena

Total

DATE:14/11/97

Total catch:

Wire out: 200 m Speed: 35 kn*10

A67.26 CATCH/HOUR 1274,3%

CATCH/HOUR ¢ OF TOT, C SAMP
welight numbers
1107,82 2779 86,93 1215
116,45 a58 9.14 1216
15,03 63 1.18
15.03 14 1.18
6.63 14 0.52
4.58 114 0.36
2.92 11 0.23
2,81 14 0.22
2.45 14 0,19
0.63 14 0,05
ER VAT PRI 100006

PROJECT STATION: 598

GEAR TYPE: PT Noi2 POSTTION ! Lat N 1716

duration Long W 1622
35 (min} Purpose code: 1
2.19 Area code P2

GearCond. code;
Validity code:
Wire out: 200 m Speed: 34 kn*l0

Total catch: 331.95 CATCH/HOUR ; 569,06
CATCH/HOUR * OF TOT. C SAMIP
weight numbers
177,60 494 3l.21 1217
151.20 9 26.57
126.86 528 22.29 1210
54.51 2357 9,58 1219
13,30 117 2.3
.46 14 1,60
9.19 171 1.61
7.4 55 1.29
5.14 21 0.90
3,14 9 0.55
2.80 /g 0.51
2.1 14 0,48
2.61 14 0.46
1.58 0.20
1.51 ? 0.27
569,06 100,00

PROJECT STATION: 596

GEAR TYPE: BT No: POSITION: Lat N 1721

atart atop duration Long W 1634
TIME :08:32:30 09:02:33 30 (min) Purpose code: 1
LOG ! 3043.46 1,50 Area code P2
FDEPTH: 124 GearCond.code;
RDEPTH: 124 Validity code:
Towing dir: 110° Wire out: 500 m Speed: 30 kn*10
Sorted: 6% Kg Total catch: B&1.30 CATCH/HOUR 1722.,60
SPECIES CATCH/HOUR * OF TOT. C SAMP
weight numbers
Trachurus trecae 1307.50 67512 75.90 1221
Merluccius polli 71.00 1050 1.12
Chlorophthalmus atlanticus 70.50 6256 1.09
Trachurus trecae 62.60 96 3.63 1220
Dentex macrophthalmus 62.50 300 3.63
Synagrops microlepis 54.50 4558 3.16
Trichiurus lepturus 48.50 650 2.82
Pterothrissus belloci 23.00 400 1.34
Scorpaena normani 10.50 100 0.61
Scorpaena stephanica 7.50 50 0.494
GOBITDAE 2.00 50 0.12
Parapenaeus longirostris 1.50 300 0,09
Capros aper 1.00 100 0.06
Total 172260 10,01

DATE: 14/11/97

start stop  duration

TIME  116:11:55 16520514 8 (min)
LOG $3097.39  3097.81 0.41
FDEPTH: 20 20
BDEPTH : 43 12
Towing dir: 31° Wire out:
Sorted: 12 Kg Total catch;:
SPECIES

Trichiurus lepturus
Chloroscombrus chrysurus
Sardinella aurita
Pecapterus rhonchus
Pagellus bellottii
HNoops boops

Total

DATE:14/11/97

GEAR TYPE: PT No:l

GEAR TYPE: PT Noi:2

PROJECT STATION: 597
POSITION: Lat N 1727
Long W 161§
Purpose code: 1
Area code t 2
GearCond, code
Validity code:
200 m  Speed: 32 kn*l0

12.80 CATCH/HOUR: 96,00
CATCH/HOUR * OF TOT, C SAMP
weight numbers
69.00 128 71.688
15.98 51 16.65
5.40 15 5.63
2.40 ] 2.50
1.88 1] 1.96
1.35 1] 1.11
96,01 100,03

PROJECT STATION: 498
POSITION: Lat No1744

start  stop  duration Long W 1626
TIME  :23:23:06 23:53:42 31  (min) Purpose code: 1
LOG $3168,90  3170.53  1.63 Area code t 2
FDEPTH 70 0 GearCond,code :
BDEPTH: 105 104 Validity code:
Towing dir: 109" Wire out: 200 m Speed: 35 kn*10
Sorted: 12 Kg Total cateh: 12.00 CATCH/HOUR: 23.40
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight numbers
Trichiurus lepturus 12:17 21 54.57
Trachurus trecae 9.00 50 30.46 1222
Campogramma glaycos 1.01 2 4.32
Sardinella aurita 0.62 2 2,65
Total FENT 100,00
PROJECT STATION: 599
DATE:15/11/97 GEAR TYPE: PT No:l POSITION: Lat N 1750
start atop durat fon Long W 1600
TIME :03:41:32 04313112 32 (min) Purpose code: |
LOG +3207,93  3209.65 1,68 Area code t 2
FDEPTH: 5 5 GearCond,code:
BDEPTH: 23 Validity code:

30
Towing dir: 290° Wire out:

Sorted: 137 Kg Total catch:

SPECTES

Sardinella maderensis
Brachydeuterus auritus
Sardinella aurita
Decapterus rhonchus
Pomadasys {incisus
Trachurus trecae
Diplodus puntazzo
Pomadasys peroteti
Chloroscombrus chrysurus
Liza ramada
Stromateus fiatola
Pomadasys rogeri
Pomatomus saltatrix
Pagellus bellottii
Aphyraena guachancho
Argyrosomus regius
Scomber japonicus
Penaeus notialis
Loligo vulgaris

200 m  Speed: 33 kn*10

1912.26 CATCH/HOUR : 585,49

CATCH/HOUR t OF TOT. C SAMP
welght numbers
937.13 3439 26,14 1224
B42,63 6221 23,50 1227
605,06 1784 16,88 1223
582,75 2993 16.25 1226
145,43 6506
109,99 1234 1225

4,29 79

58.28 131

45,15 289

44,89 26

15,18 53

27,56 26

27.30 26

23.63 1mns

14.70 26

6,04 26

i.41 2

1.056 53

1.0% 26

LT -

Total

DATE:15/11/97

start  stop  duration

GEAR TYPE: BT No:

PROJECT STATION: 600
POSITION: Lat N 1800
Long W 1626

TIME :09:36:23 10:07:18 31 (min) Purpose code: 1
LOG 13251,71 3253.22 1.52 Area code $ 2
FDEPTH: 107 106 GearCond,code:
BDEPTH: 107 106 Valldity code:
Towing dir: 90" Wire out: 400 m Speed: 30 kn*10
Sorted: 37 Kg Total catch: 620,75 CATCH/HOUR: 1201,45%
SPECIES CATCH/HOUR * oF TOT. C SAMP
weight numbe rs
Trachurus trecae 802,58 33100 73,46 1229
Dentex macrophthalmus 225,29 929 18,75
Spicara alta 26.71 929 2,22
Zeus faber 22.45% 116 1.87
Pagellus acarne 13.65 33 1.13
Trachurus trecae 11.90 21 0.99 1228
GOBIIDAE 5.42 290 0.4%
Dentex maroccanus 5.03 116 0.42
Cronius ruber 3.10 ELE] 0.26
Todarodes sagittatus 1.94 116 0.16
Merluccius polli 1.55 a9 0.13
Synagrops microlepis 1.16 116 0.10
Sardinella aurita 0.71 39 0.06
Total 201,45 100,00
PROJECT STATION: 601
DATE:15/11/97 GEAR TYPE: PT No:2 POSITION: Lat N 1807
atart  stop  duration Long W 1622
TIME  :14:23:20 14:55:00 32 (min) Purpome code: |
LOG 13290,10 3292.60 2,50 Area code t 2
FDEPTH 2 25 2% GearCond . code:
BDEPTH: 61 61 Validity code:
Towing dir: 250" Wire out: 150 m Speed: 35 kn*10

Sorted: 1 Kg Total catch:

SPECIES

Sardinolla maderensis
Sarda sarda

Total

4.89 CATCH/HOUR ; 9.17

CATCH/HOUR
wirlght numbe

7.20 21

1.97 1

OF ToT. © OAMP

10,52 L
21.48

ol Lo, 0n



PRO-"IECT STATION: 602
POSITION:Lat N 1816
Long W 1631

DATE15/11/97 GEAR TYPE: PT No:i2
atart stop  duration
TIME 118342311 18:55:21 13 (min) Purpose code: |1

LOG 13325,.68  3326.43  0.75 Area code 12
FDEPTH: 20 20 GearcCond.code
BDEPTH: 154 137 Validity code:

Towing dir: 105" Wire out: 100 m Speed: 40 kn*l0

Sorted: 72 Kg Total catch: 499.88 CATCH/HOUR 2307.14

SPECIES CATCH/HOUR % OF TOT. C SAMP
welight numbers
Sardinella aurita 1874.4% 4708 81.25 1231
MYCTOPHIDAE 174.83 128211 7.58
Trichiurus lepturus 152.31 383 6.60
Sardinella maderensis 76.48 245 3.31 1232
Sarda sarda 29.08 14 1.26
Total 307,15 TI00.00

PROJECT STATION: 6OJ
POSITION:Lat N 1834
Long W 1616

DATE:16/11/97
atart  stop

GEAR TYPE: BT No:l
duration

TIME :01:49:19 02:22:20 33 (min) Purpose code: 1
LOG $3397.21 3399.01 1.80 Area code 12
FDEPTH: 19 26 GearCond, code:
BDEPTH: 19 26 Validity code:

Towing dir: 278" Wire out: 200 m Speed: 30 kn*10

Sorted: 225 Kg Total cateh: 225.03 CATCH/HOUR 400.15
SPECIES CATCH/HOUR + OF TOT. C SAMP
weight  numbers
Liza ramada 202.82 104 49.57
Sardinella maderensis 84.20 275 20.58 1235
Sardinella aurita 65.71 165 16.06 1233
Trichiurus lepturus 25,64 36 6.2
Decapterus rhonchus 0,35 a4 2.04 1231
Loligo vulgaris 5.25 15 1.28
Trachurus trecae 4.58 a7 1.12 1236
Pomadasys rogeri 3.65 4 0.89
Diplodus puntazzo 2.93 1 0.72
Chloreoscombrus chryaurus 2.13 9 0.52
Pomadasys inclsus 1,186 ] 0,28
Trachinotus ovatus 0.01 2 0.22
Sphyraena sphyraena 0.51 2 0,12
Sardinella aurita 0.44 aa 0.11 1234
Lagocephalus laevigatus 0.31 2 0.00
Engraulils encrasicalus 0,31 B4 0.08 1238
Scomber japonicus 0,27 2 0.07
Total 400,16 100,01
PROJECT STATION: 604
DATE:16/11/97 GEAR TYPE: PT No:l POSITION: Lat N 1841

start atop duration Long W 1632

TIME :05:56:04 06:26:44 31 (min) Purpose code: 1
LOG £3430.38 3432.55 2.13 Area code 12
FDEPTH ¢ 20 15 GearCond.code
BUEPTH: 100 136 Valldity code:

Towing dir: 250" Wire out: 200 m Speed: 35 kn*10

Sorted: 17 Kg Total catch: 1003.15 CATCH/HOUR 1941.58

BPECIES CATCH/HOUR t OF TOT. C SAMP
weight numbers
Sardinella aurita 1614.52 4507 93.46 1239
Sardinella maderensis 85,65 232 1,41 1240
Trichiurus lepturus 21.19 29 1,00
Sarda sarda 16.16 6 0,83
Campogramma glaycos 4.06 4 0,21
Total TI041.58 TT100.00

PROJECT STATION: 604
POSITION:Lat N 1844
Long W 1626

DATE:16/11/97 GEAR TYPE: PT No:2
atart  stop duration

TIME :08:12:07 08:37:43 26 (min) Purpose code: 1

LOG

444,67 3446.19 1.49 Area code v 2
ao 50 GearCond,code:
04 72 Validity code:

Towing dir: 270" Wire out: 150 m Speed: 40 kn*10

Sorted: 76 Kg Total catch: 5.1 CATCH/HOUR 174,85

SPECIES CATCH/HOUR * OF TOT. C SAMP
wolght numbers
Trichiurus lepturus 111.01 212 63,95
Sardinella aurita 21.16 53 12.10 1241
Scomberomorus tritor 17.28 7 9.808
Scomber japonicus 14,54 12 .32 1242
Trachurus trecae 4.89 16 2.00 1243
Euthynnus alletteratus 2.72 2 1.56
Loligo vulgaris 1,82 5 1.04
Echeneis naucrates 0.62 2 0.35

Total 100,00

PROJECT STATION: 606

DA

£216/11/97
start stop

GEAR TYPE: DT Notl
duration

TIME $11:53:21 12:27:23 34 (min) Purpose code:

LOG £3477.40  3479.30  1.90 Area code H
FDEPTH: 104 103 GearCond,code:
BDEPTH ! 104 103 validity code:

Towing dir: 106" Wire out: 400 m Speed: 31

Sorted: 9% Kg Total cateh: 529,29

SPECIES CATCH/HOUR

weight numbers
Trachurus trecae 560.47 9716
Trachurus trachurus 187.06 2047
Dentex macrophthalmus 97.59 o8y
Zeus faber 31.59 76
Boops boops 24.00 b o
Merluceius senegalensia 11.35 30
Scomber japonicus 6.60 53
Dentex maroccanus 1.89 11
Todaropsis eblanae 4.64 35
Ephippion guttifer 2.29 5
1llex coindetii 1.64 23
Pagellus acarne 1.36 12
Allotheutis subulata 0.18 35
Arnoglossus imperialis 0.05 5
Engraulis encrasicolus 0.05 8
Total 034,04

CATCH/HOUR:

POSTTION: Lat N 1849

Long W 1637
1
2

kn*10

934.04

% OF TOT. C SAMP

60.00 1244
20,03 1245
10.44
3.38
2.57
1.22

PROJECT STATION: 607

DATE:16/11/97
start  stop

GEAR TYPE: PT No:5
duration

POSTTION: Lat N 10852

Long W 1634

TIME :14:41:29 15:12:31 31 (min) Purpose code: 1
LOG 13497.82  3499.44 1.62 Area code i 2
FDEPTH: 10 10 Gearcond.code:
BDEPTH 97 Validity code:
Towing dir: 252° Wire out: 200 m Speed: 30 kn*10
Sorted: ? Kg Total cateh: 2.582 CATCH/HOUR: a.08

SPECIES CATCH/HOUR

weight numbers
Scomber japonicus 4.26 10
Lagocephalus laevigatus 0.62 3
Total BT

& OF TOT. © SAMP

67,30 1246
12.70

100,00

PROJECT STATION: 60U

DATE:17/11/97 GEAR TY PT No:d POSITIO t N 1932
sntart at duration ong W LAS)
TIME  :04:35:26 04:51:09 16 (min) Purpose code: |
LOG £3624.24  3625.20 0.91 Area code 12
FDEPTH: Kl L] GaarCond.code:
BDEPTH: 36 49 Validity code:
Towing dir: 268" Wire out: 200 m Speed: 32 kn*l0
Sorted: 293 Kg Total catchi 1709.41 CATCH/HOUR AB35.79

