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CHAPTER 1 INTRODUCTION

1.1 OBJECTIVES

The main objectives of the survey were to:

° Conduct an acoustic survey to map the distribution and estimate the abundance of the
main pelagic species:
* sardinella
* Cunene horse mackerel

* other pelagic/semipelagic species

o Describe the distribution, composition and abundance of the demersal fish stocks by

a swept-area trawl programme

° Map the general hydrographic regime by using a CTD-sonde to monitor the

temperature, salt and oxygen regimes on standard profiles.

1.2 PARTICIPATION

From the Direction Générale de la Péche, Brazzaville:
Appolinaire NGOUEMBE, André BITOUMBA and Blaise EBONKOLL

From the Centre ORSTOM, Pointe Noire:
Lucien MALOUEKI.

From the Direction des Péches Maritimes, Libreville:
Agnes BOULINGUI ILAMA and Boulanga MOULEKA NZONDO.

From the FAO Fisheries Department, Rome:
Corinna SOMMER

From the Institute of Marine Research, Bergen:
Martin DAHL, Ole GULLAKSEN, Reidar JOHANNESSEN, Sigbjern MEHL and
Helge ULLEBUST.



1.3 NARRATIVE

The survey started at Pointe Noire in the morning of 20 August 1994 with the hydrographic
profile off Pointe Noire. Systematic transects, about 10 nm apart, were sailed from close to the
shore (20 m depth) to beyond the 200 m isobath. Semi-random bottom trawl hauls for swept-area
estimates were made during daytime, trying to cover the different depth ranges. This was
sometimes hindered by rough bottom. A few deep water hauls on the slope were carried out
during dark hours. Pelagic trawling with mid-water trawl and echo-integration to map distribution
and estimate acoustic abundance of pelagic species was carried out during both day and night

time.

The shelf and slope off Congo were covered from 20 to 23 August. In the southern part trawling
on the inner shelf was limited by the presence of oil rigs and pipelines. The Gabon shelf south of
the protected area off Cap Lopez was surveyd during 23 to 30 August, and the hydrographic
profiles off Pointe Panga and off Iguéla were made on 25 and 30 August respectively.

The survey terminated just south of the protected area on 30 August. Thereafter the vessel
steamed southwards to Pointe Noire.

1.4 SURVEY EFFORT

Figure 1 shows the course tracks with fishing stations and the hydrographic profiles.

The number of hauls can be summarized as follows:

Pelagic Bottom Distance

hauls hauls surveyed
Congo 3 14 370 nm
Gabon 10 41 1 050 nm

The total number of CTD stations was 15.
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1.5 METHODS

The catches were sampled for species composition, by weight and numbers. Length distributions
(total length, also for shrimp) were taken of the main species, and biological samples, i.e. length,
weight, sex and maturity stages were taken of sardinellas (Sardinella maderensis and S. aurita)
and Cunene horse mackerel (Trachurus trecae).

A description of the acoustic instruments and their standard settings is given in Annex IV.

The following target strength (TS) function was applied to convert S ,-values to number of fish

(sardinellas and horse mackerel):
TS=201logL-72dB (1)
or in the form Cr.=1.26-10°. L7 ¢))

where L is total length. The following formula was programmed into Excel (5.0) sheets to

calculate the number of fish in length groups (cm) in subareas within each region:

N,-4-8,- np" ®3)
P
T Ch
where:
N, = number of fish in length group i
A =  areainnm’
S, = mean integrator value in the subarea
pi =  proportion of fish in length group i in samples from the subarea
Cy = fish conversion factor (formula 2) applying the length of
fish in length group i

The number per length group were then summed and the total number of fish obtained. The
biomass of fish was calculated applying calculated average weight per length group, multiplied
by the number of fish in the same length groups. The number and biomass per length group in the
subareas were at last summed to obtain the total number and biomass per length group in each

region.
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The S,-values were divided among the following categories of fish on the basis of trawl catches

and characteristics of the echotraces:

° plankton
° sardinella
. horse mackerel

° PEL1 (anchovies, clupeids)

° PEL2 (carangids, scombrids, barracudas and hairtails)
° bigeye grunt (Brachydeuterus auritus)
o demersal fish

In the trawl survey programme all catches were sampled for composition by weight and numbers
by species. The bottom trawl has a headline of 31 m (float line), footrope 47 m, estimated headline
height 5 m and distance between wings during towing about 18 m. During trawling a 9.5 m long
rope was fastened between the wires 150 m in front of the doors giving a constant distance
between the doors of 49-50 m. All trawl hauls were monitored by SCANMAR trawl sensors
(bottom contact, headline height and distance between the doors) and the actual time the trawl
was fishing on the bottom was determined with improved accurracy. For conversion of catch rates
to fish densities the area between the wings is assumed to be the effective fishing area. The
catchability coefficient was considered to be equal to 1. With the new vessel a new trawl gear was
introduced with smaller bobbins. This gear gives better bottom contact and higher catch rates for
some bottom dwelling species (e.g. monk and sole). For other species (e.g. hake) the new gear
is assumed to have no difference in performance. The trawl, warp and wire dimensions are as with
the former vessel (see Annex IV for details). The length of a haul, recorded as distance over

bottom was measured by doppler log on the bottom.

The problem of mid-water occurrence of demersal species and its effect on the swept-area
assessments have been covered in cruise reports from Namibia (hake-surveys). Based on the
acoustic registrations of demersal species during the present survey, mid-water occurrence

constituted only a minor problem in the Congo - Gabon area.

The following areas (nm?) are used in the swept-area biomass estimates:
Congo Gabon
0- 50 m 750 4182
50-200 m 1770 2893



CHAPTER 2  HYDROGRAPHY

2.1 INSTRUMENTS AND METHODS

Continuous profiles of temperature, salinity and oxygen were obtained with a Seabird 911 CTD
Plus system. The data were recorded in real time on a PC on board, using the Seabird SEASAVE
software. As a routine the profiles were taken down to a few meters above the bottom, and two
NISKIN bottles were triggered for water samples. These were usually taken near the bottorn and
near the surface (typically at about 5 m depth), and samples were taken for analysis of oxygen and

salinity.

2.2 RESULTS

Vertical sections

In the section off Pointe Noire (Fig. 2) the surface temperature was 21-22°C, which is about
6-7°C lower than in March this year. Like in March the main thermocline was observed near the
surface. Also now some signs of off shore low surface salinity were observed, with values below
32 psu (not shown in Fig. 2). This may be related to the Congo Current, which during winter
flows westwards off the shelf and merges seawards with the South Equatorial Current. The
oxygen distribution gives an impression of an upwelling situation, with low oxygen water
penetrating up on the shelf. However, neither the temperature nor the salinity distribution show
characteristics typical for upwelling. The oxygen content on the shelf is not likely to limit the
distribution of fish.

In the section off Pointe Panga (Fig. 3) the thermocline was a little weaker than off Pointe Noire
and the surface temperature was 22°C. The surface layer was more saline, indicating less
influence by the Congo River. No subsurface salinty maximum was observed and the water was
well stratified. The oxygen content on the shelf was slightly higher than off Point Noire.

In the section off Iguéla (Fig. 4) the surface temperature was 24°C and the thermocline was
observed at about 25 m. It was a little stronger than off Pointe Panga. The surface water was less
saline than off Pointe Panga, but the salinity was not as low as off Pointe Noire. The oxygen
content in the surface layer was slightly lower than in the two other profiles. Like in the section
off Pointe Panga both the isotherms, isohalines and the isolines for oxygen were near horizontal,
indicating less dynamic activity in this region than off Pointe Noire.
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Fig. 2 Pointe Noire. Vertical sections of temperature, salinity and oxygen.
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Fig. 3 Pointe Panga. Vertical sections of temperature, salinity and oxygen.
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CHAPTER 3 ACOUSTIC SURVEY: FISH DISTRIBUTION AND
ABUNDANCE ESTIMATES OF PELAGIC SPECIES

Figures 5 and 7 illustrate the distribution of sardinellas and horse mackerel respectively for the
total survey area as observed with the acoustic integration system. The units of acoustic reflection
are 0.1-m%nm?, and an arbitrary scale has been used to illustrate different levels of concentration.
The length distributions used in the acoustic estimates are weighted by the acoustic index
(S,-values on the 5-mile where the sample was taken). The weight by length group used to
calculate the biomasses where determined by applying estimated condition factors (CF=0.90 for
S. maderensis, CF=0.83 for §. aurita and CF=0.94 for T. trecae).