SPECIES CATCH/HOUR
welght numbers

Engraulls encrasicolus 2722.,13 519679

gcomberomorus tritor 011.69 240

Stromateus fiatola 25,28 315

Trichiurus lepturus 272.48 630
Lichia amia 160.00 53
Trachurus trecae 145,43 2992
Trachinotus ovatus 134,93 210
Decapterus rhonchus 107,10 318
Sardinella maderensis 19.95 53
Loligo vulgaris 14,10 105
Sepiella ornata 2.10 158
Total 4835.32

Y DOF TOT. C SAMP

56,230 1247
16.719

3.0l 1248

2.2 1249

PROJECT STATION: 609

DATE:17/11/97 GEAR TYPE: PT No:b
start stop duration
TIME :17:40:18 18:06:27 26 (mln) Purpose code:

LOG $3742.19 3743.70 1.45 Area code !
FDEPTH: 0 Gearcond.code!:
BDEPTH: 21 Validity code:

24
Towlng dir: 191" Wire out: 200 m Speed: 3%

Sorted: 30 Kg Total catch: 3602.30

SPECIES CATCH/HOUR

welght number s
Sardinella aurita B007.69 351304
Sardinella maderensis 230.77 aaon
Engraulis encrasicolus 46.15 9602
Scomberomorus tritor 10.62 ]
Sarda sarda T.15 ]
Stromateus fiatola 6.00 5
Trachinotus ovatus 4.62 7
Total T893, 00

CATCH/HOUR:

POSITION: Lat N 2010

Long W 1718
1

F)

kn*10

4313.00

¢+ OF TOT. C SAMP

96,323 1250
2.78 1261
0.56 1252

PROJECT STATION: 610

DATE:17/11/97
start atop

GEAR TYPE: PT No:b
duration

POSITION: Lat N 2022

Long W 1720

TIME :21:31:17 21:39:40 8  (min) Purpose code: 1
LOG $3771.14  3771.49 0.35 Area code 12
FDEPTH: 0 0 GearCond, code:
BDEPTH: 36 7 Validity code:
Towing dir: 270° Wire out: 200 m Speed: 315 kn*10
Sorted: 7 Kg Total catch: 1024.50 CATCH/HOUR: 1603, 1

SPECIES CATCH/HOUR

welght numbier s
6660,00 1689040
.00 V3750

117000

Sardinella aurita
Trachurus trecae
Engraulin encrasicolus 430,15

Total TeHI TS

¢ OF TOT. ¢ SAMP
g36,08 12463
1.61 1265
5,71 1754



PROJECT STATION: 611

DATE:18/11/97 GEAR TYPE: PT No:d  POSITION:Lat N 2030
ntart stop duration Long W 1706
TIME :01:40:19 01:%0:19 10 (min) Purpose code: 1
1OG $3000,61  A010.10 0.49 Area code 12
FDEPTH: 5 L] GearCond,code
BDEPTH: 26 26 Validity code;
Towing dir: 290" Wire out: 200 m Speed: 30 kn*10
Sorted: 322 Kg Total catch: T43.85 CATCH/HOUR ¢ 4463, 10
SPECIES CATCH/HOUR + OF TOT. C SAMP
weight numbers
Pomatomus saltatrix 1643.70 270 36,83
Sphyraena sphyraena 046,42 2166 16,96
Decapterus rhonchus 121.08 2010 16.16 1259
Sardina pilehardus 2689.56 2454 6.49 1261
Decapterus rhonchus 186.96 9690 .19 1258
Diplodus bellottii 164.14 2166 4,13
Trachurus trecae 157.92 5814 3.54 1260
Sardinella aurita 124.26 36024 2.78 1257
Stromateus fiatola 107.16 114 2.40
Sardinella aurita 104,34 1428 2.34 1256
Loligo vulgaris 58.74 272 1.32
gardinella maderensis 10.24 60 0.41
Pagellus bellottii 12,00 174 0.27
Scomber japonicus 7.44 60 0.17
Engraulis encrasicolus 1.14 02 0,03 1262
Total BT TERT] T100,02



Annex II Description of instruments and fishing gear used

The Simrad EK-500, 38 kHz echo scientific sounder was used during the survey for fish
abundance estimation. The Bergen Echo Integrator system (BEI) logging the echogram raw data

from the echo sounder, was used to scrutinize the acoustic records, and to allocate integrator data

to fish species. All raw data was stored to tape, and a backup of the database of scrutinized data,
stored. The details of the settings of the 38 kHz were as follows:

Transceiver-1 menu

Display menu

Printer settings

Bottom detection menu

Transducer depth
Absorbtion coeff.,
Pulse length
Bandwidth

Max Power

2-way beam angle
SV transducer gain
TS transducer gain
Angle sensitivity

3 dB beamwidth
Alongship offset
Athwardship offset

Echogram

Bottom range
Bottom start

TVG

SV Colour minimum
TS Colour minimum

Range
TVG

Sv Colour minimum

-50 dB

0.0m

10 dB/km
medium
wide
2000 W
-21.0dB
28.0dB
279 dB
219

6.8 deg
0.00 deg
0.04 deg

1

12 m

10 m

20 log R
-67 dB
-50 dB

0-100 or 0-250 m
20 log R
-72 dB



A calibration experiment using a standard copper sphere, performed in Baia dos Tigres 15 June
1995 gave the following results :

Sv Transducer gain 28.1 dB
Ts Transducer gain 28.0 dB

Hydrography

Conductivity, temperature, density and dissolved oxygen were sampled regularly at CTD stations
witha Seabird 911+ CTD sonde. The salinity is computed from the data on conductivity by the
software retrieving data from the sensors.

Fishing gear

The vessel has two different sized "Akrehamn" pelagic trawls and one "Gisund super" bottom
trawl. For all trawls, the Tyborgn, 7.8 m* (1670 kg) trawl doors were used. Complete drawings
of the trawls used are included.
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Annex IIT Pooled length distributions by species and regions
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Annex IV Biomass (in 1000 tonnes) and number (in millions)

by length

Sardinella aurita

C. Blanc - C. Timiris

South of Cape Timiris

TOTAL

Biomass Number

Biomass Number

Biomass

Number

o 812

546.9i 16513.6

1513.6




Annex 1V continued

Sardinella maderensis

Length C. Blanc - C. Timiris South of Cape Timiris TOTAL
cm Biomass Number Biomass Number Biomass Number
5
6
7
8 0.0 1.3 0.0 1.3
9
10
11 0.0 1.3 0.0 1.3
12 0.0i a7 0.0 27
13 0.1 5.4 0.1 54
1 4 .......
15 0.0 1.3 0.0 1 3
16 0.1 1.3 0.1 1.3
...... 1 7 .
_____ 18 0.0 0.2 giof. - 0
1 g ..................
20 .........
21 0.1 1.3 0.1 1.3
.......... 22 g
....... 23 08 6.6 .08 6.6
24 0.3 giglio 0.3 2.6
25 1.6 10.6 1.6 10.6
26 6.7 40.6 6.7 40.6
27 e 41.0 7.6 41.0
28 26.4 128.2 26.4 128.2
29 54.0 236.3 54.0 236.3
30 133.6 529.0 133.6 529.0
31 191.3 687.6 191.3 687.6
_____ 32 164.8 539.5 164.8 539.5
33 50.9 152.2 50.9 152.2
34 10.5 28.9 10.5 28.9
35 3.3 8.4 3.3 8.4
36 0.2 0.5 0.2 0.5
37
38
39
40
TOTAL 652.5 2426.8 652.5 2426.8




Annex IV continued

Trachurus trecae

Length C. Blanc - C. Timiris South of Cape Timiris TOTAL
cm Biomass Number Biomass Number Biomass Number
5
6
7
8
9
10 0.9 95.1 0.9 95.1
11 10.9 832.0 0.3 19.3 11.1 851.3
12 6.0 356.6 12.6 752.2 18.6 1108.8
13 1.0 47.5 24.0 1133.5 25.0 1181.0
14 23.7 903.9 23.7 903.9
16 0.8 238 70 219.4 7.8 243.1
16 4.4 114.1 4.4 114.1
17 | 3.5 75.0 3.5 75.0
18 0.4 6.4 0.4 6.4
19 1.1 17.2 i 17.2
20 1.4 19.3 1.4 19.3
21 0.7 8.6 0.7 8.6
22 2.5 25.8 2.5 25.8
23 65 49.4 5.5 49.4
24 8.4 66.6 8.4 66.6
25 it 47.2 6.7 472
ansd 4.8 30.1 4.8 30.1
L 12 6.4 1.2 6.4
28
29
30
<IN . 0.6 2.1 0.6 2.1
32 .........
33
34 4.5 12.9 4.5 12.9
35 10.0 25.9 10.0 25.9
36 5.4 12.9 5.4 12.9
37 1.0 2.1 1.0 2.1
38 0.1 0.2 0.1 0.2
39 0.2 0.4 0.2 0.4
__________ 40 1.5 2.6 1.5 2.6
41 0.1 0.2 0.1 0.2
42 0.2 0.3 0.2 0.3
43 0.3 0.4 0.3 0.4
44 0.1 0.2 0.1 0.2
45 0.0 0.0 0.0 0.0
46 0.0 0.0 0.0 0.0
47
48 .....
49
50
TOTAL 19.6 1355.0 132.2 3554.7 151.8 4909.7

V Dr.F.Nansen

Page 1

18:11:97



Annex IV continued

Trachurus trachurus

Length C. Blanc - C. Timiris South of Cape Timiris TOTAL
cm Biomass Number Biomass Number Biomass Number
5
6
7
8
9
10 0.0 1.5 0.0 1.5
11 0.1 11.4 0.1 11.4
12 0.5 29.5 0.5 29.5
13 0.7 34.8 0.7 34.8
14 0.7 26.5 0.7 26.5
15 0.5 18.2 0.5 18.2
16 0.1 3.0 0.1 3.0
17 0.2 4.5 0.2 4.5
i1 | O .02 3.8 0.2 3.8
19 0.1 1.5 0.1 1.6
20
21
22 ................
23 . 08 0.1 08
24 ................
25 0.2 1.6 0.2 18
26 0.6 3.8 0.6 3.8
AR SO | i.5 9.1 R 9.1
28 0.6 3.0 0.6 3.0
29 0.3 1.5 0.3 1.5
....... 30
31 0.4 1.5 0.4 1.5
32 0.4 1.6 0.4 1.5
33 0.5 1.5 0.5 1.5
34 0.3 0.8 0.3 0.8
35 1.4 3.8 1.4 3.8
36 0.9 2.3 0.9 2.3
37 1.9 4.5 1.9 4.5
38
39
40
41
42
43
44
45
------ 46
47
48
........ 49 need
50
TOTAL 12.1 170.3 12.1 170.3
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CHAPTER 1  INTRODUCTION

1.1 SURVEY OBJECTIVES

The general objectives were to estimate the biomass and map the distribution of small pelagic
fish stocks off NW Africa (Morocco, Mauritania, Senegal, and The Gambia) by hydro-acoustic
methods and describe the hydrographic conditions over a period of 50 days, in November-
December 1997. A similar survey in the region had been conducted in the same period in 1995
and 1996.

The specific objectives for the survey in Morocco were:

¢ To map the distribution and estimate the biomass of the main small pelagic fish species using
hydroacoustic methods. The species of interest were: sardine Sardina pilchardus, sardinellas
Sardinella aurita, S. maderensis, chub mackerel Scomber japonicus, horse mackerel
Trachurus trachurus, T. treca, and anchovy Engraulis encrasicolus.

e To identify acoustic targets by midwater and bottom trawl sampling and process the catches
by recording weight and number by species. For the target species, length frequencies are
taken to correct the acoustic densities and to describe the size distributions of the target fish
populations.

* To sample standard hydrographical transects for temperature, salinity and oxygen off Cap
Blanc, Dakhla, Cape Bojador, Cape Juby and Cape Ghir.

The time allocated for this part of the survey was 27 days.

1.2 PARTICIPATION
Members of the scientific teams were:
Institut National de Recherches Halieutiques, Morocco

Omar KADA, Hassan MOUSTAFID (until 16.12), Lahcen ABOUABDELLAH (until16.12) and
Ahmed MARHOUM (until 16.12)



Institute of Marine Research, Norway:
Tore STROMME (Cruise leader), Guillermo BURGOS,John DALEN (6.12-16.12), Oddgeir
ALVHEIM (20.11-6.12), Tore M@RK, Ingve FIELDSTAD.

SIMRAD, Norway: Tore Werner HANSEN

Christian Michelsen Research (CMR), Norway: Per Erik NORDB@

1.3 NARRATIVE

The survey started with departure from Nouadhibou on November 21. A hydrographic section
off Cap Blanc was carried out as a completion of the previous survey in Mauritania. The shelf
from Cap Blanc was covered with acoustic transects 10nm apart. Where the shelf widens
between Dakhla and C. Bojador the transect distance on the outer shelf was reduced to 20 nm.
Figure 1 (a-b) shows the survey tracks and the fishing and hydrographic stations. In the area of
Dakhla the wind calmed for one day. As a consequence of this the sardine surfaced and was not
recorded by the acoustic system. This area was resampled a day later when the normal north-east
wind resumed. The vessel called on Las Palmas 29 November  for refuelling and technical
service. Three experts from IMR, Simrad and Chistian Michelsen Research embarked to upgrade
the scientific sonar system onboard. They followed the vessel to Agadir. After the call at Las
Palmas and before resuming the planned course track northwards, the vessel resampled the shelf
area between Cape Bojador and Cape Juby as unexpected fish aggregations were found in this
area on the previous coverage a few days earlier. Between Cap Juby and 29°N the coastal areas
were sampled with a dense zig-zag pattern during the day and the outer shelf during night. This
strategy was chosen mainly because of the fishing activity in the coastal areas. The northern limit
of the survey was reached south of Safi, when two outstanding acoustic transect lines had to be
cancelled due to rough weather. The vessel called at Agadir on 16 November for meetings and
disembarkation of some of the scientists. Thereafter the vessel steamed to Las Palmas where the
remaining scientific crew disembarked. The weather gave favourable working conditions except

for the day operating in the Safi region.
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Figure 1a Course track with fishing and hydrographic stations, Cape Blanc to Cape Jubi,




-14 -13 -12 ~11 ~10 -9 -
5 .= ' s
| .= 5 ' ,
. L .................... ..................... ..................... e R S ...,,L .................. e
: | 5 - 2
' : ) !
; ! Py
! . : /

] Dr. Fridtjof Nansen .. ... ... ... .. e L

. C.Juby=C.Cantin . : 7

q Survey track | :
»and stations worked .