3.1 CONGO
Clupeids

Sardinellas were distributed (Fig. 5) over the whole northern part of the Congo shelf to Mayumba
(Gabon), with some scattered recordings off Pointe Noire, most of them over deep water. The
densest recordings were made in shallow waters. Successful trawling was done only during
nighttime. S. maderensis (flat sardinella) consisted of mainly adult fish, while S. aurita (round

sardinella) had a higher proportion of juveniles (Fig. 6).

Both combined and separate estimates of the two sardinella species were made for the Congo
area. The total biomass was calculated to 24 000 and 26 000 tonnes by the first and second
method respectively, and about 25% of the biomass was S. aurita. The total biomass is slightly
higher than what was found in March 1994 (22 000 tonnes), and about the double of what was
measured in survey II 1989.

Ilisha africana was only caught in small amounts on three stations on the inner shelf of Northern
Congo and no estimate of abundance was made for this species.

Anchovy

Like in March this year no typical schools of Engraulis encrasicolus were recorded and the
species was not caught in any of the trawl hauls in the area.
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Horse mackerel

Trachurus trecae was recorded over a large area off Pointe Noire, from the middle of the shelf
and out to the 200 m isobath (Fig. 7). In addition some scattered schools were recorded on the
inner and outer shelf near the Gabon border. Almost all of the horse mackerel in this area was

adult fish (Fig. 8). The biomass was estimated to 10 800 tonnes.
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Fig. 7 Distribution and abundance of Trachurus trecae outside Congo - Gabon
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P2 (carangids, scombrids, barracudas and
hairtails) %
30
25
Chloroscombrus chrysurus (Atlantic bumper) 20
15
10

Trachurus trscae

and Selene dorsalis (lookdown) were common

in most hauls on the inner part of the shelf,

while scombrids were not present. Sphyraena
. 25 30 35 40 45

guachancho (barracuda) was caught in small Length (om)

numbers on the inner shelf. Trichiurus lepturus

) P Fig. 8 Total length distribution of Trachurus trecae

(hairtail) was common both in pelagic and in the Congo area.

bottom trawl hauls over the whole area, from

the inner shelf to the slope beyond the 200 m isobath. S,-values were allocated to some schools

of this group on the outer shelf and slope off Pointe Noire, but no estimate of abundance was

made.

3.2 GABON
Clupeids

In the southern part of Gabon sardinellas were distributed over the whole shelf from Mayumba
and into Congo (Fig. 5). The densest recordings were made on the inner part of the shelf. About
25% of the sardinella in this area was S. aurita, both juvenile (11-14 cm) and adult fish, while all
the S. maderensis were larger than 16 cm. In the central area of Gabon, from Mayumba to Sette
Cama, only scattered schools were recorded. 83% was estimated to be S. maderensis with lengths
from 13 to 27 cm. In the north, from Sette Cama to Iguéla, sardinellas were again recorded over
larger areas, from the inner shelf and out over the slope. 32% was estimated to be S. aurita, both
juveniles (8-10 c¢m) and adults, while the S. maderensis consisted of fish from 17 to 25 cm.
Successful trawling was done only during nighttime. Fig. 9 gives a total length distribution of

sardinellas in the Gabon area.

Separate estimates of the two species were made for all three subareas. The total biomass of
S. maderensis was calculated to 95 500 tonnes and the biomass of S. aurita was estimated to

32 500 tonnes, all together 128 000 tonnes. In March this year the total biomass of sardinellas was
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estimated to 100 000 tonnes, with about 40% S. aurita. The present estimate of S. maderensis

is more than 50% higher than the one made in March, while that of S. aurita is quite similar.

Sardinella maderensis Sardinella aurita

% %
30 30
25 25
20 20
15 18
10 10

5 5

0 0

5 10 15 20 25 30 35 5 10 15 20 25 30 35
Length (cm) Length (cm)

Fig. 9 Total length distribution of sardinellas in the Gabon area.

Anchovy

A few E. encrasicolus were caught on a couple of stations on the inner shelf just north of the
Congo border. Some more were caught on one station in shallow waters off Sette Cama, where
schools were detected and some low S,-values were allocated, but no estimate of abundance was
made. The length was 8-10 cm.

Horse mackerel Trachurus trecae

%
Scattered recordings of Trachurus trecae were ZZ
recorded on the outer shelf in an area just north 20
of the Congo border and in shallow waters :z
between Mayumba and Pointe Panga (Fig. 7). 5 : { ‘: f 5

0

Both juvenile and adult mackerels were caught in
5 10 18 20 25 30 35 40

both areas. Figure 10 shows the total length Length (cm)

distribution in the Gabon area. The biomass Was  pig 10 Total length distribution of Trachurus trecae

estimated to 14 700 tonnes. in the Gabon area.



P2 (carangids, scombrids, barracudas and hairtails)

Like in the Congo area Chloroscombrus chrysurus (Atlantic bumper) and Selene dorsalis
(lookdown) were common in most hauls on the inner part of the shelf. Decapterus rhonchus (false
scad) was also present in several inner shelf hauls between Boiti and Iguéla, and most of the
S ,-values allocated to the P2-group in this area came from schools of D. rhonchus. Scomber
japonicus was caught on many stations in the whole area, while Scomberomorus tritor only
occurred on one inner shelf station. Sphyraena guachancho was common on the inner shelf north
to Sette Cama, while Trichiurus lepturus was caught over the whole area. No estimate of

abundance was made for any of the P2-species.

Review of survey estimates (Sardinella and horsemackerel)

Figure 11 shows a plot of all the biomass estimates obtained through the 'Dr. Fridtjof Nansen'
surveys, for sardinella in the Congo-Gabon region. Although important seasonal variability in the
estimates may be observed (i.e. in 1985), the later estimates suggest an increase in the biomass
of sardinellas. In particular, the results obtained in both 1994 surveys are quite consistent with the
results obtained off Angola. While only large sizes dominated off Angola, small sizes dominated
off Congo Gabon in March and were also well represented in September. This indicates that this
area is an important nursery and recruitment ground probably for the whole sardinella stock.
Figure 12 shows the results obtained for the horse mackerel. Here the trend appears to be

different, the biomass estimates obtained this year being among the lowest in the time series.

SARDINELLAS HORSE MACKEREL
Tonnea Tonnes
150000 150000
125000 / 125000
100000 100000
75000 - 75000
50000 50000 .,
25000 26000 +
0! ok /
Mar85 Jun85 Sep 85 Dec 85 Jun 89 Mar84 Aug 94 Mar85 Jun85 Sep85 Decdd Jun 88 Mar 94 Aug 94
Fig. 11 Congo-Gabon. Biomass estimates for the Fig. 12 Congo-Gabon. Biomass estimates for the

sardinellas. horse mackerel.
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CHAPTER4 TRAWL SURVEY: CATCH  DISTRIBUTION,
COMPOSITION AND SWEPT AREA BIOMASS
ESTIMATES OF DEMERSAL FISH

The composition of the fish fauna on the shelf and slope changes with depth. The analyses were
therefore performed for the inner shelf, down to 55 m depth, and the outer shelf from 55 m to
150 m. In addition, the slope area (150 m to 500 m) was analysed separately. The locations of the
trawl stations are shown in Fig. 1, pooled length distributions (weighted by the catch) of main

species are shown in Annex I and II and records of the catches are presented in Annex IIL

In the swept-area biomass estimates only the shelf area down to 200 m has been included, divided
into depth zone 0-50 m and 50-200 m.

4.1 CONGO

The results of swept-area trawl stations are summarized in Tables 1 to 3. Only 14 hauls were

made in this area, partly due to the many oil rigs and pipelines hindering trawling on the shelf.

Table 1 shows the catch rates (kg/hour) by broad groups of species. ""Demersal'’ comprises the
families Sciaenidae, Ariidae, Haemulidae (=Pomadasiydae), Serranidae, Sparidae and Lutjanidae,
while "Pelagic" includes Engraulididae, Clupeidae, Carangidae, Scombridae, Sphyraenidae and
Trichiuridae. The catch rates of pelagic species dominate both on the inner and outer shelf, and
this is the opposite of what was found in both surveys in 1989. The total catch rates of demersal
groups are slightly lower than in 1989, especially on the inner shelf, while the catch rates of
pelagic species are much higher now in all areas. Both groups have the highest catch rates on the
outer shelf. If all demersal species are included, the catch rates are higher than in 1989 (see
below).

No lobster was caught on the inner shelf in 1994, while it was common in 1989. The catch rates
of shrimps are highest on the slope, and like in 1989 the high rates are mainly due to a few large
catches of Nematocarcinus africanus (African spider shrimp). Parapenaeus longirostris (deep

water rose shrimp) was found on most of the stations on the slope with catch rates up to
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60 kg/hour, an increase compared to 1989. Mean length was 1-2 cm larger than in 1989
(Annex I).

Sharks were caught on a few stations, mainly on the slope, with catch rates somewhat lower than
in survey I 1989. Cephalopods were caught in all areas, but in highest rates on the outer shelf and
the slope, and the most common species were [llex coindetti and Sepia spp. The rates were half
of those found in survey I 1989, but higher than the rates from survey II 1989.

Table 1. CONGO. Catch rates (kg/hour) by main groups in swept area bottom trawl
hauls for the shelf and the slope.

INNER SHELF 0-55 m

ST.NO. DEP. Demersal Pelagic Sharks Shrimps Lobster Cther
39 21 68.0 320.6 0.4 21.9
40 17 47.5 74.2 5.6 35.4

MEAN 57.8 197.4 3.0 28.7

OUTER SHELF 55-150 m

ST.NO. DEP. Demersal Pelagic Sharks Shrimps Cephalopod Other
24 94 342.2 504.3 10.7 0.6 1.2 117.2
30 71 6.3 1467.1 2.2 153.2
31 108 185.1 414.1 11.9 13.1 23.1 140.5
38 82 49.7 4.1 0.1 6.7 22.8

MEAN 146.8 597.4 5.7 3.4 8.3 108.4

SLOPE 150-500 m

ST.NO. DEP. Demersal Pelagic Sharks Shrimps Cephalopod Other
25 178 86.1 35.6 59.4 16.4 316.2
26 304 2.7 4.4 24.5 124.9
27 478 37.8 131.6 4.8 105.5
28 403 129.0 505.5 86.7
29 248 3.4 54.7 52.1 2.8 273.4
32 199 48.0 45.4 41.2 6.6 101.1
36 320 14.9 85.1 16.2 445.1
37 174 31.0 18.1 1.9 3.4 16.8 208.9

MEAN 21.1 21.4 21.6 112.9 8.0 207.7

Catch rates of pelagic fish in bottom trawl hauls (Table 2) are presented to give some indication
of the forms present. The dominating species in all areas was Trichiurus lepturus (hairtail), and
it was much more abundant than in both surveys in 1989. Among the carangids, adult Trachurus
trecae (Cunene horse mackerel) was the most common, found on both the inner and outer shelf,
while Selene dorsalis (lookdown) and Chloroscombrus chrysurus (Atlantic bumper) were mainly
found on the inner shelf. Like in 1989 clupeids were most common on the inner shelf, where
llisha africana (West African ilisha) had the highest catch rates, but also Sardinella maderensis
(flat sardinella) occurred in the bottom hauls. In the pelagic hauls, however, both S. maderensis
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and S. aurita (round sardinella) were much more abundant. Barracudas were much less abundant
than in 1989, found on only one station on the inner shelf, and scombrids did not occur in any of
the bottom trawl hauls. Mean lengths of T. trecae and S. maderensis were larger than in 1989,

while that of C. chrysurus was similar.

Table 2. CONGO. Catch rates (kg/hour) of main pelagic families in swept area bottom
trawl hauls for the shelf and the slope.

INNER SHELF 0-55 m

ST.NO. DEP. Clupeids Carangids Barracudas Scombrids Hairtails Other
39 21 48 .4 46.0 5.4 220.8 90.3
40 17 16.7 15.3 42.1 88.5

MEAN 32.6 30.7 2.7 131.5 89.4

OUTER SHELF 55-150 m

ST.NO. DEP. Clupeids Carangids Barracudas Scombrids Hairtails Other
24 94 318.1 186.2 471.9
30 71 4.3 709.0 753.8 161.7
31 108 2.2 411.¢9 377.6
38 82 4.1 79.2

MEAN 1.6 257.8 338.0 272.6

SLOPE 150-500 m

ST.NO. DEP. Clupeids Carangids Barracudas Scombrids Hairtails Other
25 178 35 478.1
26 304 2.7 153.8
27 478 279.7
28 403 721.2
29 249 0.7 54.0 331.6
32 199 5.5 39.8 196.9
36 320 14.9 546.4
37 174 0.1 18.0 262.0

MEAN 0.7 0.1 20.6 371.2

Table 3 shows the catch rates of demersal families. The croakers were the most common, with
the highest catch rates on the outer shelf, and Pentheroscion mbizi (blackmouth croaker) and
Umbrina canariensis (Canary drum) were the most abundant species. Pteroscion peli (boe drum)
was only found on the inner shelf. On average the catch rates of croakers were comparable to
those found in survey I 1989, but the Pseudotolithus species were less abundant now. Mean
lengths were similar to those obtained in 1989.



Table 3. CONGO. Catch rates (kg/hour) of main demersal families in swept area
bottom trawl hauls for the shelf and the slope.

INNER SHELF 0-55 m

ST.NO. DEP. Sparids Grunts Croakers Groupers Hakes Other
39 21 2.9 39.2 25.9 342.8
40 17 26.4 21.1 115.2

MEAN 1.4 32.8 23.5 229.0

OUTER SHELF 55-150 m

ST.NO. DEP. Sparids Grunts Croakers Groupers Hakes Other
24 94 125.C 202.1 15.1 634.0
30 71 6.3 1622.5
32 108 35.7 153.3 602.7
38 82 49.7 33.6

MEAN 54.2 88.9 3.8 723.2

ST.NO. DEP Sparids Grunts Croakers Groupers Hakes Other
25 178 22.5 63.5 427.6
26 304 99.0 57.5
27 478 72.0 207.7
28 403 721.2
29 249 3.4 24.1 358.9
32 199 48.0 194.3
36 320 156.0 405.4
37 174 21.3 9.7 249.1

MEAN 5.5 15.6 43.9 327.7

Grunts were only found on the inner shelf, and they were much less abundant than in 1989. Like
in 1989, Brachydeuterus auritus (bigeye grunt) was the dominating species found in this family.
Sparids occurred in all areas, with very low rates on the inner shelf and the slope and somewhat
higher rates on the outer shelf. The catch rates were a little higher than those found in both
surveys in 1989. Dentex angolensis (Angola dentex) was the most abundant species, followed by
Pagellus bellottii (red pandora). The same species were also most abundant in 1989 and the mean
lengths were about the same.

Like in 1989 groupers were not abundant, only Epinephelus aeneus (white grouper) was found
on one station on the outer shelf. However, these species cannot be properly evaluated by the
swept area method because they mostly occur on rocky bottoms inaccessible to bottom trawl.
Merluccius polli (Benguela hake) was found on most stations deeper than 200 m. Brotula
barbata (Bearded brotula) occurred on both the outer shelf and the slope, but the catch rates were
somewhat lower than those obtained in survey I 1989.
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Table 4 presents the swept area estimates of mean densities based on 14 random bottom trawl
hauls. Most pelagic species are not included in the calculations. Like in 1989 bigeye grunt was the
species with the highest density in the 0-50 m zone. In the 50-200 m zone Synagrops microlepis
(thinlip splitfin) had the highest density, followed by P. mbizi, D. angolensis and U. canariensis.
B. auritus, followed by P. mbizi and D. angolensis dominated this zone in 1989. In the deepest
zone (200-500 m) N. africanus came out with the highest densities, followed by M. polli. The

same was found in 1989.

Table 4. CONGO. Swept area estimates of demersal species in tonnes/nm’ by depth ranges.