09.12 - 15.12 1997
' [): Bottom trawl
! » At Pelagic trawl
¢ z: Hydrogr, St.l:“l

.................................................................................................................

.........................................

................................

Figure 1b Course track with fishing and hydrographic stations, Cape Jubi to Safi.



1.4 METHODS

All catches were sampled for weight and numbers of each species. Length measurements (total
body length) were taken for target species. The complete records of all fishing stations are shown

in Annex II.

The surface temperature and meteorological data were logged automatically and recorded with

position and bottom depth every nautical mile sailed.

Hydrographic profiles were collected with a CTD sonde. Temperature, salinity, oxygen and
pressure (depth) were logged by the Seabird Software. From these data series, records were

selected at standard depths and presented in figures.

The acoustic biomass estimates were based on the integration technique. The Bergen Integrator
(BEI) was used for analysis and allocation of S, values by species based on the composition in
the trawl catches and on the characteristics of the acoustic traces. The BEI system allows a better
discrimination between bottom signals and dense schools close to the bottom than the previous

EK500 system used in the surveys prior to 1995.
The integrator values are plotted out in working maps and aggregations of fish are contoured,
the mean integrator value of each aggregation is calculated and the areas are digitized and

measured by computer software.

The following target strength (TS) function was applied to convert S,-values (mean integrator

value for a given species or group of species in a specified area) to number of fish:
TS=20 logL. - 72

This is the same equation as used in previous surveys.



6

The biomass density in numbers/nm? of a length group i is calculated from the formula:

1 . 2 log ,-7.2
p,=——*§ . where k=10 """
P4 9 max i
Z nr‘kr
i=min

For TS=20log L.-72 the formula can be further simplified into:

n,
p;=126121745 —+

Max

Z ”iliz

i=min

where s, = mean integrator value of a species within an aggregation area, in m¥nm?2
n,; = frequency count of length group i in a pooled representative sample from the
distribution area.

l; = mid length of fish in length group i.

The constant 1261217 incorporates the TS equation with its constant -72. For other TS
relationships the equation constant is:

TS Equation
constant constant
-74 1998895
=73 1587779
72 1261217
71 1001821
-70 795774
-69 632106
-68 502099




The densities are then converted from numbers to weight by applying a condition factor for the
species, obtained from the samples. Abundance, in number and weight, is obtained by
multiplying the densities by the area of the aggregations. These calculations can easily be carried
out in a spreadsheet where inputs are the length distribution, the mean integrator value and the

area (in nm?),

The above equation shows that the conversion from S ,-value into number of fish is dependant
on the size composition of the fish. In general there are many problems associated with getting
representative length distributions when the various size classes are geographically segregated.
When no segregation occurs the various length distributions are pooled together with equal
importance. Otherwise, when the size distribution varies with the sampling site, a weighting
factor is applied that takes into account the density at the location. In most cases, the mean

acoustic density at the location of the sample is the most representative index of this fish density.

A systematic approach to a) produce pooled length distributions of a target species for use in the
above equation and b) calculate the biomass estimates for a region, are obtained through the
following procedure:

. Each traw] station gets an integrator value as a density index for the sampling site.

. Representative length distributions are selected from all the collected samples of a fish
aggregation.

. The mean back scattering strength of each of these length frequency distributions is
calculated.

. The selected length distributions are then pooled using the ratio between the allocated S,

value and the mean back scattering strength as the weighting factor. (If the size
distribution is geographically uniform the three steps mentioned above can be skipped
and the samples are pooled together with equal importance.)

. The pooled length distribution is used together with the mean S, value to calculate the
biomass in numbers by length groups, for each area in the map, using the above formula.
Numbers are converted to weight using the condition factor of the species. This can be
calculated from the length samples.

. Biomass is calculated as the product of the density and the area of the aggregation, and

finally the area-related biomass values in a region are summed together.



The necessary calculations are done in NAN-SIS software after the scientist has completed the

two first steps in the above list manually. A similar analysis can also be done in Excel
spreadsheet.

The two sardinellas were treated as one species during the scrutinizing process and the mean S,
values were later separated by species (S. aurita and S. maderensis) according to the catch rates

and the length distributions of the two species. The same procedure was applied to the horse
mackerel data.

Annex III gives a description of the instruments and the fishing gear used.
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CHAPTER 2 SURVEY RESULTS

2.1 HYDROGRAPHY AND WEATHER CONDITIONS

Figure 2 shows the distribution of temperature, salinity and oxygen in the six sections and
Figure 3 (a-b) the sea surface temperature at 5 m depth.The distribution of surface temperature
well developed coastal upwelling along the coast. For the region between Cape Juby and Safi
there is close similarity with the situation in 1996 . Up welling cells are located off Cape Sim
and off Agadir. In the area between Cap Blanc and Cape Bojador there are strong upwelling cells
located between Cap Blanc and Cap Barbas and north of Dakhla. Compared to the situation in
1996 the upwelling could be stronger in 1997 with lower temperatures along the coast north of
Dakhla. There seems also to be a 1.5° northern shift of the Dakhla upwelling cell compared to
the previous year. There are no signs of oxygen depletion in the water over the shelf except for

the section off Cape Blanc where water containing oxygen less than 2 ml/L enter the shelf.,

The wind conditions along the survey track are shown in Figure 4 (a-b). For the first part of the
survey, between Cape Blanc and Cape Juby, the winds were generally more than 20 knots and
from the north-east, driving the upwelling. North of Cap Juby the wind conditions were more
variable. Strong northerly winds were encountered North of Cap Sim and up to Safi towards the
end of the acoustic coverage. The weather conditions did not restrict the survey work except for
the work off Safi.
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2.2 PELAGIC FISH ON THE SHELF FROM CAPE BLANC TO CAPE JUBY

Figures 5 to 8 show the distribution of the four main species groups of pelagic fish by contoured
acoustic densities.

Apart from a small aggregation off Cape Barbas, sardine (Fig. 5) was found from a little south
of Dakhla and northwards. As during previous surveys, the highest densities were found close
to the shore, and often close to the bottom. Dense schools near the bottom represent a problem
as they may be difficult to discriminate from the bottom by the echointegrator. This loss is to a
large extent compensated for when postprocessing the records by the BEI system.

A dramatic reduction in densities of sardine is observed since the previous survey in 1996.

In 1996 most of the fish was found as densities beyond 3000 m¥NM? integrator values, while in
the last survey most values were less than 3000 m2/NM2. The length distribution in the last
survey ranged from 7 to 27 cm with modal lengths at 11.5, 14 and 20 cm, figure 9. The fraction
of young fish is considerably higher in 1997 compared to the surveys in 1995 and 1996.

Sardinellas (Fig. 6) were registrated by the acoustic system in three limited areas between Cape
Blanc and Dakhla. It co-occured with sardine in the catches between Dakhla and 25° N but in
small fractions only and did not contribute significantly to the acoustic recordings. Compared to
the strong presence of sardinella recorded in 1996 the situation in 1997 portraits a more normal
distribution pattern with most of the regional stock of sardinella south of Cape Blanc. Most of
the sardinella was big sized with mean lengths from samples in the 31-36¢cm range. Small sized
round sardinella (range 9-17cm) was caught a little north of Dakhla. The total catch proportion
of the two sardinellas was 25% for flat- and 75% for round sardinella.

Anchovy were only recorded at a few locations and then in very scattered densities.
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Figure 7 Distribution of chub mackerel, Cape Blanc to Cape Juby
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Horse mackerels ( Trachurus trachurus and T. trecae) (Fig. 8) were found in two dense
aggregations between Cape Blanc and Cape Barbas and more scattered further north. The
Cunene horse mackerel made up 45% in the samples between Cape Blanc and Cape Barbas.

BIOMASS ESTIMATES

Detailed biomass estimates in number and weight by length groups are shown in Annex 1.

The sardine was estimated to 870 thousand tonnes of which 260 thousand tonnes are in dense
concentrations (1000-3000 m%NM? integrator value). This is a drastic reduction from 1996 when
5.4 million tonnes were estimated and 4.3 million tonnes of these were found concentrated in
densities with mean integrator readings beyond 10000. The length distribution is shown in Figure
9. It shows that most of the fish is small sized , in the range 11 to 15 cm., Adult sardine, bigger

than 20cm, which was the dominating part of the stock in previous years, has now virtually
disappeared from the shelf.
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Figure 9 Length frequency distributions of sardine in numbers and biomass, Cape Blanc to Cape Jubi
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Table 1 shows the estimates of sardinella and horse mackerel. The total estimate of sardinella
was XXX mill. tonnes.

The total estimate of horse mackerel was 1.035 million tonnes of which about 51% was Atlantic

horse mackerel. The Cunene horse mackerel was found only south of Cape Barbas.

Table 1 Cape Blanc to Cape Juby. Biomass estimates of pelagic fish, 1000 tonnes,

Sardines Round Flat sardinella Atlantic horsem, Cunene
sardinella horsem.

870 XXX XXX 530 505
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2.3 PELAGIC FISH ON THE SHELF FROM CAPE JUBY TO SAFI.

Sardine was found in most of the shallow areas in the region (Fig. 11), but in varying densities.
Concentrations were located close to Tan Tan, Sidi Ifni and Agadir. In general, the pattern was
much like the distribution observed the previous year. The estimated length frequency
distribution (Fig.10) shows that the sardine is small sized, below 20 cm.

Anchovy (Fig. 12) was found in aggregation off Tan Tan, Cape Dra, Agadir and Cape Sim. The
size range was 8-15 cm and mean size in the range 10-13cm.

Horse mackerel was found only in scattered occurrences. Chub mackerel (Fig. 13) was
located in scattered patches along the coast, usually outside the sardine distributions. Chub
mackerel was hit as bycatch in some catches but never in quantities. Neither did this species form

aggregations detected by the acoustic system.)
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Figure 10 Length frequency distribution of sardine, Cape Juby to Cape Cantin
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Figure 13 Distribution of chubmackere Cape Juby to Cape Cantin
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BIOMASS ESTIMATES

The sardine was estimated to 260 thousand tonnes, the same figure as estimated the previous
year. About 250 thousand tonnes or 95 % was found in relative high densities with mean

integrator values just beyond 1000 units/nm? (see map legend).

Anchovy was estimated to 63 thousand tonnes. Of this 42 thousand tonnes were located in high

density aggregations higher than 1000 integrator units, or more than 125 tonnes per nm®,

No estimate was made for the horse mackerel as the registrations were too few . The species was
generally scattered, with no high aggregations found that could be a target for aimed commercial
fishing. The chuc mackerel is estimated to XXX thousand tonnes. This is a very rough indicative
figure as the species in general was scattered and with few detected aggregations of commercial
interest.
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CHAPTER 3  CONCLUDING REMARKS

The survey was conducted successfully in the period November 20 to December 20 with a course
track of 4 900 nm and 61 fishing stations. The limits of the school areas of the sardine, anchovy
and horse mackerel are thought to have been well determined and the main areas adequately
sampled. The weather conditions were favourable and did not put any constraints on the survey
except for the last day, off Safi.

The hydrographic data show well developed upwelling along the entire coastline, and the whole
shelf holds water well enriched with oxygen perhaps with an exception in the Cap Blanc area
were waters of low oxygen level is close to the shelf edge. Except for the upwelling, no fronts

or oceanographic barriers were observed on the shelf.

Figure 14 gives a general overview on the major aggregations of pelagic fish with rounded
biomass figures. (TO BE COMPLETED)

Concentrations of sardine was found in shallow waters off Dakhla, Ladyoune , Tan Tan, Sidi Ifni
and Agadir. The concentrations off Dakhla has the same distribution limit as in previous years
but the densities are considerably lower than previously and the population consists mainly of
young fish below 20cm. In the region between Cape Juby and Safi, the distribution pattern is

much similar to previous years. The fish is small sized, less than 20cm.

Minor aggregations of round and flat sardinellas were found northwards until close to Dakhla.
The few registrations of sardinellas indicate that the two stocks has again moved south of Cape
Blane, in correspondence with the traditional distrubution pattern. The high densities of

sardinella recorded north of Cape Blanc in 1996 should be interpreted more as an anomaly.

Horse mackerel was found in high abundance between Cape Blanc and Cape Barbas, as a
continuation of the distribution recorded in Mauritania, Further north, horse mackerel was

generally scattered. This confirms the general distribution pattern of the species.
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Figure 14 Map of the major pelagic fish concentrations with estimated abundance (thousand tonnes),
Cape Blanc to Cape Cantin.
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Anchovies were found in several aggregations between Safi and Cape Juby. It was frequently
mixed with the sardine

The biomass estimates are summarized in Table 2.

Table 2. Summary of biomass estimates of pelagic fish. 1000
tonnes.
C. Blanc-C. Juby C. Juby- C. Total
Cantin
Sardines 870 260 1130
Sardinellas XXX 0 XXX
Anchovies 0 63 63
Horse mackerel 1030 40 1070
Chub mackerel - - -

Figure 15 shows the biomass estimates of sardine compared with results from previous

“Dr. Fridtjof Nansen” surveys. The sardine stock between Cape Blanc and Cape Juby has
undergone a dramatic change since the previous survey in 1996. The stock estimate has declined
from 5.3 million tonnes to 870 thousand tonnes and the adult part of the stock has virually
vanished. There is at present no good explanation to this and a similar change has not been
reported earlier. The shelf is adequately covered and it is not likely that the abundances of last
year could escape between the sampling grid. Surface schooling was only observed in one area
and was corrected for by resampling when the conditions changed. It is therefore asumed that the
adult part of the stock has either migrated out from the investigational area i.e. away from the
shelf, or that the stock has suffered a heavy mortality. The environment conditions look normal
on the shelf, except that the central upwelling cell previously located south of Dakhla, now
semmes to have moved about 90NM northwards. One could also take note that the 2 ml/l
oxycline in the hydrographic section off Cape Blanc is close to the shelf edge and that in
November 1996 is was also close to the shelf edge off Dakhla (see previous cruise report). This
is Central Atlantic deep water that is brough towards the surface by the upwelling process. It
could be that an exceptional intensifying of the upwelling during early 1997 could have brought

these watermasses into the location of the spawning stock. Tt must be admitted that it is rather
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speculative at this point to use this as an explanation, but it could be worthwhile to follow the
dynamics of the hydrographic regime through 1997 to put more light upon this. Analyses of
satellite images of surface temperature from 1997 could show if the upwelling has been stronger
than normal in the region. If another acoustic survey is carried out during the first half of 1998
it is strongly recommended that a dense acoustic sampling grid is used for the Dakhla region in

order to check the recent findings from “Dr. Fridtjof Nansen”. It is also recommended to collect
more information on the the hydrographic regime.

In contrast to the stock in the Dakhla region the central stock between Cape Juby and Safi is in
the later years rather stable, but at a historic low level, 260-300 thousand tonnes.