SPECIES NAME SAMPLE DISTRIB. BY CATCH CLASSES % inei- Mean Mean densities by bottom depth strata t/nm?
Lower limits, Kg/nm dence dens.
>0 10 3¢ 100 300 1000 t/nm? - 50m 50-200m 200-500m 500-800m
Nematocarcinus africanus 1 1 7 1.42 3.99
Pterothrissus belloci 3 1 2 43 0.86 0.83 1.25
Merluccius polli 1 2 1 23 0.81 2.28
Synagrops microlepis 5 4 64 0.79 1.46 0.17
Pentheroscion mbizi 3 1 1 36 0.57 1.13 0.02
Dentex angolensis 4 1 1 43 0.50 1.01
Ectreposebastes iaus 1 1 14 0.43 0.01 1.19
Parapenasus longirostris 2 57 0.41 0.10 0.38 0.58
Umbrina canariensis 3 21 0.41 0.81
Deania profundoruam 1 1 14 0.38 1.08
Chlorophthalmus atlanticus 2 2 29 0.31 0.43 0.27
Shrimps, small, non comm. 3 1 21 0.26 0.01 0.20 0.45
Brotula barbata 5 1 43 0.20 0.37 0.04
lenopsis conchifer 4 1 36 0.17 0.23 0.15
Brachydeuterus auritus 1 1 7 0.17 1.19
Raja miraletus 5 1 43 0.16 0.08 .30
Cynoponticus farox 4 29 0.16 2.3
Pseudotolithus brachygnathus 2 1 21 0.1% 0.27 0.22
Illex coindetii 8 57 0.11 0.10 0.16
Pagellus bellottii 2 1 21 0.11 0.05 0.20
Pteroscion peli 2 7 0.08 0.54
Sepiella ornata 3 21 0.06 0.42
Octopus vulgaris 1 7 0.06 0.12
Scorpaena angolensis 2 14 0.06 0.17
Argyrosomus hololepidotus 1 7 0.06 0.13
Octopus sp. 2 14 0.05 0.10
Laemonema lLaureysi 3 21 0.05 0.14
Chaunax pictus 4 29 0.05 g0.13
Branchiostegus semifasciatus 2 14 0.05 0.1
Aristeus varidens 2 14 0.04 0.10
Nematopalaemon hastatus 7 0.02 0.05
pParapenaeopsis atlantica 1 7
Plesiopenaeus edwardsianus 1 7 0.01
other fish 0.73 0.60 0.77 0.72
sum all species 9.69 3.26 9.22 12.95
Sum Hakes 0.81 2.28
Sum Groupers .03 0.07
Sum Grunts 0.17 1.19
Sum Croakers 1.28 0.86 2.29 0.02
Sum Seabreams .62 0.05 1.24
Sum Sharks 0.45 0.12 1.1
Sum Rays ¢.18 0.08 0.34
Sum Squids 0.31 0.52 0.36 0.16
Sum
Sum commercial shriamps 1.89 0.10 0.38 4.73

Number of stations included in analysis, total and by depth strata 14 2 7 5
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The mean density for all demersal species was 9.7 tonnes/nm?, while in survey II 1989 the
corresponding figure was only 5.5 tonnes/niy’. In 1985, however, the estimated mean density was

11.1 tonnes/nm?, which is close to what was found in the present survey.

At the bottom of Table 4 summed densities of the most important species by main groups are
presented. The group 'commercial shrimps"' came out with the highest density, and much higher
than in 1989. This was mainly caused by a few large catches of N. africanus, which is of uncertain
commercial value. P. longirostris had the second highest density in this group, several times
higher than in the previous investigations. Among the fish groups, croakers had the highest mean
density, followed by hakes, seabreams, sharks, squids and rays. All this groups had higher
densities than in 1989, while grunts came out much lower and grouper at the same level as in
1989.

. Table 5. CONGO. Biomass estimates (tonnes) of important
In Table 5 the densities of species/groups by depth strata.
some important species and 0-50m | 50-200m Total 1989-total
roups are multiplied by the

group P y Seabreams 40 2200 2 240 1 490
area of the two shallowest Croakers 650 4050 4700 1970
depth zones (0-50 and 50- Groupers _ 120 120 120
200 m). Some results from Sum dem. val. 690 6 370 7 060 3580
survey II 1989 are also All demersal 2 400 16 300 18 700 12 500
given. Bigeye grunt 890 - 890 3800

Horse mackerel 100 7 800 7900

Hairtail 3550 11650 15200

The summed biomass of
seabreams, croakers and
grunts was about the same as found in survey II 1989, but bigeye grunt contributed much more
(50%) in 1989. The total biomass of all demersal species was almost 50% higher in 1994, mainly
due to higher catch rates of S. microlepis, Pterothrissus belloci and other demersal species of non

commercial value.

4.2 GABON

The results of the swept-area trawl stations are shown in Tables 6 to 8. Table 6 gives the catch
rates (kg/hour) by main species groups, for the inner shelf, the outer shelf and the slope. The
demersal fish species dominate in the inner and outer shelf over all other groups. This is different

from what was found for the demersal species in Congo during this survey. On the inner and outer
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shelves as well as on the slope the catch rates for demersal species were much higher than those
for pelagic species. This is consistent with the results from survey I 1989, but different from what
was found during survey IT 1989, where the catch rates for pelagic species dominated on the outer
shelf. The total catch rate for demersal fish in all areas was about 50 % higher than during survey
I 1989 and about double the size of the catch rates from survey II 1989.

The catch rate of pelagic species was highest on the inner shelf, lower on the outer shelf and even
less on the slope. During this survey in Congo and during both surveys in 1989 pelagic species
were caught mainly on the outer shelf. A small amount of sharks was caught in all three areas, but
mainly on the outer shelf and the slope. No shrimp was found on the inner and outer shelf.
However, on the slope the main catch rate was very high, due to two big caiches, one of
Nematocarcinus africanus (141 kg/hour) and one of Parapenaeopsis atlantica (101 kg/hour).
Also in the 1989-surveys shrimp was mainly found on the slope. The mean length of Parapenaeus

longirostris in Gabon was 1-2 cm lower than in Congo during this survey.

Table 6. GABON. Catch rates (kg/hour) by main groups in swept area bottom trawl
hauls for the shelf and the slope.

INNER SHELF 0-535 m

ST.NO. DEP. Demersal Pelagic Sharks Shrimps Lobster Other
43 48 466.3 88.7 116.7
50 36 10.2 9.6 30.9
51 31 1579.0 535.3 6.5
64 46 45.0 1.2 39.0
68 27 419.0 422.2 44.9
69 25 245.8 101.8 18.8
73 46 169.3 0.7 3.0 46.3
74 25 10.7 3.4
75 51 71.2 26.7
80 28 10.1 387.3 0.7 11.2
81 52 3.7 19.9
90 43 50.5 16.7 44 .2
921 33 40.0 139.4 9.6

MEAN 239.2 131.0 0.8 0.3 32.2

OUTER SHELF 55-15C m

ST.NO. DEP. Demersal Pelagic Sharks Shrimps Cephalopod Other
42 91 119.0 311.8 7.9 17.8
45 58 724.5 565.2 68.4
52 74 109.8 52.8 5.6 2.0 5.5
59 63 77.8 15.6 12.3 13.8
60 98 99.0 49.1 10.0 11.6 10.5
62 117 844 .1 1.6 51.1
63 58 5.2 1.6 20.9 8.9
65 136 400.9 6.6 235.9
67 71 1673.3 100.8 62.4 21.0
72 89 19i.2 0.7 2.3 226.9
76 84 34.1 1.1 14.5 7.4 51.9
82 78 20.1 7.7 13.3
84 148 66.2 15.2 1.2 106.8
88 98 201.2 24.5 19.3 56.2
89 €9 102.6 8.1 20.6 14.4

MEAN 311.3 75.5 3.0 12.2 60.2
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Table 6. Cont.
SLOPE 150-500 m
ST.NO. DEP. Demersal Pelagic Sharks Shrimps Cephalopod Other
41 205 47.6 72.0 12.9 6.6 257.3
46 277 94.1 2.9 1.9 229.4
53 238 20.7 11.8 1.6 3.7 381.4
54 333 20.5 2.5 5.4 8.0 291.9
55 151 364.8 11.6 2.5 405.6
61 175 60.2 17.0 193.8
65 258 51.8 19.6 6.4 37.0 544.9
70 327 1.C 8.3 243.4
71 174 106.7 8.9 73.3 57.3
77 160 117.9 5.6 186.5
78 404 21.0 2.7 141.7 1.8 65.5
85 181 32.9 19.2 8.7 374.6 54.4
87 399 4.7 7.9 101.1 7.1 130.4
MEAN 69.3 14.2 2.3 20.9 43.7 234.0

The highest catch rates for cephalopods were obtained on the slope. The dominating species was
Illex coindetti, which was caught once with a rate of 374 kg/hour. The mean length of /llex
coindetti was about 18 cm, a higher value than the one found in survey I 1989 (12.7 cm).