The sardinella stocks north of Cape Blanc has undergone dramatic change in the later years. It
was first estimated in 1992, but only to 10 thousand tonnes, increasing to 0.95 million tonnes in
1995, and to 1.50 million tonnes in 1996. In 1997 the stock fraction is reduced to XXX thousand
tonnes. It is assumed that what has been observed is a cyclic shift in the distribution of sardinella

and that the stock now is back towards it normal state with it main distribution area south of
Cape Blanc.
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Figure 15 Sardine biomass estimates Cape Blanc-Cape Juby and Cape Juby- Cape Cantin, Dr Fridjof Nansen
1986-96
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Horse mackerel estimates have increased from 120 thousand tonnes in 1992, to 340 thousand
tonnes in 1995, 1.05 million tonnes in 1996, and 1.07 million tonnes in 1997. Most of the horse
mackerel was located between Cape Blanc and Cape Barbas and forms an extension of the

stocks in Mauritania.



Annex I Biomass and number by length

Sardina pilchardus

Length Safi - Cap Juby Cap Juby - Cap Blanc Total
cm tonnes | N millions| tonnes | N millions| tonnes N millions
5 0 0 0 0 0 0
6 0 0 0 0 0 0
7 0 4 106 34 106 38
8 279 61 1146 252 1425 314
9 3021 476 4952 780} 7973 1257
10 19832 2315 14710 1717 34543 4032
11 66039 5868 91980 8173 158019 14041
12 46430 3212 92419 6394 138849 9607
13 42262 2321 81735 4489 123998 6811
14 40387 1790 113314 5023 153701 6813
15 19064 692 89664 3254 108728 3946
16 10381 312 38654 1163 49036 1475
17 10307 260 37897 956 48203 1215
18 3063 65 24760 528 27823 594
19 546 10 35056 639 35603 649
20 36 1 63706 999 63742 1000
21 0 0 37984 516 37984 517
22 0 0 36203 430 36203 430
23 0 0 41397 431 41397 431
24 0 0 27823 256 27823 256
25 0 0 21576 176 21576 176
26 0 0 10394 75 10394 75
27 0 0 469 3 469 3
28 0 0 0 0 0 0
29 0 0 0 0 0 0
30 0 0 0 0 0 0
Total 261649 17388 865946 36289 1127594 53677



Annex I Records of fishing stations

PROJECT STATION: 612 PROJECT STATION: 615
DATE:22/11/97 GEAR TYPE: PT No:4 POSITION : Lat N 2106 DATE:22/11/97 GEAR TYPE: PT No:2 POSITION: Lat N 2150
atart stop duration Long W 1705 atart stop duration Long W 1713
TIME :01:44:31 01:59:36 15 (min) Purpose code: 1 TIME  122:22:02 22:54119 32 (mln) Purpose code: 1
LoG 14043.09 4044.66 0,77 Area code t ] LoG +4220.84  4230.73 1,86 Area code 5 i
FDEPTH 5 5 GearCond, code FOEPTH : 20 30 GearCond, cade
BDEPTH 20 20 Valildlity code: BODEPTH 66 60 Valldity code;
Towing dir: 20" Wire out: 200 m Speed; 31 kn#10 Towlng dir: 77" Wire out: 100 m Speed: 35 kn*i0
Sorted: 100 Kg Total catch: 266.00 CATCH/HOUR ¢ 1067.52 Sorted: 62 Kg Total catch: 248,00 CATCH/HOUR ¢ 466,50
SPECIES CATCH/HOUR \ OF TOT, € SAMP SPECLES CATCH/TIoUR v OF TOT. C© SAMP
welght numbers walght numbers
Sardinella aurlta 476.80 1216 44,66 1263 Trachurus trecae 119,50 1440 60,49 1273
Decapterus rhonchus 321.00 1824 30,08 1265 Trachurus trachurua 61.80 653 11,26 1272
PCTDIO2 65,40 212 6,13 Loligo vulgaris 39,00 1764 0,36
Sphyraena nphyraena 64.52 172 6.04 Pagellus bellottil 28,00 105 6.10
Trachurus trecae 50,56 280 4.74 1266 Trichiurus lepturus 14,25 15 306
Campogramma glaycon 19,00 76 1.79 Sepla officlnalin hierredda 3.00 15 0.64
Huntelus mustelus 17,16 12 1.61 i
Stromateun flatola 9,00 12 0.85 Total 466,51 99,99
Sardinella maderensin 8.96 32 0.04 1264
Sardina pllchardusn 7.88 32 0,74 1267
Pterosclon pell 7.60 a4 0.72
Diplodus bellottli 5.44 52 0.51
Pomadasys Lnclaus 4.48 a2 0.42 PROJECT STATION: 616
Lollgo vulgaria 3.20 44 0,30 DATE:21/11/97 GEAR TYPE: PT No:l POSITION: Lat N 2150
Trichiurus lepturus 2.08 61 0,27 atart ntop  duratlon Long MW 1723
Scomber japonicus 1.60 12 0.15 TIME  100:42:36 00:508:42 16 (min) Purpose code; 1
Chaetodon hoeflerl 1.40 12 0.13 LOG 14245,47  4246.33 0,86 Area code t 3
Penaeus notialls 0.32 12 0.03 FDEPTIN: 20 20 GearCond, code
‘ S BOEPTI : 111 110 Validity code:
Total 1067 .52 100,01 Towlng dir: 90" Wire out: 150 m Speed: 33 kn*10
Sorted: 20 Kg Total catch: 19.77 CATCH/HOUR ; 14,14
SPECIES CATCH/HOUR v OF TOT. © SAMP
welght numbers i
Trachurus trachurus 66,00 3205 49.02 1274
Triehlurus lepturus 4,20 i} e
Todarodes saglttatus 1.20 (1] 1.73
PROJECT STATION: 613 GOBIIDAE 0,86 701 1.16
DATE:22/11/97 GEAR TYPE: PT No:l POSITION: Lat N 2110 Seomber japonlcus 0,64 19 0.06 127%
start stop  duration Long W 1715 Loligo vulgaris 0,30 4 0.51
TIME 104115122 04:29:40 14 (mln)  Purpose code; 1 MYCTOPHIDAR 0,34 20 0.46
LOG 14061,39 4062,14 0,75 Area code 13 Trachurus trecae 0.23 8 0,31
FDEPTI: 20 3o GoarCond, code; SEPLIDALR 0.00 51 0.11
BDEPTH : a4 Validity code: Tylosurus crocodilus crocodll, 0.00 4 0.11-
Towing dir:r 90" Wire out: 150 m Speed: 32 kn+10 .
Total 74.17 100.04
Sorted: 91 Kg Total catch: 509,080 CATCH/HOUR 2527.71
SPECIES CATCH/HOUR % OF TOT, C SAMP
welght numbers PROJECT STATION: 617
Pagellun bellottil B31.94 4260 32,91 DATE:23/11/97 GEAR TYPE: DT No:2 POSITION: Lat N 2220
Dentex gibhosun 504.04 626 19,94 start atop duration Long W 1681
Dentex canarlensis 415,29 626 16.43 TIME  :14131:157 14:55:31 24 (min) Purpose code: 1
Diplodus vulgarin 271,41 759 10,74 LOG tA374.78 4375,90 1,21 Area code 13
Trachurus trecae 177,717 1410 7.03 1266 FDEPTIH ¢ a2 46 CearCond, code
Spondylionoma cantharus 100.29 480 3.97 BDEPTH 42 A6 Validity code:
Trachurus trachurus B2.80 1929 3.20 1269 Towing dir: 270° Wire out: 105 m Speed: 20 kn*l10
Boops boaps 51.56 677 2,04
Pagrus caeruleostictun 15.01 26 1,39 Sorted: 44 Kg Total catch 237.82 CATCH/ANOUR 594 .55
Loligo vulgarin 24,43 61 0,97
Decapterus rhonchus 22.54 a1 0,09
Pomadasys inclaus 4.07 26 0,16 SPECIES CATCH/HOUR T OF TOT, C . 8SAMP
Diplodus bellottil 3.00 26 0,12 3 welght  numbers
Pagellus acarne 1.00 26 0.07 Engraulis encraaicolus 369.00 73000 62,06 1277
Sardina pilchardus 1.63 26 0,06 Sardina pllchardun B1.45 6435 131,70 1276
e S —— Decapterun rhonchus 54.30 115 9,13 1278
Total 2527,67 100,00 Loligo vulgaris 34,50 2605 5.80
Argyrosomus reglus 16.50 15 2.70
Spondyliosoma cantharus 12,90 30 2.17
Dentex canarlensls 8,70 15 1.46
Zeus faber 6.50 5 1.00
Trichlurua lepturus 5.90 108 0.9%
Umbrina canariensis 2,85 15 0,40
Octopus vulgaris 1.80 k) 0,30
Allotheutln aubulata 0.15 135 0.01
PROJECT STATION: 614 Total 594.55 00,99
DATE:22/11/97 GEARL TYPE: BT No:2 POSITION: Lat H 2140
start  satop duration Long W 1713
TIME  :17:35:29 17:57:11 22 (min) Purpose code: 1
LoG +4106.,70 4187,97 1,17 Area code 3
FDEPTI 66 13 GearCond, cod.
BDEPTH 66 66 Valldity code; PROJECT STATION: 612
Towing dir: 272" Wire out: 250 m Speed; 29 kn*10 DATE: 23/11/97 GEAR TYPE: PT No:2 POSITION: Lat N2
start  stop duration Long W 1614
Sorted: 61 Kg Total eateh: 491.60 CATCH/HOUR ; 1340.73 TIME  :17:18:4) 17:52:14 34  (min) Purpose code: 1
LOG 14197,00 4398.74 1.72 Area code t 3
FDEPTH ] 0 GearCond,code; §
SPECIES CATCH/HOUR % OF TOT. € SAMP DOEPTH 28 26 Valldity code: )
welght numbers Towlng dir: 216° Wire out: 200 m Speed: 30 kn*10
Trachurua trachurus 604,36 14004 45,08 1270
Plectorhinchun mediterraneus 117,02 131 B.79 Sorted: 49 Kg Total catch: 245,70 CATCH/HOUR 43).56
Pagellua bellottil 103,85 060 .75
Trachurus trecae 96,65 502 7.21 1271
Scorpaena scrofa 70.25 1527 5.24 SPECIES CATCH/HOUR 1 OF TOT. € SAMP
Umbrina canariensis 69,02 240 5.21 welght numbern
Dentex canarlenslns 60,00 196 4.40 Decapterus rhonchua 77,65 371 17.91 1279
Loligo vulgarlis 59,35 1571 4.4 Dentex canarlenala 75.00 194 17.30
Trichiurus lepturus 41.089 4 3.2 Diplodus vulgaris 72,35 09 16,69
Dentex gilbbosua 24.00 65 1,79 Diplodus bellottfi 50,65 405 11.60
Pagrus auriga 22.91 44 1.71 Diplodus sargus 30,53 51 7.04
Pomadanys inclasus 21.82 104 1.63 Sphyraena saphyraena 29,29 62 6.76
Dentex maroccanua 15,05 109 1,12 Pagellus bellottii 21.18 79 4.08
Boopa boops 7.64 109 0,57 Pomadasys inclaua 20,29 4.68
Merlucclus menegalennin 7,20 22 0.54 Diplodus puntazzo 15.5) 18 1.58
Bardina pllchardus 6.98 65 0.52 Stromateus flatola 15.00 a5 J‘»le_i
Spondyliosoma cantharus 5.02 44 0.17 Sardinella aurita 12.35 62 2.85
Citharua linguatula .27 87 0.24 Loligo vulgaris 7.06 9 1.63
Serranus cabrilla 2.40 65 0.18 Trachurus trecae 1,00 a5 0.8%
Chelidonichthys obacurus 0.22 22 0.02 Sardinella maderensls 1.94 10 0.45
Zeun faber 0.22 2 0.02 Spondyliosoma cantharus 0.00 ] .20
Total 1340.72 100.02 Total 433,58 100,00



PROJECT STATION: 619

DATE:124/11/97 GEAR TYPE: PT No:2 POSITION:Lat N 2250
start atop  duration Long W 1655
TIME :10:08:30 10:42:02 33 (min) Purpose code: 1
LoG 14554.12 4556.10 2.0 Area code 1
FDEPTI 25 25 GearCond . code:
DDEPTH 50 60 Valldity code:
Towing dir: 90" Wire out: 100 m Speed: 40 kn*10
Sorted: 102 Kg Total catch: 102.10 CATCH/HOUR ¢ 105,64
SPECIES CATCH/HOUR \ OF TOT. C SAMP
welght  numbers
Sardinella maderensis 156.00 484 84,03 1201
Sarda narda 24.27 13 13.07
Sardinella aurita 5.36 13 2,89 1200
Total 185.63 96.99
PROJECT STATION: 620
DATE:24/11/97 GEAR TYPE: PT No:l POSITION: Lat N 2250
start stop  duratlon Long W 1651
TIME 111121113 11:51:19 30 (min) Purpose code: 1
LOG 14550 ,36  4560.00 1.64 Area code 13
FDEPTH: 20 10 GearCond, code
DBDEPTH 50 57 Validity code:
Towlng dir: 90" Wire out; 150 m Speed: 310 kn*10
Sorted: 42 Kg Total catchi 41,45 CATCH/NOUR ¢ B2.90
BPECLES CATCH/HOUR A OF TOT. C SAMP
welght numbers
Sardinella maderennis 54.10 150 65,26 1281
Sarda sarda 22.310 ] 26.90
Sardinella aurita 6.50 14 7.84 1202
+
Total 82,90 100.00
PROJECT STATION: 621
DATE: 24/11/97 GEAR TYPE: BT No:2 POSITION:Lat N 2250
start stop  duratlon Long W 1709
TIME 14116147 15:05:20 49 (min) Purpone code: 1
LOG +4501,91  4504,17 2,26 Area code {
FDEPTH: 122 117 GearCond.code:
DDEPTH 122 137 Valldity code:
Towing dir: 100" Wire out: 420 m Speed: 29 kn*10
Sorted: 69 Kg Total cateh: 212.79 CATCH/HOUR ¢ 260.56
BPECIES CATCH/HOUR % OF TOT. C SAMP
welght numbers
Lepldopus caudatun 83.76 1499 32.1%
Hacrorhamphooua scolopax 44.00 2204 16.92
Trachurus trachurus 23.56 304 9.04 1204
Pagellus acarne 22.24 573 0.54
Dentex macrophthalmus 20,57 274 7.00
Zeus faber 20.39 a6 7.83
Ephipplon guttifer 16,12 29 6.95
Scomber japonicus 6.07 an 2.33 1205
Capros aper 5,39 465 2.07
Merluccius senegalenals 4,02 5 1.54
Octopus vulgarls 2,99 2 1.15
Scorpaena normani 2.60 15 1.00
Loligo vulgaris 2.07 10 0.79
Callanthlaas ruber 2.01 100 0.77
Serranun cabrilla 0.98 10 0.30
Boops boopa 0.88 8 0.34
Mullus surmuletus 0.04 1 0.32
Total 260,57 100,01
PROJECT STATION: 622
DATE:25/11/97 GEAR TYPE: BT No:2  POSITIONiLat N 2308
atart ntop duration Long W 1616
TIME 100:14:46 00:34;55 20 (min) Purpose code; 1
LOG 14674.62 4675.64 1,02 Area code 13
FDEPTH ! a5 a4 GearCond, code:
BDEPTH a5 kE] Validlity code:
Towlng dir: 106" Wire out: 150 m Speed: 28 kn*10
Sorted: 31 Kg Total catch: 112,714 CATCH/HOUR 318,22
SPECIES CATCH/HOUR v OF TOT. C SAMP
welght numbera
Engraulis encrasicolua 190.20 34476 56,24 1206
Solea vulgaris 32.52 1152 9.62
Argyrosomus reglua 27.60 12 B.16
Trachlnua vipera 20.40 576 6.01
Sepla offlcinalls hierredda 19.20 348 5.60
Pagellus bellottii 8.76 264 2.59
Chelldonichthya obscurus 6,04 an 2,02
Sardina pllchardus 6,36 468 1.88 1207
Trachlnus draco 6,06 2064 1.79
CONGRIDAE 5.40 48 1.60
Pomadasys inclsun 4,12 36 1.20
Arnoglossus thorl 2.20 316 0.67
Spondyllosoma cantharus 1,92 108 0.57
Citharus linguatula 1,92 EL] 0.57
OPHIDIIDAE 1,44 60 0.43
Diplodus bellottld 1,20 12 0,35
SYNGNATHIDAE 0.96 12 0.20
Pagellus acarne 0,04 36 0.25
Total 33,22 100.0