Table 7 summarises the catch rates for the main pelagic fish families in the area. Carangids
dominated on the inner and outer shelves, while their catch rates were negligible above the slope.

Table 7. GABON. Catch rates (kg/hour) of main pelagic families in swept area
bottom trawl hauls for the shelf and the slope.

INNER SHELF 0-55 m

ST.NO. DEP. Clupeids Carangids Barracudas Scombrids Hairtails Other
43 48 86.3 2.42 583.0
50 36 50.8
51 31 0.7 478.4 18.00 38.16 1585.4
64 46 1.1 0.08 84.0
68 27 418.1 4.09 463.9
69 25 0.6 100.2 0.92 0.04 264.6
73 46 219.5
74 25 10.7 3.4
75 51 98.0
80 28 387.3 22.0
81 52 23.6
30 43 16.7 94.7
91 33 139.4 49.6

MEAN 0.1 126.0 1.96 0.01 2.94 272.5

OUTER SHELF 55-150 m

ST.NO. DEP. Clupeids Carangids Barracudas Scombrids Hairtails Other
42 91 257.1 3.7 51.0 144.8
45 58 5.2 548.1 11.7 793.1
52 74 52.8 122.9
59 63 6.7 9.9 1.4 3.6 103.9
60 98 30.8 0.3 18.0 131.1
62 117 1.4 0.1 895.2
63 58 0.2 1.4 35.1
66 136 643.3
67 71 5.3 71.7 4.2 19.6 1756.7
72 89 0.7 420.4
76 84 1.1 107.9
82 78 41.1
84 148 189.1
88 98 24.5 276.7
89 69 5.7 2.4 137.6
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Table 7. cont.

SLOPE 150-500 m

ST.NO. DEP. Clupeids Carangids Barracudas Scombrids Hairtails Other
41 205 72.0 324.3
46 277 328.3
53 238 11.8 435.4
54 333 0.1 20.4 307.9
55 151 11.6 772.9
61 175 271.0
65 258 19.6 640.1
70 327 252.7
71 174 8.9 237.3
77 160 310.0
78 404 21.0 211.7
85 181 19.2 470.7
87 399 251.3

MEAN 0.0 14.2 370.3

Off southern Gabon, Trachurus trecae followed by Chloroscombrus chrysurus were the main

representatives of this family, while in the north only Decapterus rhonchus was found.

The mean length distribution of Trachurus trecae was substantially smaller in Gabon (17.6 cm)

than in Congo (36 cm), while Chloroscombrus chrysurus was slightly bigger in Gabon.

Catch rates of Trichiurus lepturus were very low as compared to Congo, where T. lepturus was

the dominating species on the shelf and on the slope.

Clupeids, scombrids, and barracudas were caught with a very low catch rate on the inner and
outer shelf and not at all at the slope. During survey II 1989 the catch rates for these famililes
were also very low on the inner shelf, but clupeids and scombrids were taken in high amounts on

the outer shelf.

The results for the main demersal fish families, sparids, grunts, croakers, groupers and hakes, are
shown in Table 8. Sparids were caught at almost all trawl stations, and their mean catch rates
dominated those of the other families on the outer shelf and on the slope. For the two surveys in
1989 no separated data are given for the catch rates on the slope. During these surveys sparids

had the highest catch rates on the inner as well as on the outer shelves.
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Table 8. GABON. Catch rates (kg/hour) of main demersal families in swept area
bottom trawl hauls for the shelf and the slope.

INNER SHELF 0-55 m

ST.NO. DEP. Sparids Grunts Croakers Groupers Hakes Other
43 48 37.3 429.0 205.4
50 36 10.2 40.6
51 31 4.0 1571.4 3.6 541.8
64 46 40.6 4.4 40.2
68 27 419.0 467.1
69 25 245.8 120.6
73 46 169.3 50.1
74 25 14.1
75 51 71.2 26.7
80 28 10.1 399.2
81 52 3.7 19.9
90 43 50.5 60.9
91 33 40.0 149.0

MEAN 84.7 154.2 0.3 164.3

QUTER SHELF 55-150 m

ST.NO. DEP. Sparids Grunts Croakers Groupers Hakes Other
42 21 119.0 337.5
45 58 183.2 540.0 1.3 633.6
52 74 109.8 66.0
59 63 77.4 0.4 i.8
60 98 99.0 81.2
62 117 169.7 674.4 52.7
63 58 3.7 1.5 31.5
66 136 400.9 242 .4
67 71 719.9 953.4 184.2
72 89 61.2 130.0 229.9
76 84 34.1 74.9
82 78 20.1 21.0
84 148 66.2 123.2
88 98 201.2 100.0
89 69 102.2 0.3 43.1

MEAN 157.8 108.3 45.1 0.1 15C.9

SLOPE 150-500 m

ST.NO. DEP. Sparids Grunts Croakers Groupers Hakes Other
41 205 47.6 1.4 347.3
46 277 94.0 0.1 30.5 203.7
53 238 20.7 426.5
54 333 150.4 178.0
55 151 116.6 248.2 419.7
61 175 60.2 210.7
65 258 51.8 43.4 564.5
70 327 13.0 239.6
71 174 82.8 4.3 19.7 139.5
77 160 117.9 192.1
78 404 23.4 209.3
85 181 32.9 457.1
87 399 2.2 2.5 37.5 209.1

MEAN 48.0 0.2 19.4 1.7 23.1 292.1

Dentex angolensis had the same mean length as in Congo this survey, but it was about 5 cm

higher than during survey II 1989. Pagellus bellottii was 5 cm smaller than in Congo.

On the inner shelf, grunts had the highest mean catch rates, mainly due to one big haul of

1 571 kg/hour of Bachydeuterus auritus. This species was the only representative of the family
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Haemulidae (= Pomadasyidae) during the whole survey. It was also caught with high catch rates
on three other stations on the outer shelf. The mean catch rate on the outer shelf was second
behind the sparids. During both surveys in 1989 the mean length for B. auritus found in Congo

was about 10-11 cm, while now in Gabon the mean length was 16 cm.

Croakers were only found once in a small amount on the inner shelf, and groupers and hakes were
not taken here at all. The main croaker species found on the outer shelf and on the slope was

Umbrina canariensis, of which two big hauls, one in each area, were taken.

The most common Serranidae taken during this survey was Anthias anthias. However, for
consistency with former reports only groupers are included in the swept area analysis shown in
Table 8. Only three single specimens were caught (Epinephelus aeneus, E. haifensis,
E. goreensis) on the outer shelf and the slope. The catch rate for groupers is therefore very low

compared with the catch rate during former surveys.

The mean catch rate of hakes was second behind the sparids. No separate data were available

from former surveys. The mean length was about 26 cm, which is the same as in Congo.

Table 9 presents the swept-area estimates of mean densities based on 41 random bottom trawl
hauls. Most pelagic species are not included in the calculations. Like in the Congo area B. auritus
had the highest density in the 0-50 m zone, followed by P. bellottii. The latter had the highest
density in this zone in 1989. The two same species also came first in the 50-200 m zone, followed
by U. canariensis and D. congoensis. In 1989 P. bellottii also dominated this zone. In the deeper
waters Chlorophthalmus atlanticus was the most important, followed by M. polli, Synagrops
microlepis and D. angolensis. In 1989 M. polli and Chlorophthalmus agassizi (probably a
misidentification) dominated the deepest zone. Among the shrimps, N. africanus and P. atlantica
had the highest densities, but as mentioned above, they only occurred in one station, each in the
deepest zone. P. longirostris was found in some more stations, but in low densities, the highest

catch rate was only 12 kg/hour.

The mean density of all demersal species was 11.6 tonnes/nm”. This is a little higher than what
was found in the Congo area. In survey II 1989 the mean density for Gabon was only
4.7 tonnes/nm?, but all demersal species of non commercial value may not have been included.
The mean density found in 1985 was at about the same level as what found during the present

investigation.
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Table 9. GABON. Swept-area estimates of demersal species in tonnes/nm’ by depth range.

SPECIES NAME SAMPLE DISTRIB. BY CATCH CLASSES % inci- Mean Mean densities by bottom depth strata t/nm?
Lower limits, Kg/om dence dens.
>0 10 30 100 300 1000 . t/nmz - 50m 50-200m 200-500m 500-800m
Brachydeuterus auritus 5 1 2 2 24 2.98 6.08 2.52 0.01
Pagellus bellottii 9 10 3 2 59 1.86 3.08 1.93
Chlorophthalmus atlanticus 2 5 1 20 0.93 4.76
Umbrina canariensis 2 1 1 10 0.75 1.40
Dentex congoensis 5 8 2 32 0.56 1.04
Dentex angolensis 5 5 3 32 0.54 0.69 0.88
Illex coindetii 21 1 1 56 0.41 0.02 0.70 0.15
Synagrops microlepis 4 1 2 17 0.39 0.33 1.08
Spicara alta 8 2 2 29 0.29 0.55
Merluccius polli 3 3 1 7 0.25 1.29
Zenopsis conchifer 8 2 1 27 0.24 0.35 0.26
Boops boops 18 1 1 44 0.23 0.42
Sepia officinalis hierredda 6 20 0.14 0.39 0.07
Sparus pagrus africanus 2 1 7 0.13 0.24
Dasyatis centroura 1 2 0.13 0.24
Anthias anthias 5 1 15 0.13 0.24
Nematocarcinus africanus 1 0.1 0.58
Aulopus cadenati 9 1 24 0.11 0.09 0.33
Antigonia capros 7 1 20 0.10 0.18
Sepia sp. 12 29 0.08 0.06 0.12 0.03
Parapenaeopsis atlantica 1 2 0.08 0.40
Priacanthus arenatus 13 1 34 0.07 0.04 0.12
Zeus faber 8 20 0.06 0.1
Raja miraletus 15- 37 0.06 0.08 0.08
Pseudupeneus prayensis 12 1 32 0.06 0.15 0.04
Lepidotrigta carolae 16 39 0.05 0.09
Saurida brasiliensis 16 39 0.05 0.09
Sepia bertheloti 2 1 7 0.05 0.08
Fistularia petimba 14 34 0.05 0.13 0.02
Parapenaeus longirostris ] 15 0.02 0.09
plesionika martia 4 10 0.01 0.04
HIPPOLYTIDAE 1 2 0.01
Other fish 0.67 0.52 0.52 1.44
Sum all species 11.59 10.55 12.27 11.36
Sum Hakes 0.25 1.28
Sum Groupers 0.02 0.03 0.01
Sum Grunts 2.98 6.08 2.52 0.01
Sum Croakers 0.75 0.01 1.4
Sum Seabreams 3.43 3.27 4.41 0.88
Sum Sharks 0.06 0.03 0.09 0.06
Sum Rays 0.21 0.09 0.35 0.01
Sum Squids 0.76 0.55 1.01 0.40
Sum
Sum commercial shrimps 0.22 1.12
Number of stations included in analysis, total and by depth strata 41 1" 22 8

At the bottom of Table 9 mean densities of main groups of commercial value are presented.
Seabreams had the highest density, followed by grunts. The same was found during survey II in

1989, but the densities were much lower then. Also croakers, hakes, sharks, squids and rays were



26

found in higher densities now, while groupers and snappers gave a higher value in 1989 (the latter
was not found in bottom trawl hauls in 1994). Like in the Congo area a few catches of shrimp
(N. africanus and P. atlantica) resulted in a relatively high mean density of shrimps compared to

1989. But like then the density of more important shrimp species was low.

In Table 10 the densities of

some important species ] . ] ]
o Table 10. GABON. Biomass estimates (tonnes) of important species/groups

and groups are multiplied by depth strata
by the area of the two 0-50m | 50-200m Total 1989-total
shallowest depth zones (0~ | ¢\ oo 13 700 12 700 26 400 17 000
50 and 50-200 m). Some Croakers 50 4050 4100 350

Groupers - 100 100 600
results from survey II 1989 Snappers ) . ] 800
are also given. Grunts’ - - - 600

Sum dem. val. 13750 16 850 30 600 19 350
The summed biomass of | All demersal 44 100 35 500 79 600 34 100
valuable groups wasmore | pioeve prunt 25 400 7300 32 700 2 900
than 50% h}gher than i Horse mackerel 4 300 4000 8 300

Hairtail 500 600 1 100

1989, mainly because of 2 Not including bigeye grunt.

larger biomass of sea-

breams. The total biomass

of all demersal species was more than the double of what was found in 1989, mainly due to higher

catch rates of B. auritus, as well as C. atlanticus, Illex coindetii and S. microlepis.



Annex I CONGO. Length distributions of main species
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Annex II GABON. Length distributions of main species
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Trachurus trecae

Decapterus rhonchus
Gabon Gabon
HMERH LERGTH = 17.64cm H= 745 MEAH LEKGTH = 33.)l0cm H= 158
NUMBER OF SUBSAMPLES : 12

NUMBER OF SUBSAMPLES : ¢

Selene dorsalis

Gabon

MEAN LENGTH = 17.27c¢m N= 133
RUMBER OF SUBSAMPLES : 5

Scomber japonicus

Gabon

MEAN LENGTH = 12.33cm N= 57
NUMBER OF SUBSAMPLES : 2
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Chloroscombrus chrysurus

Sphyraena guachancho
Gabon Gabon
MEAN LENGTH = 19.48cm N= 240 MEAN LENGTH = 28.15cm N= 30
NUMBER OF SUBSAMPLES : 4

NUMBER OF SUBSAMPLES : 4
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Merluccius polli

Gabon

MEAN LENGTH = 26.32cm N« 117

HUMBER OF SUBSAMFLES : 4

318 13 29 3% a0 13 49 45 3@ %% ep

Illex coindetii

Gabon

MEAN LENGTH « 18.05cm N- 53
NUMBER OF SUBSAMPLES : 1

318 13 2 2 38 35 40«3 3% s34

Parapapaeus longirostris
Gabon
MEAR LENGTH - 10.77ca N

= )46
HUMBER OF SUBSAMPLES : 1



Annex III Records of fishing stations

PROJECT STATION: 24
DATE: 20/ 8/94

GEAR TYPE: BT No:1l

POSITION:Lat s 458

start stop duration Long E 1136
TIME :13:49:00 14:19:00 30 (min) Purpose code: 3
LOG :3422.50 3424.10 1.60 Area code 1
FDEPTH: 95 92 GearCond.code:
BDEPTH: 95 92 Validity code: 1
Towing dir: 350* Wire out: 380 m Speed: 30 kn*10
Sorted: 173 Kg Total catch: 488 .12 CATCH/HOUR: 976 24
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight numbers
Trachurus trecae 318.14 622 32.59 47
Trichiurus lepturus 186.20 518 19.07
Pentheroscion mbizi 167.92 988 17.20
Dentex apgolensis 125.00 488 12.80 45
Brotula barbata 45.00 70 5.02 46
Umbrina capariensis 34.22 58 3.51
Cynoponticus ferox 20.60 12 2.11
Synagrops sicrolepis 18.33 8665 1.88
Epinephelus aeneus 15.10 1.55
Squatina squatina 10.74 6 1.10
Raja miraletus 5.90 12 0.60
2Zeus faber 5.10 12 0.52
Chelidonichthys gabonensis 4.70 34 0.48
Pterothrissus belloci 4.40 24 0.45
Cynoglossus sp. 2.90 6 .30
Branchiostequs semifasciatus 2.04 6 0.21
Pequsa lascaris 1.86 18 0.19
Pontimus accraensis 1.20 58 0.12
Sepia bertheloti 1.16 6 0.12
Uranoscopus albesca 1.16 12 6.12
Parapenaeus longirostris 0.58 30 0.06
Total 976.25 100.00

PROJECT STATION: 25

DATE: 20/ 8/94 GEAR TYPE: BT No:1 POSITION: Lat
start stop duration Long

TIME :16:14:00 16:44:00 30 (min} Purpose code: 3

LOG :3437.70 3439.20 1.50 Area code : 1

FDEPTH: 178 178 GearCond.code:

BDEPTH: 178 178 validity code: 1

Towing dir: 330* Wire out: 600 m Speed: 30 kn*1l0
Sorted: 65 Kg Total catch: 257.00 CATCH/HOUR:
SPECIES CATCH/HOUR A CF TOT. C
weight numbers

Pterothrissus belloci 92.00 528 17.90
Synagrops microlepis 84.00 4200 16.34
MYCTOPHIDAE 76.40 3184 14.86
Pentheroscion mbizi 63.60 416 12.37
Parapenacus longirostris 59.44 7822 11.56
Trichiurus lepturus 35.60 264 6.93
Zenopais conchifer 32.40 72 6.30
Dentex angolensis 22.48 72 4.37
Octopus sp. 15.60 16 1.04
Chlorophthalmus atlanticus 12.80 1056 2.49
Raja miraletus 6.32 8 1.23
Spicara alta 5.20 48 1.01
Uranogscopus albesca 3.12 24 0.61
Pontinpus accraensis 2.40 16 0.47
Illex coindetii 0.80 8 0.16
Peristedion cataphractum 0.80 8 0.16
Honolene microstoma 0.48 32 0.09
Macroparalepis macrogeneion 0 20 16 0.04
NOMEIDAE 0.08 8 0.02
Total $13.72 99.95

DATE: 20/ 8/94

start stop duration

TIHME :17:33:00 18:03:00 30 (=min}
LOG $3443.20 3445.00 1.80
FDEPTH: 304 304
BDEPTH: 304 304
Towing dir: 315* Wire out:
Sorted: 16 Kg Total catch:
SPECIES

Merluccius polli
Parapenaeus longirostris
Parapenaeus longirostris
Pontinus sp

Laemonema laureysi
Scorpaena angolensis
Coelorinchus coelorhincus
Pterothrissus belloci
Ariomma bondi

Trichiurus lepturus
Galeus polli

Synagropa microlepis
Squalus mitsukurii
Bembrops heterurus
Chaunax pictus

Total

GEAR TYPE: BT No:1l

s 503

E 1127
514.00

SAMP

49

48

PROJECT STATION: 26

POSITION:Lat
Long

Purpose code: 3

Area code o1

GearCond.code:

Validity code: 1

950 m sSpeed: 30 kn+*1l0
78.75 CATCH/HOUR:
CATCH/HOUR t OF TOT. ©
welght numbers

99 00 560 62.86
19 00 220 12.06
5.50 1670 3 49
S 20 80 3.30
3.80 20 2.41
3.2 °0 2.03
3.10 60 1.97
310 50 1 97
3j.o00 110 1.90
2.70 70 1.71
2.70 20 171
2.00 110 127
1.70 10 1.08
1.50 30 0.95
1.00 10 0.03

156 50 99 34

s 502

E 1124
157 .50

SAMP

50

51

PROJECT STATION: 27
DATE: 20/ 8/94 GEAR TYPE: BT No:6 POSITION:Lat s 503
start stop duration Long B 1122
TIME :20:22:00 20:52:00 30 (min) Purpose code: 3
LoG :4457.80 4459.20 1.40 Area code =1
FDEPTH: 476 490 GearCond.code: 1
BDEPTH: 476 480 validity code: 1
Towing dir: 330° Wire out:1400 = Speed: 29 kn®*10
Sorted: 34 Kg Total catch: 140.00 CATCH/HOUR: 280.00
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight numbers
Nematocarcinus africanus 122.40 14628 43.71
Merluccius polli 72.00 132 25.71
Deania profundorus 37.80 84 13.50
Laemonems laureysi 9.12 288 3.26
Aristeus varidens 8.04 1008 2.87
Gadella imberbis 7.68 312 2.74
Chaunax pictus 6.00 24 2.14
Diplophos sp. 5.16 360 1.84
Illex coindetii 4.80 12 1.71
HALOSAURIDAE 1.68 48 0.60
Kezumia aequalis 1.44 48 0.51
Hoplostethus cadepati 1.20 24 0.43
Dibranchus atlanticus 1.20 12 0.43
Plesiopenaecus edwardsianus 1.20 12 0.43
Total 279.72 99.88

DATE:21/ 8/94

GEAR TYPE: BT No:6

PROJECT STATION: 28
POSITION:Lat s 457

start stop duration long E 1119
TIME :06:43:00 07:13:00 30 (min) Purpose code: 3
LOG :4491.10 4492.70 1.60 Area code : 1
FDEPTH: 400 406 GearCond.code:
BDEPTH: 400 406 Validity code: 1
Towing dir: 330° Wire out:1200 m Speed: 30 kn*10
Sorted: 24 Kg Total catch: 360.60 CATCH/HOUR: 721.20
SPECIES CATCH/HOUR % OF TOT. C SaMp
weight numbers
Nematocarcinus africanus 498.00 98878 69.05
Deania profundorum 129.00 270 17.89
Scorpaena angolensis 24.00 480 3.33
HALOSAURIDAE 15.00 30 2.08
Bathygadus melanobranchus 11.10 30 1.54
Chaunax pictus 10.50 60 1.46
Gadella imberbis 9.00 150 1.25
Laemonema laureysi 8.10 60 1.12
Arigteus varidens 7.50 660 1.04
Stereomastis sp. 4.50 390 0.62
Diplophos sp. 4.50 420 0.62
‘Total 721.20 100.00

DATE: 21/ 8/94

GEAR TYPE: BT No:6

PROJECT STATION: 29
POSITION:Lat s 454

start stop duration Long E 1120

TIME :08:22:00 08:52:00 30 (min) Purpose code: 3

LOG :4498.30 4499.70 1.40 Area code ES S

FDEPTH: 246 252 Gearcond.code:

BDEPTH: 246 252 Validity code: 1

Towing dir: 330* Wire out: 800 m Speed: 31 kn*i0
Sorted: 286 Kg Total catch: 193.19 CATCH/HOUR: 386 .38
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight numbers

Pterothrissus belloci 172,00 814 44.52
Trichiurus lepturus 54.04 1134 13.99
MYCTOPHIDAE 53.20 14000 13.77
Parapenaeus longirostris 52.08 7042 13.48 s2
Merluccius polli 24.08 126 6.23
OPHIDIIDAE 6.58 294 1.70
Synagrops microlepis 5.18 294 1.34
Brotula barbata 5.04 14 1.30
Pentheroscion mbizi 3.36 14 0.87
Illex coindetii 2.80 14 0.72
Bembrope heterurus 2.52 70 0.65
Erythrocles monodi 2.00 2 0.52
Dibranchus atlanticus 1.40 28 0.36
Stereomastis sp. 1.40 112 0.36
Trachurus trecae a.70 14 0.18
Total 386.38 99.99

PROJECT STATION: 30

DATE:21/ 8/94 GEAR TYPE: BT No:l POSITION:Lat s 4139
start stop duration Long E 1126
TIME :14:05:00 14:35:00 30 (min) Purpose code: 3
LoG :3548.30 3550.00 1.70 Area code 1
FDEPTH: 69 72 GearcCond. code:
BDEPTH: 69 72 Validity code: 1
Towing dir: 310* Wire out: 300 m Speed: 30 kn*l0
Sorted: 144 Kg Total catch: 814.68 CATCH/HOUR: 1629. 36
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight numbers
Trichiurus lepturus 753.80 1884 46.26
Trachurus trecae 709 .00 1680 43.51 53
Synagrops microlepis 52.22 11400 3.20
Raja miraletus 51.52 100 3.16
Brotula barbata 15.68 34 0.96
Cynoponticus ferox 15.20 2 0.93
Panulirus regius 6,16 12 0.38
Dentex angolensis 5.16 12 0.32
Sardinella aurita 4 26 12 0.26 1
CRABS 336 12 0.21
Torpedo torpedo 3 24 12 0 20
Citharus linguatula 2 36 56 ¢ 14
Priacanthus arenatus 1.80 34 0.11
Sepia ap. 1.12 12 0 07
Sepia bertheloti 112 12 0 07
Pagellus bellottii 112 12 0 07
Uranoscopus albesca 112 12 0 07
Zeus faber 0 56 12 003
Total 1628 80 19 95



DATE: 21/ 8/94

start step duration

GEAR TYPE: BT No:l

PROJECT STATION: 31
POSITION:Lat S 443
tong £ 1119

TIME :15:56:00 16:22:00 26 (min) Purpose code: 3
LoG :3559.80 3561.00 1.20 Ares code i1
FDEPTH: 109 106 GearcCond.code:
BDEPTH: 109 106 validity code: 1
Towing dir: 350* Wire out: 400 m Specd: 30 kn*l0

Sarted: 134 Ky Total catch:

SPECIES

Trichiurus lepturus
Umbrina caoariensis
sypagrops sicrolepis
Psecudotolithus brachyguathus
Deptex angolcosis
Cynoponticus ferox
Argyrosomus hololepidotus
acropus vulgaris
Branchicstegqus semifasciatus
SCORPAENIDAE
SHRIMES

Galeorbious galeus
Pegthercscion mbizi
Brotula barbata

Raja miraletus

Sardinella aurita
cithagus linguatula
Poutious accraensis

Zeus faber

Torpede torpedo
Urangaecopus albesca

Liza ramads

ldisstion sap.