DATE:25/11/97 GEAR TYPE: DT No:2 POSITION Lat N
atart atop duration Long W
TIME :18:54:56 10:15:30 21 (miln) Purpose code: 1
LOG +4B50.48  4059,.69 1.20 Area code 1
FDEPTH! 168 134 Gearcond,code !
DDEPTH 168 114 valldity code:
Towlng dir: 10" Mire out: 650 m Speed: 30 kn*l0
Sorted: 61 Kg Total cateh: 146.0) CATCH/UOUR 417
SPECIES CATCH/HOUR \ OF TOT. C
wolght numbers
Dentex macrophthalmus 210,137 1657 50,472
Dentex maroccanus 47,86 200 11.47
Lepldopus caudatun 18.37 534 9,20
Trachurus trachurus 21.63 320 5.10
Macrorhamphosun scolopax 21,09 760 5,06
Herlucclus senegalensia 19.09 71 4.50
Lepldotrigla carolae 15,06 660 3.80
Umbrina canariensin 10.06 14 2.60
HYCTOPHIDAE 9.23 2.31
Pagellus acarne 6.43 23 1.54
Zenopais conchifer 4.23 23 1.01
Scomber japonicus 2,77 29 0.66
Capros aper 2.51 100 0.60
OPHICHTHIDAE 1.80 37 0.43
OPHIDITDAE 1.09 51 0.26
Raja mantagul 1.09 b ] 0.26
Solea vulgarls 1.00 14 0,24
Trachurus mediterraneus 0,74 3 0,10
Erythroclea monodl 0.71 9 0,17
Trachinua draco 0.43 o 0,10
Arnoglossus imperlalls 0.00 21 0,02
Total 417,25 99,90
PROJECT STATION:
DATE:26/11/97 GEAR TYPE: PT No:i5 POSITION: Lat N
start atop duration Long W
TIME 115:35:31 16:01:01 26 (mln) Purpose code: 1
LOoG 15043,03 5044.33 1.25 Area code 13
FDEPTH o Gearcond,code:
BDEPTI: ERS a1 Valldity code:
Towing dir: 11" Wire out: 200 m Speed: 32 kn*l0
Sorted:; 41 Kg Total catch: 5748, 40 CATCH/HOUR: 13265
SPECIES CATCH/HOUR v OF TOT. €
welght  numbern
Sardina pllchardus 13165.38 220310 99,24
Sardinella aurita 71.08 4200 0.54
Diplodus bellottil 16.15 bk 0.12
Scomber Japonlicus 12,92 i 0.10
Total 11265.53 100,00
PROJECT STATION:
DATE:26/11/97 GEAR TYPE: PT Noil POSITION i Lat H
otart vtop duration Long W
TIME 121100:04 21:58:26 50 (min) Purpose code: 1
LOG 15084,05 5087.05 2.67 Area code + 3
FDEPTI: 10 5 GearCond,code:
BDEPTH 36 34 Valldity code:
Towing dir: 110" Wire out: 150 m Speed: 40 kn*10
Sorted: 69 Kg Total catech: 1371.40 CATCH/HOUR ¢ 1645,
SPECIES CATCH/NOUR % OF TOT. €
welght numboers
Sardina pilchardua 1497.60 56411 91,00
Sardinella aurlta 64,32 504 3.91
Pagellus bellottll 30,24 160 1,04
Diplodun bellottlf 29.04 136 1,76
Trachinus draco 6,48 192 0.39
Trachurus trachurus 5,28 A0 0,32
Pomadasys inclsus 4.00 24 0.29
Lollgo vulgarls 2.08 24 0.18
Mullua surmuletus 1.60 24 0.10
Sepla ap, 1.44 a6 0.09
Chellidonichthys obscurus 0.96 24 0.04
Scomber japonicus 0.72 24 0.04
Engraulls encrasicolus 0.24 40 c.ool
Total 1645,60 99,96
PROJECT STATION:
DATE:27/11/97 GEAR TYPE: PT No:l POSITION:Lat N
atart atop duratlion Long W
TIME  :13:52:09 14:24:53 33 (min) Purpose code: 1
LOG 15230,02 5240.78 1,96 Area codae i
FDEPTH 15 15 GearCond, coda
BDEPTH 33 33 Vvalldity code:
Towing dir: 116° Wire out: 150 m Speed: 36 kn*10
Sorted: Kg Total catch: 8,46 CATCH/HOUR 15,
SPECIES CATCH/HOUR \ OF TOT. C
walght numbers
Bardinella aurita 11,24 47 73.00
Belone svetovidovi 1.87 42 2.16
Barda marda 1.58 4 10.27
Sardinella maderensls 0.56 4 1,64
sardina pllchardus 0.13 2 0,85
Total 15.38 100,00
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PROJECT STATION: 627
DATE:27/11/97 GEAR TYPE: PT No:l POSITION: Lat N 2432
start atop duratlon Long W 1529

TIME :19:;37:20 19:59:11 22 (min) Purpose code: 1
LOG 15209,.96 5291.319 1.41 Area code (]
FDEPTI 10 a GearCond, code;
BDEPTH! 29 29 Valldlity code:
Towing dlrt 40" Wire out: 150 m Speed: 40 kn*10
Sorted: 67 Kg Total catch: 1341.00 CATCH/HOUR ¢ 3659.,45
BPECIES CATCH/HOUR % OF TOT., € SAMP
welght numbers
Sardina pllchardus 3214.,55 45690 60.39 1293
Scomber japonicun 200,36 1192 7.66 1294
Sardinella aurita 105,27 164 2.00
Sardinella maderennis 15,82 55 0.43
Pomadanys inclsun 14.73 55 0.40
Trachurua trachurus 8.73 55 0.24
Total 3659.,46 100,00
PROJECT STATION: 628
DATE:28/11/97 GEAR TYPE: PT No:l POSITION: Lat N 2436
start stop duration Long W 1521
TIME :100:30:03 00:39:4) 10 (min) Purpone code: 1
LOG 15334.,60 5335,108 0.58 Arca code t 3
FDEPTH: 15 15 GearCond, codae:
POEPTH 10 0 valldity code:
Towing dir: 98" Wire out: 150 m Speed: 38 kn*l0
Sorted; 00 Kg Total cateh: 917,04 CATCH/HOUR ¢ 5507.04
SPECIES CATCH/HOUR % OF TOT, € SAMP
welght numbers
Sardina pllechardus 5164 .00 76428 93.79 1295
Scomber japonicun 231.00 1716 4.19 1296
Pagellus bellottil 19.60 196 0.72
Trichiurus lepturus 29.40 6 0.53
Pomadanys incloun 24.42 1312 0.44
Mrachurus trachurun 17.82 132 0.32
Total 5507.04 99,99
PROJECT STATION: 629
DATE:28/11/97 GEAR TYPE: DT No:2 POSITION:Lat N 2345
ntart stop duratlon Long W 1601
TIME  :14:14:34 14:34:30 20 (min) Purpose code: 1
LOG $5477,74 5478,96 1,22 Area code 13
FDEPTH 29 27 GearCond, code;
DDEPTH ¢ 29 27 Valldity code:
Towlng dir: 182" Wire out: 130 m Speed: 34 kn*10
Sorted: 64 Kg Total catch: 891,61 CATCH/NOUR 2674.03
BPECIES CATCH/HOUR % oF TOT, C SAMP
welght numbers
Sardina pllchardun 1260.00 27800 47.11 1297
Diplodus bellottii 960.10 13402 36.19
Sardinella aurita 120,54 10504 4,51 1290
Pomadanys incloun 120.12 1176 4.49
Argyrosomus reglus 107,52 126 4,02
Pagellun acarne 31.00 420 1.16
Trachurus trachurus 20,14 420 1.05 1209
Campogramma glaycos 10.00 42 0.30
Loligo vulgaris 9.24 160 0.35
Pagellus bellottidl 6.30 04 0.24
Solea vulgaris 4.20 04 0.16
Scomber japonicus 3.78 4 0.14
Spondyllionoma cantharun 1.36 126 0.11
Trachinus draco 1.60 a2 0.06
Ballsten capriscun 0,69 k] 0.01
Total 2674, 01 100,02
PROJECT STATION: 630
DATE:20/11/97 GEAR TYPE: PT No:2 POSTTION:Lat N 2154
start atop  duratlon Long W 1602
TIME :17:51:23 10:09:54 19 (min) Purpose code: 1
LOG 15501.42 5504.72 1.20 Area code 13
FDEPTH ! 10 10 GearCond . code:
BDEPTH ¢ 12 24 Valldity code:
Towing dir: 104" Wire out: 150 m Speed: 40 kn*10
Sorted: 39 Kg Total catch: 19.98 CATCH/HOUR ¢ 126,25
SPECIES CATCH/HOUR % OF TOT. C BAMP
walght numboer s
Sarda sarda 63,16 60 50.03 1301
Sardinella aurita 25.48 92 20.18 1300
Sardinella maderensin 19.9) 76 15.79 1301
Scomber japonicus 17.68 79 14.00 1302
Total 126,25 100,00
PROJECT STATION: 631
DATE:20/11/97 GEAR TYPE: PT No:l POSITION:Lat N 2401
ntart ntop duration Long W 1546
TIME  100:26:55 00:34:28 0 (mln) Purpose code: 1
LOG 15551,72 5552,22 0.50 Area code 13
FDEPTH : 0 ] GearCond.code:
BDEPTH: 24 24 Valldity code:
Towing dir: 290° Wire out: 200 m Speed: 30 kn*10
Sorted: 101 Kg Total catch: 2112.23 CATCH/HOUR: 15841.73
SPECIES CATCH/HOUR v OF TOT. C SAMP
welght  numbers
Sardina pllchardus 15238.50 153405 96,19 1304
Decapterus rhonchus 176 .40 945 1.11
Sardinella aurita 160,93 630 1.06
Diplodua bellottif{ 130,73 2048 0.83
Sardinella maderenais 127.58 473 0.81
Total 15041.74 100.00

PROJECT STATION

632

DATE: 29/11/97 GEAR TYPE: PT HNo:l POSITION Lat N 2411
ntart atop  duration Long W 1550
TIME 04:52:16 04:56:13) 4 (mln) Purpose code: 1
LOG 15500.56 5580.8) 0.27 Area code 13
FDEPTI: 10 10 GearCond, code
DDEPTIL: 29 Valldity code:
Towlng dir: 117" Mire out: 130 m Speed: 30 kn*10
Sorted: 101 Kg Total catch:  2050,20 CATCHZHOUR: 1007 1.00
SPECIES CATCH/HOUR V OF TOT, © SAMP
welight numbers
Sardlna pllchardus 3050%,00 445500 99,07 1105
Scomber japonlcus 126,00 2100 0.41
Sardinella aurita 114.00 00 0,37
Pomadanys lnclasus 30.00 00 0.10
Diplodus bellottil 14,00 300 0.06
Total 30873.00 100,01
PROJECT STATION: 61)
DATE:29/11/97 GEAR TYPE: BT No:2 POSITION:Lat [
start ntop duration Long W 1542
TIME 113:50:52 14:20:17 21 (min) Purpose code: 1
LOG 15660.51 5661.65 1,08 Area code 1}
FDEPTIN: EE) 15 GearCond ., code;
BOEPTI: 15 15 Valldity code:
Towlng dlr: 167" Mire out: 150 m Speed: 30 kn*10
Sorted: 117 Kg Total catch: 3ies.72 CATCH/NOUR ¢ 9671.49
SPECIES CATCH/HOUR v\ OF TOT. C SAMP
welght  numbers
Sardina pllchardua 9504.00 321797 98.25 1306
Pagellun bellottil 56,57 203 0.58
Pomadasys Lnclsus 52,80 203 0,55
Trichlurua lepturus 16.43 6 0.16
Pomatomus saltatrix 17.43 3 0.18
Diplodus puntazzo B.23 6 0.00
Trachurus trachurus 6.60 94 0.07
Engraulls encraslcolus 4,71 471 0.05
Trachloua draco 2.0) 94 0.0)
Microchirus boscanlon 1.09 169 0.02
Total 9673.49 100,01
PROJECT STATION: 614
DATE30/11/97 GEAR TYPE: PT No:l POSBITION:Lat N 2454
ntart ntop  duration Long W 1520
TIME 101:42:52 01:52:12 9 (min) Purpone code: 1
LoG t5760.06  5760.70 0.64 Area code (I
FOEPTH 20 20 GearCond. code:
BDEPTH 41 44 Valldity code:
Towing dir: 202" Wire out: 150 m Speed: 35 kn*10 )
Sorted: 01 Kg Total catch: 642,01 CATCH/HOUR 4200.07
SPECIES CATCH/HOUR v OF TOT. C SAMP
welght number s
Sardina pilchavdus A059,00 226740 94,83 1107
Pagellun bellottll 147.00 960 1.41
Trichlurus lepturus 40.00 13 0,01
Scomber japonlcun 15.40 07 0,36 13109
Diplodus puntazzo 11.80 7 0,28
Trachurus trachurun 6.87 53 0.16 1108
Total 4200.07 99,99

DATE:30/11/97
atart atop

TIME 115:25:52 15:55:55

LOG 15005,93  5897.490

FDEPTIH a1 40

BOEPTI 41 40

Towing dlr: 1027

Sorted: Kg To

BPECIES
NO CcATCIH

Total

DATE: 30/11/97
atart stop
TIME :18:11:11 18:40:15
LOG 15916.56  5918.16
FOEPTH ¢ 10 20
BOEPTIN 42 41
Towing dir: 185°
Sorted:

93 Kg To

SPECIES

Sardlna pllchardus
Lepldopus caudatus
Pomadasys inclous
Pagellus bellottii
Zeus faber
Diplodus bellottii
Sarda sarda
Trachurua trachurus
Serranus scriba
Trachlinus draco
Diplodus vulgaris
SOLEIDAE
Scorpaena scrofa

Total

GEAR TYPE: BT No:2

POSITION:Lat
duration Long
30 (mln) Purpose code: 1
1.5 Area code 13
GearCond, codet
Valldity code:
Wire out: 200 m Speed; 30 kn*10
tal cateh: CATCH/HOUR
CATCH/IOUR % OF TOT.
woelght numbers
0.00
PROJECT STAT
GEAR TYPE: PT No:l POSITION: Lat
duration Long
2% (mln) Purpose code: 1
1.58 Area code (]

GearCond, cod
Validity code:
Wire out: 150 m Speed: 40 kn*10

tal catch: 161,26 CATCH/HOUR ;

CATCH/HOUR A OF TOT.
welght  numbers

654.31 74845 B7.54
46.66 21 6.24
7.76 62 1.04
7.76 62 1.04
7.16 4 0.96
6.8) 114 0.91
5.90 10 0.79
3.10 10 0.41
2,90 10 0.39
2.40 10 0.32
1.45 10 0.19
0,81 il 0.11
0.31 10 0.04

747 .45 99.949

o

b

c

N
W

N

747,
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PROJECT STATION:

617

DATE:30/11/97 GEAR TYPE: DT No:2 POSITION: Lat N 2500
start  nstop duratlon Long W 1517
TIME 121:12:26 21:41:154 29 (min) Purpose code: 1
LOG 15942.09 5944.4% 1.57 Area code 1
FDEPTH : 55 50 GearCond.code:
BDEPTH ¢ 55 50 Validity code:
Towlng dir: 104" Wire out: 250 m Speed: 30 kn*10
Sorted: 72 Kg Total catch: 72.3) CATCH/HOUR 1 149,65
SPECIES CATCH/HOUR % OF TOT. C SAMP
welght numbers
Chelidonlehthys obscurus 67.34 1183 45,00
Trachinua draco 16.41 221 12.30
Pomadaays inclsun 17.48 o7 11,60
OPHICHTHIDAE 7.97 64 5.33
Pagellus acarne 6.62 4l 4.42
Trichiurus lepturus 6.21 L) 4,15
Pagellus bellottil 4.39 7 2.93
Mullua surmuletus 4.10 a5 2.79
Octopus vulgaris 2,69 2 1.00
Monochlrua ap. 2.57 319 1.72
Lollgo vulgarin 2.40 4 1.66
Trachurus trachurus 1.00 19 1.26 1311
Umbrina canarlenais 1.76 [ 1.10
Plectorhinchus mediterraneus 1.60 2 1.12
Trachurua trecae 1.24 2 0.83
gspondyllosoma cantharun 1.22 4 0.82
Microchlrus ap. 0.43 6 0,29
Boops boopn 0.41 [i} 0.27
Scomber japonicus 0.25 L) 0.17
Arnoglossus lmperialis 0.23 19 0,15
DBelone avetovidovl 0.21 2 0,14
Total 149,65 100,01
PROJECT STATION: 610
DATE: 1/12/97 GEAR TYPE: DT No:2 POSITION: Lat N 2510
’ start  atop duration Long W 1458
TIME 117:40:41 18:20:24 40 (min) Purpose code: 1
LOG 16149,.808  6152.34  2.30 Area code 1 2
FDEPTIH ¢ 20 a0 GearCond,code:
BDEPTH ¢ 20 90 Valldity code:
Towlng dir: 275" Wire out: 350 m Speed: 20 kn*10
Sorted: 5 Kg Total catch: 5. CATCH/HOUR 7.79
SPECTES CATCH/HOUR % OF TOT. C SAMP
welght numbers
Chelidonlehthys obscurus 4.11 69 52,76
Pagellus bellottii 1,79 12 22,90
Pagellun acarne 1.01 6 12.97
Trachinus radiatus 0.09 2 11.42
Total 7.80 100,13
PROJECT STATION: 639
DATE: 1/12/97 GEAR TYPE: PT No:2 POSITION:Lat N 2547
start atop  duration Long W 1448
TIME $22:16:13 22:46:05 30 (min) Purpose code: 1
LOG :+6190.95 6192,.51 1.51 Area code [ ]
FDEPTI ¢ 60 55 GearCond. code:
BDEPTH ¢ o5 07 Valldity code;
Towing dir: 30" Wire out: 150 m Speed: 35 kn*10
Sorted: 62 Kg Total eatch: 61.60 CATCH/HOUR 123,30
SPECIES CATCI/HOUR % OF TOT., € SAMP
welght number s
Hola mola 54.00 10 43,77
Pagellun bellottli 30.00 128 24,32
Trichiurus lepturus 12,40 10 10.05
Lepldopun caudatus 12,10 1] 9.01
Pagellus acarne 7.14 34 5.79
Lollgo vulgaris 3.90 2 3.16
Diplodus sargus * 1.24 2 1.01
Scomber Japonlcus 1.00 22 0.00 1313
Trachurun trachurus 0.90 [ 0.73
Chelidonlchthys obacurus 0.40 2 0.32
Engraulls encraslcolus 0,22 24 0.10 13112
Total 121,30 100,02
PROJECT STATION: 640
DATE: 2/12/97 GEAR TYPE: PT Noil POSITION: Lat N 2600
start  atop duration Long W 1433
TIME :05:34:55 06:05:46 31 (min) Purpose code: 1
LOG 16261.40 6262.96 1.56 Area code (]
FDEPTH: 0 0 GearCond, cod
BDEPTH: 10 37 Valldity code;
Towlng dir: 5" Wire out: 200 m Speed: 10 kn*10
Sorted: 38 Kg Total catch: ing.80 CATCH/HOUR 744,77
SPECIES CATCH/HOUR % OF TOT. C saMp
welght numbers
Sardina pilchardus 220,65 20334 29,63 1314
Diplodus margus * 139,35 1026 18,71
Trachurus trachurus 91.94 619 12,34 1316
Engraulls encrasicolus 70.26 19134 9.43 1315
Trichiurus lepturus 64,26 39 B.63
Loligo vulgaris 52,65 406 7.07
Diplodus puntazzo 27.48 39 3.69
Sarda parda 26,32 58 3.5)
Sepla offlcinalis hlerredda 10.16 77 2.57
Pomadasys inclsus 14,32 135 1,92
Scomber japonicus 9.608 39 1,30
Campogramma glaycon 5.42 19 0,73
Belone svetovidovi 1.55 19 0.21
Diplodus bellottil 0.97 19 0.13
Hullus surmuletus 0.39 19 0.05
Boopa boopa 0.39 19 0.05
Total 744.79 99.99

PROJECT STATION 641
DATE: 2/12/97 GEAR TYPE: PT No:2 POSITION Lat N 2640
atart stop duration Long W 1409
TIME :19:07:19 19:37:30 30 (min) Purpose code: 1
LOG :63183,27 63184.00 1,52 Area code 13
FDEPTH: L] o GearCond,code|
BDEPTH 91 07 Valldity code;
Towlng diri 153" Wire out: 200 m Speed: 30 kn*10
Sorted: 75 Kg Total catch: 1117.50 CATCH/HOUR : 22315, 00
SPECIES CATCH/NOUR Y OF TOT. € SAMP
welght number s
Sardina pllchardus 2231.50 60012 499,93 1317
Scomber japonicus 1.5%0 30 0.07
MYCTOPHIDAE 0.00 10
Total 2215.00 100.00
PROJECT STATION: 637
DATE:30/11/97 GEAR TYPE( BT No:2 POSITION :Lat N 2508
ptart stop  duration Long W 1517
TIME 121:12:26 21:41:54 2% (min) Purpose code: 1
LoG 15942.09 5944.49 1.5 Area code t 3
FDEPTI: 55 50 GearCond, code:
DOEPTIL 55 50 validity code:
Towing dir: 104° Wire out: 250 m Speed: 30 kn*10
Borted: 72 Kg Total cateh: 72,31 CATCI/HOUR ¢ 149 .65
SPECTES CATCH/HOUR v OF TOT. € SAMD
welght numbers
Chelldonichthyns obscurus 67,34 110) 45.00
Trachlnus draco 18,41 221 12.30
Pomadasys inclsus 17.40 7 11.60
OPHICHTHIDAE 7.97 64 5.31
Pagellus acarne 6.62 41 4.42
Trichiurus lepturus 6,21 4 4,18
Pagellus bellottil 4.19 ar 2.93
Mullus surmuletus 4.18 a5 2.79
Octopus vulgaris 2.69 2 1.80
Monochirus sp. 2.57 319 1.72
Lollgo vulgaris 2.49 4 1.66
Trachurus trachurus 1.00 19 1.26 1311
Umbrina canarfenais 1.76 0 1.10
Plectorhinchus mediterraneus 1.60 2 1.12
Trachurus trecae 1.24 2 0.0}
Spondylionsoma cantharua 1.22 1 0.82
Microchirus ap. 0.43 6 0.29
Boops boopa 0.41 1} 0.27
Scomber Japonlcus 0,25 [} 0.17
Arnoglossun imperialin 0.23 19 0,15
Belone svetovidovi 0.21 2 0.14
Total 149,65 100.01
PROJECT STATION: 630
DATE: 1/12/97 GEAR TYPE: BT No:2 POSITION:Lat N 2539
atart stop duration Long W 1458
TIME 117:40:41 10:20:24 40  (min) Purpose code; 1
LoG 16149,00 6152.34  2.38 Area code 12
FDEPTH! 90 90 GearCond,code;
DDEPTI: 920 90 validity code:
Towing dir: 275° Wire out: 350 m Speed: 20 kn*10
Sorted: 5 Kg Total catch: 5.19 CATCH/HOUR 7.79
SPECIES CATCH/HOUR % OF TOT. C SAMP
welght numbers
Chelldonichthys obscurus 4.11 69 52.76
Pagellun bellottii 1.7% 12 22,90
Pagellun acarne 1.01 6 12,97
Trachlnus radiatus 0,09 2 11.42 i
Total 7.00 100,11
PROJECT STATION: 619
DATE: 1/12/97 GEAR TYPE: PT No:2 POSITION: Lat N 2547
atart atop duration Long W 1440
TIME 122:16:13 22:46:05 30 (mln) Purpose code: 1
LOG 16190.95 6192,51 1.51 Area code 13
FDEPTH: 6o 55 GearCond, code
BDEPTH: [} a7 Validity code:
Towlng dir: 30" Wire out: 150 m Speed: 35 kn*10
Sorted: 62 Kg Tatal catch: 61.69 CATCH/HOUR ; 121,30
SPECIES CATCHAOUR A OF TOT., € SAMP
welght numbern
Mola mola 54,00 10 42,77
Pagellus bellottif 30.00 120 24,32
Trichlurus lepturus 12.40 10 10.05
Lepldopus caudatus 12.10 i} 9.01
Pagellus acarne 7.14 kE} 5.79
Lollgo vulgarls 1.900 2 3.16
Diplodus sargus * 1.4 2 1.01
Scomber Japonicun 1.00 22 0.80 1311
Trachurus trachurus 0.90 6 0.7)
Chelldonlehthys obscurus 0,40 2 0,12
Engraulis encraslcolus 0.22 24 0.18 1312
Total 121.38 100.02



PROJECT STATION: 640
DATE: 2/12/97 GEAR TYPE: PT No:l POSITION:Lat N 2600
atart ntop  duratlon Long W 1411
TIME  105:34:55 06:05:46 31 (min) Purpose code: 1
LOG 16261,40 6262.96 1,56 Area code (]
FDEPTH 0 0 GearcCond.coda;
DDEPTH ao 37 Valldity code:
Towlng dir:  5° Wire out: 200 m Speed: 30 kn*10
Sorted: 38 Kg Total catch: a4, 00 CATCH/HOUR ¢ 744.77
SPECIES CATCH/HOUR \ OF TOT, € SAMP
welght  numbers
Sardina pllehardua 220,65 20334 29,61 1314
Diplodus margua » 119,35 1026 18.71
Trachurus trachurun 91.94 619 12.34 1316
Engraulls encraslcolus 70.26 19134 9.43 1315
Trichiurua lepturus 64,26 39 .63
Loligo vulgarins 52,65 406 7.07
Diplodus puntazzo 27.48 39 3.69
Sarda sarda 26,12 50 1.53
Sepla officinalis hierredda 19,16 77 2.57
Pomadanys inclsua 14.32 1315 1,92
Scomber japonicus 9.60 19 1.30
Campogramma glaycon 5.42 19 0.71
Belone svetovidovi 1.55 19 0.21
Diplodus bellottii 0.97 19 0.13
Hullus surmuletus 0.39 19 0.05
Boops boopa 0.39 19 0.05
Total 744.79 99.99
PROJECT STATION: 641
DATE: 2/12/97 GEAR TYPE: PT No;2 POSITION:Lat N 2640
atart atop  duration Long W 1409
TIME  119:07:19 19:37:30 30 (mln) Purpose code; 1,
LoG +6383.27  6104.00 1.52 Area code |
FDEPTH 0 0 GearCond , code:
BODEPTH ¢ 91 87 Valldity code:
Towlng dir: 151° Wire out: 200 m Speed: 10 kn*l0
Sorted: 75 Kg Total catch: 1117.50 CATCH/INOUR ¢ 2235,00
SPECIES CATCH/HOUR A OF TOT, © saMp
welght numbers
Sardina pllchardua 2233.50 68012 99,01 1317
Scomber japonicus 1.50 30 0.07
MYCTOPHIDAE 0.00 30
Total 2235,00 100,00
PROJECT STATION: 642
DATE: 3/12/97 GEAR TYPE: PT Noil POSITION: Lat N 2652
start atop  duratlon Long W 1346
TIME  102:04:19 02:17:32 13 (min) Purpose code; 1
LOG 16451,62  6452.43 0,00 Area code 13
FDEPTH ; 5 5 GearCond . code;
BDEPTH ¢ a5 9 Valldity code;
Towlng dir: 303" Wire out: 200 m Speed: 33 kn+10
Sorted: 72 Kg Total catch: 503.08 CATCH/OUR: 2321.91
SPECIES CATCH/HOUR % oF TOT, C SAMP
walght numbers
Sardina pllchardus 2305.15 90720 99.20 1310
Engraulis encrasicolus 10.34 1002 0,45 1319
Scomber japonicua 6.42 65 0.28
Total 2321.91 100.01
PROJECT STATION: 643
DATE: 3/12/97 GEAR TYPE: PT No:l POSITION:Lat N 2650
atart ntop duration Long W 1335
TIME  105122:00 05:37100 15 (min) Purpose code: 1
LOG 16401.20 6481,90 0,70 Area code 1o
FOEPTH 15 30 GearCond.code;
DBDEPTH ¢ 70 70 Valldity code:
Towlng dir: 150" Wire out: m  Speed: 10 kn*10
Sorted: 16 Kq Total catch: 546,15 CATCH/HOUR ¢ 2104.60
SPECIES CATCI/HOUR % OF TOT. C SAMP
welght numbers
Sardina pllchardus 2160.00 155004 90,07 1320
Engraulls encrasicolus 24.60 5340 1.1) 1321

DATE: 8/12/97 GEAR TYPE: PT No:l POSITION: Lat N
atart stop  duration Long W
TIME :08:26:32 00:139:5) 1) (min) Purpone code: |
LOG t7047.36  7040,26 0,84 Area code 1
FOEPTI: 3 3 GearCond, code:
DDEPTH: 21 Valldlty code;
Towlng dlr: 195° Wire out: 150 m Speed: 3§ kn*10
Sorted: 10 Kq Total catch: 25316, 54 CATCH/HOUR: 11707
SPECIES CATCH/HOUR % OoF TOT. C
we lght number s
Sardina pllchardus 10943,26 546409 9).48
Engraulls encrasicolus 385,75 52389 3,10
Lithognathus mormyrus 355,43 674 3.04
Pomadasys Lncisus 11,77 166 0.10
Sardinella aurlta 5.01 166 0.04
Sarda marda 2.54 5 Q.02
Scomber japonicus 2.00 18 0,02
Loligo vulgarin 1.29 18 0.01
Total 1170710 100,01
PROJECT STATION,
DATE: 8/12/97 GEAR TYPE: PT No:l POSITION  Lat N
atart astop  duration Long W
TIME  115:39:04 15:45:22 6 (mln) Purpone code; 1
LOG t7116,55 7117.00 0.44 Area code 12
FDEPTH: 10 10 GearCond, code
BDEPTI ar 31 Validity code:
Towlng dlr: 106° Wire out; 180 m  Speed: 40 kns1o
Sorted: 2 Kg Total catch: 2.00 CATCHANOUR ¢ 20
SPECIES CATCH/HOUR % OF TOT, C
welght numbera
Delone avetovidovl 12.50 30 59.81
Liza ramada b.40 10 40.19
Total 20,90 100.00
PROJECT STATION:
DATE: 0/12/97 GEAR TYPE: PT MNo:l POSITION: Lat N
start atop  duratlon Long W
TIME :20:06:22 20:19:43 1) (min) Purpose coda: 1
LoG t7159.44  7160.30 0.t Area code ol
FDEPTI: 10 15 GearCond, code
BDEPTH ¢ 49 51 Valldlty code;
Towing dire 280" Wire out: 200 m Speed; 35 knelo
Sorted: 5 Kg Total catech: 1000 .00 CATCH/HOUT ¢ 4615 .
BPECIES CATCH/NOUR v OF TOT. C
welght numbers
Sardina pllehardun 4554,00 276245 28,67
Scomber japonicun 37,325 400 0.817
Sardinella aurita 20,77 1038 0.45
Engraulls encrasicolus 3.05 1034 0.07

PROJECT STATION,

Total 2184.60 100,00
PROJECT STATION: 644
DA 3z12797 GEAR TYPE: PT No:l POSITION:Lat o217
ntart atop  duration Long W 1307
TIME  120:23:26 20:53:45 30 (min) Purpose code: 1
LOG t6624.91 6626.06 1,902 Area code 13
FDEPTH o 10 GearCond . code:
BDEPTH ¢ 29 32 Valldity code:
Towing dir: 220" Wire outs 150 m Speed: 15 kn*10
Sorted: 36 Kg Total catch: 177,55 CATCI/HOUR ¢ 155,10
SPECIES CATCH/HOUR v OF TOT. C SAMP
walght numbera
Sardina pllchardus 100.50 1722 50.083 1322
Engraulis encrasicolus 124.00 30422 34.92 1322
Pomadaasys inclsus 12.60 100 3.55
Bcomber japonlcus 11.90 110 3.35 1324
Loligo vulgaris 10,10 320 2,04
Pagellua bellottl{ 4.60 200 1.30
Sarda sarda 4.20 10 1.10
Belone mvetovidovi 4,00 70 1.13
Trachurus trachurus 2.80 0.79
Boops boops 0.40 40 .11
Total 355,10 100,00

Total 4615,07 100.00
PROJECT STATION:
DATE: 9/12/07 GEAR TYPE: PT No:l POSITION: Lat N
start  stop duratien Long W
TIME  :00:45:24 00:59:03 14  (mln) Purpose coder 1
LoG 17203,00 7203.97 0.8 Arva code (I
FDEPTI: 15 15 GearCond, code
DDEPTH : as 79 Validity code:
Towlng dlr: 95" Wire out: 200 m Speed: 40 kn*10
Borted: 0 Kg Total catch: 633,60 CATCH/HOUR ¢ 2715
SPECIES CATCH/HOUR Y OF TOT, C
welght numbers
Sardlina pilehardun 2430.046 127200 a9.51
Scomber japonicua 190.51 1474 7.31
Engraulin encraslicolus 05,40 10629 3.18
Total 2715.77 100.00
PROJECT STATION:
DATE: 9/12/97 GEAR TYPE: PT No:7 POSITION Lat N
atart  atop duration Long W
TIME 115107116 15:21:18 14 (mln) Purpose code: 1
LOG 17334.35 7315.15 0,7¢ Area code a
FOEPTH 5 b GearCond ., code
BDEPTH 20 21 Validity code:
Towlng dir: 75" Wire out: 150 m  Speed: 15 kn+10
Sorted: 40 Kg Total catch: 145,30 CATCHANOUR 623
BPECIES CATCH/HOUR % OF TOT. C
welght numhers
Sardina pllechardus 115.04 60009 50,56
Sardinella aurita 248,57 660 19.90
Sardinella aurlita RIS ] 2010 6.10
Sphyrna zygaena 12,04 4 2,06
Sardinella maderenais 3,94 13 0,62
Scomber japanicus 2.06 13 0.31
Campogramma glaycon 1.24 4 0,20
Engraulls encrasicolus 0.81 126 0.11

Total 621.05

$9.99
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DATE: 9/12/97

GEAR TYPE: PT No:d POSITION: Lat N 2002}
start  stop duration Long W 1227
TIME :17:32:3) 10:02:24 30 (min) Purpose code; 1
LOG 17355.16  7357.08 1,09 Area code 13
FDEPTH : 15 5 GearCond, coda;
BOEPTH ¢ 26 26 Validity code:
Towing dir: 261° Wire out: 160 m Speed: 35 kn+*l0
Sorted; 6 Kg Total catch: 6.06 CATCH/ANOUR ¢ 12.12
SPECIES CATCH/IHOUR % OF TOT., € sSAMP
welght numbers
Sardina pllchardua 11.72 866 96,70 1337
Scomber japonlcus 0.40 2 3.30
Total 12.12 100,00
PROJECT STATION: 651
DATE:10/12/97 GEAR TYPE: PT No:l POSITION:Lat N 20805
start atop duratlon Long W 1219
TIME :00:37:09 00:44:40 B (min) Purpose code: 1
LOG 17515.19 7515.59 0.39 Area code t 3
FDEPTH 15 5 GearCond.coda:
DDEPTH: 3 ED Y Validity code:
Towlng dlr: 245" Wire out: 150 m Speed: 35 kn#10
Sorted: 81 Kg Total catch: 799.99 CATCH/HOUR ¢ 5099.901
SPECIES CATCH/HOUR \ OF TOT, © SAMP
welght numbers
Sardina pllchardus 3175.00 301750 56,25 1330
Engraulls encraslcolun 1695.60 272993 20.26 13139
Trichliurus lepturun B66.10 400 14,44
Sarda sarda 46,13 23 0.77
Campogramma glaycon 17.03 2} 0.28
Total 5999,94 100,00
PROJECT STATION: 652
: DATE:10/12/97 GEAR TYPE: PT No:l POSITION; Lat N 2006
start atop duratlon Long W 1211
TIME 111:42:55 11:59:116 16 (min) Purpose code; 1
LOG t7540.37  7541,35 0.96 Area code (]
FDEPTH 15 15 GearCond. code
BDEPTH ¢ 29 Ao Validity code:
Towlng dir: 260" Wire out: 150 m Speed: 35 kn#10
Sorted: 120 Kg Total catch: 525,07 CATCH/HOUR 1972.01
SPECIES CATCH/NOUR % oF TOT. C SAMP
welght numbern
Trlechiurua lepturun 959,96 900 40,60
Sardina pilchardus 652,71 72041 33.10 1340
Engraulls encranicolun 356.10 64110 10.06 1341
Sparus aurata 2.40 4 0,13
Pagellus acarne 0.60 4 0.03
Total 1972,03 100.00
PROJECT STATION: 653
DATE:10/12/97 GEAR TYPE: PT No:l POSITION:Lat N 2000
start stop  duration Long W 1204
TIME  :14:16:52 14:27:33 11  (min) Purpose code: 1
LOG 17562.49 7561.25 0.74 Area code 13
FOEPTI ¢ 15 15 GearCond. code:
BDEPTI 27 27 Validlty code:
Towing dir: 250" Wire out: 140 m Speed: 35 kn*l0
Sorted: 48 Kg Total catech: 206,26 CATCH/NOUR 1615.96
SPECIES CATCH/HOUR % OF TOT., C SAMP
welght numbera
Sardina pllehardus 1346.10 116149 B3.31 1342
Engraulls encranicolus 203.70 2187 12.61 1343
Scomber japonlcus 40,00 131 2,97 1344
Sarda sarda 10.96 5 0.60
Trichiuruas lepturus 7.04 5 0.44
Total 1615.96 100,01
PROJECT STATION: 654
DATE:10/12/97 GEAR TYPE: BT No: POSITION: Lat N 1307
atart stop  duration Long W 1720
TIME 117125143 17:26:05 (min) Purpose code; 1
LoG 10862,.50  BOG2.65 0,09 Area code (]
FDEPTI 47 40 GearCond, coda:
BDEPTH 47 40 Valldity code:
Towing dir Y Wire out: 450 m Speed:420 kn10
Sorted: 100 Kg Total catch: 1401 .40 CATCH/AHOUR:  B4204.,00
SPECIES CATCH/HOUR \ OF TOT. C SAMP
welght numbers
Sardina pllehardus 79920.00 8051220 94,91 1345
Trichlurus lepturus 42084.,00 2400 5.00
Total 84204 .00 100.00
PROJECT STATION: 655
DATE:11/12/97 GEAR TYPE: PT No:l POSITION: Lat N 2817
start otop  duration Long W 1140
TIME  :09;07:53 09:29:12 21 (mln) Purpose code: 1
LOG 17747.13  7748.52 1.38 Area code 13
FDEPTH 10 10 GearCond,code;
BOEPTH ! 34 kR Valldity code:
Towing dir: 70" Wire out: 150 m Speed: 35 kn+10
Sorted: 75 Kg Total catch: 199.98 CATCH/HOUR ; §71.37
SPECIES CATCH/HOUR v OF TOT. C SAMP
welght numbers
Sardina pllchardus 530,00 39991 94.16 1346
Scomber japonicus 32.49 326 5.69 1347
Engraulls encrasicolus 0,60 ™ 0.11
Sardinella aurita 0.29 20 0.05

Total

571.38

100.01

PROJECT STATION: 656
DATE:11/12/97 GEAR TYPE: BT Noil2 POSITION: Lat Noo2024
start stop duration Long W 1128
TIME  113:40:24 14:00:156 1) (min) Purpose code; 1
LOG 17791.99 7792.58 0.57 Area code t 3
FDEPTI 29 Jo GearCond.code
BDEPTI: 29 o Valldity code;
Towing dir: 337" Wire out: 160 m Speed: 30 kn#*10
Sorted: 40 Kg Total catch: 964,14 CATCH/HOUR A445 pa
SPECIES CATCH/HOUR \ OF TOT, © SAMP
welght  numbers
Engraulis encraslcolus 33118.00 111800 74.56 1149
Sardina pllchardus 990.00 47800 22.2% 1348
Trachurua trachurus 55.20 2760 1,24 1151
Scomber japonlcus 51,60 2040 1.16 1150
Solea vulgarin 11.08 332 0.25%
Pagelluns bellottil 9.60 240 0,22
Sardlnella aurita (Juvenlle) 6,00 160 0.1
Pomadanya inclaua 4,80 120 0.11
Total 4446, 28 99.92
PROJECT STATION: 657
DATE:11/12/97 GEAR TYPE: PT Ho:d POSITION Lat N 2030
atart  stop duration Long W 1128
TIME :15:46:52 16:06:486 20 (min) Purpose code:
LoG 17007.,23 7808.52 1,28 Area codo [}
FDEPTH 50 5 GearCond . code ;
BOEPTI: 47 an Validity code:
Towlng dir: 223" WMire out: 150 m Speed: 35 kn#10
Sorted: Kg Total catech CATCH/NOUR
SPECIES CATCH/NOUR v OF TOT., C SAMP
welght nunbers
NO CATCH .
Total
PROJECT STATION: 658
DATE:11/12/97 GEAR TYPE: 00 No:l POSITION: Lat N 20811
atart  stop duration Long W 1121
TIME  :17:52:41 10:22:24 30 (mln) Purpose code: 1
LoG t7020.80 7822.67 1,78 Area code e
FDEPTIN 10 B GearCond.code;
BDEPTIN 27 20 Valldity code; ¢
Towing dirt 47" Wire out: 120 m Speed: 35 kn*10
Sorted: Kg Total catch: 19,52 CATCH/NOUR 39,04
BPECIES CATCH/HOUR % OF TOT, € BAMD
welght numbers
Lepidopus caudatun 36,10 10 92.47
Allotheutis subulata 1.24 244 3.10
Engraulis encrasicolus 1.10 92 2,82 7 1352
Scomber japonicun 0.60 20 1.54
Total 39,04 100,01
PROJECT STATION: 659
DATE:12/12/97 GEAR TYPE: PT Mol POSITION: Lat N 2050
start atop duration Long W 1068
TIME  100:49:04 10:09:57 21 (min) Purpose code; 1
LOG 17990.04 7991.16 1.07 Area code (]
FDEPTI a5 35 GearCond.code:
DDEPTH 50 55 Valldity code:
Towing dir: 50" Wire out: 200 m Speed: 33 kn*10
Sorted: 70 Kg Total catch: 202.05 CATCH/NOUR 005 . 06
SPECIES CATCH/HOUR % OF TOT, C '.lH\HI'
walight numberas
Engraulls encrasicolus 476,57 75414 59,14 1354
Lepldopus caudatun 171,43 109 21,27
Sardina pllchardun 127,29 12301 15.080 1351
Sarda sarda 16,71 11 2.07
Chelidonlchthys lucerna 11.00 49 1.37
Pagellun acarne 2.06 6 0,315
Total 805,86 100.00
PROJECT STATION: 660
DATE:12/12/97 GEAR TYPE: PT No:l POSITION: Lat N 2844
start stop  duration Long W 1109
TIME  :14:04:11 14:16:48 13 (min) Purpose code; 1
LoG 027.57 B020.36 0.7¢ Area code 3
FDEPT 35 35 GearCond, cod
NDEPTH: 62 61 Validity code:
Towing dir: B0 Wire out: 150 m Speed: 35 knel0
Sorted: Kg Total catch: CATCH/HOUR |
SPECIES CATCH/NOUR % OF TOT. C© SAMP
welght numbern
HNO CATCH 00

Total



PROJECT STATION: 661
POSITION:Lat N 20844
Long W 1113

DATE:12/12/97
start

GEAR TYPE: BT Noi2

atop  duratlon

TIME  115:57 146 16:10,19 13 {min) Purpose code: 1
LoG 10042.01 0042.60 0.65 Area code 1
FUEPTH 60 61 GearCond, code:
BDEPTH ¢ 60 61 Validity code:
Towing dir: 270" Wire out: 250 m Speed: 10 kn*10
Sorted: Kg Total cateh: 211.52 CATCH/HOUR 976,25
SPECIES CATCH/HOUR % OF TOT. € SAMP
walght numbern
Engraulia encraslcolua 500,58 31320 52.20 1356
Lepldopus caudatua 245,31 143 25.13
Scomber japonlcus 102,92 2289 10.54 1350
Trachurus trachurun 39.60 1417 4.06 1357
Sardina pllchardua 39,00 612 3.99 1355
Pagellua acarne 15.42 111 1.50
Allotheutis subulata 10,29 1786 1.05
Liza ramada 9.55 9 0.98
Lollgo vulgarin 1.94 21 0.20
Pagellus bellottil 1.25 14 0.13
Chelidonichthys lucerna 0.78 5 0.00
Merlucclus merlucclus 0.60 5 0.06
Tatal 976.24 100,00

PROJECT STATION: 662

DATE:12/12/97 GEAR TYPE: PT No:l POSITION: Lat N 2016
atart atop duration Long W 1122
TIME  119:13:50 19:129:26 16 (min) Purpose code: )
LoG 18071.59 8072.49 0,80 Area code 13
FDEPTH 10 15 GearCond ., code:
BDEPTH ¢ 42 16 Validlty code:
Towing dir: 100" wWire out: 150 m Speed: 15 kn*10
Sorted: 73 Kg Total catch: 1999,.99 CATCH/NOUR 7499.96
SPECIES CATCH/HOUR % OF TOT, © BAMP
walght numbera
Sardina pllehardun 6120.11 204994 B1.60 13159
Scomber Japonlcun 1117, 21 42375 17.56 1360
Lepldopua caudatun 62,61 10 0.84

— —
Total 7499.97 100,00

PROJECT STATION: 663

DATE:13/12/97 GEAR TYPE: PT No:l POSITION:Lat N 2050
start stop duration Long W 1043
TIME  100:12:57 00:31:00 18 (min)  Purpose code; 1
Loa +8197.07 8198.17 1,06 Area code 1 3
FDEPTII 25 25 GearCond, code:
BDEPTH 45 42 Validity code:
Towing dir: 70" Wire out: 200 m Speed: 35 knvlo
Sorted: 17 Kg Total cateh: 242.11 CATCH/HOUR ¢ 807,10
SPECIES CATCH/HOUR % OF TOT. C saMp
welght numbery
Engraulls encrasicolun 400.00 45600 59,47 1362
Pagellus acarne 209,60 600 25.97
Sardina pllchardus 60,20 2440 7.46 13161
Lepidopus caudatus 48.32 43 5.99
Scomber japonlcus 6.97 130 1.11 1363
Total Be7,10 100,00
PROJECT STATION: 664
DATE:13/12/97 GEAR TYPE: PT No:l POSITION:Lat N 2903
atart otop  duration Long W 1037
TIME 111:18:10 11:39:20 21 (min) Purpone code: 1
LOG 10225,36 0226.50 1,11 Area code + 3
FOEPTH 25 40 GearCond. code:
DDEPTH 50 Valldity code:
Towlng dir: 329" Wire out: 220 m Speed: 35 kn+10
Sorted: 19 Kg Total catch: 1591.50 CATCH/HOUR : 4547.14
SPECIES CATCH/HOUR v OF TOT. C SAMP
welght numbers
Bardina pllehardus 4060.57 106514 B9.40 1364
Engraulls encrasicolus 369.14 51429 6.12 1365
Pagellua acarne 50,29 114 1.20
Lepldopus caudatusn 36.00 29 0.79
Chelidonichthys lucerna 11.71 20 0.26
Trachurus trachurus 3.43 114 0.08
Total 4547 .14 100,01

PROJECT STATION: 665

DATE:13/12/97 GEAR TYPE: DT No: POSITION: Lat N 2006
atart atop duration Long W 1032
TIME  :13:31:10 13:49:07 18 (min) Purpose code: )
LOG t0243.68 8244.53 0,04 Area code 13
FDEPTH e o GearCond , code;
BOEPTI e ap Validlity code:
Towing dir: 220" Wire out: 200 m Speed: 30 kn+10
Sorted: 42 Kg Total catch: 1597.02 CATCH/HOUR 5323.40
SPECIES CATCH/HOUR % OoF TOT, € SAMP
walght numbers
Sardlna pllchardus 4585.31 200553 86,14 1366
Engraulis encrasicolus 643 .47 109797 12,09 13167
Diplodus sargus # 22.8) 20 0.41
Trachurua trachurus 21.50 1193 0.40 1368
Pomadanys inclaus 16.47 251 0.31
Allotheutin aubulata 13,93 3927 0.26
Lepldopus caudatus 13.33 7 0,25
Pagellus acarne 5.07 253 0.10
Octopus vulgaris 1.4) 7 0.01

Total 5321.36 100.01

PROJECT STATION: 666

DATE:13/12/97 GEAR TYPE: PT No:l POSITION  Lat Noo2011
start stop  duration Long W 10314
TIME  :15:11:17 15:21:41 10 {min) Purpose code; 1
LoG 1B255.95  0256.53 0.54 Area code (]
FDEPTH: 35 35 GearCond. cod
BDEPTH 53 94 Validity code:
Towing dlr: 227" Wire out: 200 m Speed: 35 kn*1p
Sorted: 45 Kg Total catch; 1784.63 CATCH/HOUR: 10707 .78
SPECIES CATCH/HOUR VA OF TOT. ¢ SAMP
walght numbers
Engraulls encrasicolus 6913, 80 611260 64,57 1370
Sardina pllchardua 3753.60 162486 315.08 1369
Lepldopus caudatus 2).10 12 0.22
Pagellun erythrinus 16,608 12 0,16
Scomber japonicus 0,10 6

Total

100,00

PROJECT STATION: 667

DATE113/12/97
atart

GEAR TYPE: PT No:d
duratlion

POSITION: Lat

atop Long

TIME 117115100 17:31:44 17 (mln) Purpose code; 1

LoG 18271.43 8271.48 0.0% Area code t )

FDEPTI 55 5 GearCond, code;

BDEPTIL: 16 36 Valldity code:

Towing dir: 110" Wire out: 150 m Speed: 15 kn*10
Sorted: 74 Kg Total catch: 1718.10 CATCH/NOUR
SPECIES CATCHANOUR Vv OF TOT,
welght number s

Sardina pllchardus 5044,71 200916 96.19
Engraulls encrasicolus 1a7.52 25064 3.09
Scomber japonlcus 31,66 560 0.52
Total 6063.89 “T100. 00

6

c

N 2911
W 1027
063,00
SAMP
1371
1172

PROJECT STATION: 660

DATE:13/12/97 GEAR TYPE: PT No:l POSITION: Lat
ntart ntop  duration Long
TIME 120:15:07 20:32:45 18 {min) Purpose cade; 1
LOG 1B8297.47  8290.57 1.09 Area code 13
FDEPTII: 10 15 Gearcond . code:
BDEPTH ¢ 37 6 Validity code;
Towlng dir: 154" Wire out: 150 m Speed: 15 kn#*10
Sorted: 72 Kg Total catch: 166,51 CATCHANOUR ; 1
SPECIES CATCH/HOUR ¥ OF TOT. €
welght  numbers
Sardlna pllchardus 1073.3) 20100 87 .06
Engraulis encrasicolus 101.67 7981 8,327
Scomber japonicun 25,00 7 2,05
Liza ramada 10.40 13 0.85
Lepldopun caudatua 5.31 3 0,44
Belone svetovidovl 1.50 3 0.29
Loligo vulgaris 2.50 67 0.20
Total 1221.,73 100.01

N 2019
w1022

221.70

SAMP

1373
1374
1375

PROJECT STATION: 669

DATE:14/12/67 GEAR TYPE: PT No:l POSITION: Lat N 3004
start stop  duration Long W 944
TIME  :08:46:22 09:09:12 20 (min) Purpose code; 1
LOG 18426.50 0427.65 1.13 Area code 3
FDEPTH : 20 20 GearCond,code ;
BDEPTI : 48 48 Valldity code:
Towing dir: “ Wire out: I m Speed: kn*10 =
Sorted: 67 Kg Total catch: 485 .97 CATCH/OUR 1457.91
SPECIES CATCH/HOUR V% OF TOT, C© SAMP
welght numbers
Sardina pilchardus 1273,35% 53892 87,34 13176
Lepidopus caudatus 141.90 75 9.7}
Engraulls encrasicolus 30.99 4326 2.13 1177
Chelidonlchthys lastoviza 4.32 24 0.30
Diplodus sargus 3.78 k) 0,26
Sarda sarda 3.587 il 0.24
Total 1457.91 100,00
PROJECT STATION: 670
DATE:14/12/57 GEAR TYPE: I'T No:1 POSITION Lat N o2013
atart stop  duratlon Long W 440
TIME  :11:53:54 11:59:01 5 (min) Purpose code; 1
LOG t8453.55 @4531.8) 0,27 Area code [
FDEPTH: 15 15 GearCond ., code
BREPTH : 50 51 Valldity code;
Towing diry 200" Wire out: 200 m  Speed: 35 knelo
Sorted: 42 Kg Total cateh: 1029.36 CATCH/ROUR: 3635232
SPECIES CATCH/HOUR A\ oF TOT. © SAMP
welght number s
Sardina pllchardus 24006.40 1540576 G024 1178
Engraulls encrasicolus 11445,60 2119488 31.49 1179
Scomber japonlcus 100,32 912 0.28
Total 363152.32 100,01



PROJECT STATION: 671

DATE:15/12/97 GEAR TYPE: PT No:l POSITION: Lat N 3136
atart atop duration Long W 957
TIME  109:41:06 10:10:36 30 (min) Purpose code: 1
LoG 18671.24 B672.95 1,608 Area code (I
FDEPTH: 40 45 GearcCond. code:
BDEPTH ¢ 75 5 Valldity code:
Towlng dir: 240" Wire out: 250 m Speed: 35 kn*10
Sorted: Xg Total catch: 111,03 CATCH/HOUR: 222.06
SPECIES CATCH/HOUR % OF TOT. C SAMP
walght  numbera
Engraulis encransicolus 171.20 12606 77.10 1300
Lepldopus caudatusa 49,60 36 22.34
Sardina pilchardun 0.54 10 0.24
Trachurus trachurus 0,52 F] 0.23
Scomber japonicua 0.20 2 0,09
Total 222,06 100,00
PROJECT STATION: 672
DATE:15/12/97 GEAR TYPE: PT No:l POSITIONLat N 3142
start atop  duratlon Long W 949
TIME :12:42:45 12:51:40 9 (min) Purpose code: 1
LOG t0695,61 0696.22 0.61 Area code t )
FDEPTH ! 15 15 GearcCond.code:
DDEPTH: 39 39 Validity code:
Towing dir: 30" Wlre out: 200 m Speed: 3% kn*10
Sorted: 239 Kg Total catch: 2400, 50 CATCH/NOUR:  16590,00
BPECIES CATCH/NOUR % OF TOT, € SAWP
welght numbern
Sardina pllchardus 10038.00 521640 60.51 1381
Engraulia encrasicolus 6510.00 505600 39,24 1382
Scomber japonlcus 42.00 420 0,25
Total 16590.00 100.00



Annex III Instruments and fishing gear used

The Simrad EK-500/38kHz scientific sounder was used during the survey for fish abundance
estimation. The Bergen Echo Integrator system (BEI) was used to scrutinize the acoustic records

from the 38kHz echo sounder, and to allocate integrator values to fish species.

The details of the settings of the 38kHz echo sounder were as follows:

Tranceiver-1 menu (38 kHz lowering keel)

Transducer depth
Absorption coeff.
Pulse length

Sv colour min

5.00 m
10 dB/km

medium (1ms)

Bandwidth wide
Max power 2000 Watt
2-way beam angle -21.0dB

- SV transducer gain 27.54 dB
TS transducer gain 27.54 dB
Angle sensitivity 21.9
3 dB beamwidth 6.8 dg
Alongship offset 0.02"
Athwardship offset 0.08 "
Display menu
Echogram 1 (38 kHz)
Bottom range 10 m
Bottom range start 5m

-67 dB



Printer- menu

Echogram 1 (38 kHz)

Range 100, 250 and 500 m
Range start 0

Bottom range 10m

Bottom range start 5m

Sv colour min -63 dB

TVG 20 log R

Bottom detection menu Minimum level -45 dB

Fishing gear

The vessel has two different sized "Akrahamn" pelagic trawls and one *Gisund super bottom
trawl’. All three trawls were used during the survey.

The bottom trawl has a headline of 31 m, footrope of 47 m and 20 mm meshsize in the codend
with an inner net of 10 mm meshsize. The estimated opening is 6 m (observed 5.7) and distance
between wings during towing about 18 m. The sweeps are 40 m long. The trawl is equipped with
a 12" rubber bobbins gear. The doors are of "Thyborgn' combi type, 7.81 m?, 1670 kg, their

distance while trawling about 46 m in average.

The pelagic trawl is equipped with a trawleye that provides information on the trawl opening and
the distance of the footrope to the bottom.
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