Illex coipdetii
Chelidonichthys qubonensis
Gadella imberbis

Total

DATE: 21/ 8/94

start stop duration

TIME :17:33:00 18:03:00 30 (min)
106 :3568.60 3571.00 1.40
FDEPTH: 183 200

BDEPTH: 198 200

Towing dir: 320* Wire out:

Sorted: 121 Kg Total catch:

ZPECIES

Umbrioa cesariensis
chierophthalmus atlanticus
Trichiurus lepturus
Shrimpa. saall, oon cogm.
MYCTOPHIDAE

Parapenaeun longizostris
Synagrops microlepis
Pterothrissus belloci
Sepia sp.

Cynoponticus ferox
Sarxdinella aurita
Brotula barbata

Tlléx coindatii
sardioella maderensis
Lestidiopus sp.

spicara alta

OPHIDIIDAE

citharus linguatula
Zenopsis conchifer
Pontiaus accracosis

Total

DATE:21/ B/94

atart stop  duratioo

TIME :19:15:00 19:46:00 31 (min)
LOG $3578.30 3580.90 2.10
FDEPTH: 20

BDEPTH: 760 510

GEAR TYPE: BT No:l

GEAR TYFE: PT No:l

143,11 CATCH/HOUR: 181.79
CTATCH/HOUR % OF TDT. C SaMe
weight nusbers
411.92 1025 52.02
80.63 138 10.11 55
60.92 23049 7.69
37.11 1az2 4.69 56
35.72 122 4.51 54
26.54 5 31.35
24.92 2 3.15
22.48 1 2.84
18.78 21 2.37
16.06 28 2.03
131.06 5935 1.65
11.91 1.50
11.28 60 1.42
3.65 21 0.46
2.26 5 0.29
2.22 5 0.28
2.22 67 0.24
2.15 16 0.27
1.98 12 0.25
1.55 5 9.20
1.38 PE} Q.17
1.1 134 0.14
a.83 12 .10
.60 51 g.08
0.55 5 0.07
0.55 5 9.07
791.78 99.99

PROJECT STATION: 132
POSITION: Lat 5 444
tong E 1113
Purpose ¢ode: 3
Area code 21
Gearcond. code:
validity code: 1
650 m speed: 29 kntlp

121.14 CATCH/HOUR: 242.28
CATCH/HOUR % OF TOT. C SAMP
weight numbers
48.00 86 19.81 57
44.64 9504 18.42
39.84 456 16.44
25.92 33120 10.70
2).60 12816 8.92
15.24 2440 6.29
12.40 768 5.12
8.96 56 3.70
4.24 432 1.75%
4.00 8 L.65
1.36 a 1.39
1.12 8 1.29
.40 24 .99
2.16 0.89
2.00 368 0.83
1.60 8 9.56
¢.80 16 0.33
0.80 16 Q.33
0.84% 8 0.33
0.490 a 8.17
342.28 190.01

PROJECT STATION: 33
POSITION:Lat s 445
tong £ 1107
Purpase code: 1
Area code i1
Gearcond. code: 2
validity code: 4

Towing dir: 90° Wire out: 110 m Speed: 42 kn*i0
Sorted: 51 Kg Total catch: 102.83 CATCH/BOUR: 19%.¢3
SPECIES CATCH/HOUR 1 OF TOT. ¢ SAMP
weight nusbers
Trichiurus lepturus 96.77 24187 48.62
MYCTOPHIDAE 92.90 44581 46.68
Trachurus trecae 5.85 12 2.94
Shrimpa. small. non cows. 3.2 2570 1.61
sepia sp. 2.27 8 0.4
Lestidiopus sp. J.15 12 ¢.08
1llex coindetii 0.12 4 006
Total 189,27 100.13

DATE: 22/ 8/94
sLart stop duratien
TIME :01:28:00 01:%3:00 10 (min)
LOG :3631.90 35633.80 1.90
FDEPTH: 0 Q2
BDEPTH: rx) 26
Toving dir: 140° Wire out:

Sorted: 62 Kg Total catch:

SPECIES

Sardinella maderensis
sardipella aurita
SHARKS
SPHYRNIDAE
Brachydeaterus suritus
Ilisha africana
Selene dorsalis
Sphyraens guachanche
sepia 5p

Pteroscion peli

Total

GEAR TYPE: PT No:2

PROJECT STATION: 34
POSITION:Lat s 425
long E 1127
Purpose code: 1
Area code )
Gearcond.code:
Validity code: 1
140 m Speed: 38 kn*l0

15%3.00 CTATCH/HOUR: 3165.00
CATCH/HOUR A\ OF TOT. C SAMP
weight numbers
15%0 00 19240 49.91 58
4%0.00 6880 15.38 59
400.00 20 12.55
300 .00 12 9.42
268.00 21440 8.41
5%3.20 920 1.67
44.80 720 1.41
25.60 240 0.80
10.00 280 0.31
4.€0 160 0.13
3185.60 99.99

DATE: 22/ 8/94

start stop  duration

GEAR TYPE: PT No:l

PROJECT STATHGM: 35
POSITION:Lat 5 426
Long & 1110

TIME :04:50:00 05:20:00 30 (min) Purpose code: 1
LOG :3658.40 3659.90 1.50 Ares code LY
FDEPTH: 30 30 Gearcond. code:
BDEPTH: 1] ez Validity code: 1
Towing Air: 15" Wire out: 100 m Speed: 34 kn*l0
Sorted: 51 Kg Total catch: 51.36 CATCH/HOUR : 102.72
SPECIES CATCH/HOUR 3 OF TOT. C SAHP
weight ouabers
Trichiurus lepturus 99.80 188 $6.18
Synagrops sp. 2.00 L] 2.02
Stromateus fiatola 1.24 2 1.21
Sepia sp. 0.40 2 0.39
Saurida brasilicosis 0.20 bY 0.1%
Total 162.72 99.99

DATE: 32/ 8/94

start stop duration

TIME :07:45:00 08:15:00 30 (min)
106 :3680.30 3681.80 1.50
FOEPTH: 315 325
BOEPTH: 315 325
Towing dir: 330° Wire cut:l
Sorted: 32 Kg Total catch:
SPECIES

Ectreposcbastes imus
Merluccius polli
Shrimps, small. noo coam.
Chlorophthaimus sp.
Zenopsis conchifer
Sybagrops microlepis
Illex coindetil
Trichinrus lepturue
HYCTOPHIDALZ

Parapenacus longirostris
Nematopalacmon hastatus
Lacmonema sp.

Trigla lyra

Hoplostethus cadenati
Gadella maraldi

Chaupax pictus

Toral

DATE: 23/ 8/94

etart stop duration

TIME :10:34:00 11:04:00 30 (ain)
LoG 13698.60 3700.00 1.50
FDEPTH: 177 170

BDEPTH: 177 170

2
Towing dir: 31% wWire out:

Sorted: 318 Kg Total cateh:

SPECIES

Synagrops microlepis
Pterothrissus belloci
¢hlorophthalmus stlanticus
Dentex angolensis
Trichiurus lepturus

Illex caindetii

Zenopsis conchitfer
Preudotolitius brachygnathus
Lophiedes kempi

Spicara alta

Pentheroocion mbyizi
Parapenacus longirostris
Zeus fober

Squatina sculeata
Ectreposcbastes imus
Bepbyops sp.

Citharus lioguatula
Saurida brasiliensis
Trachurus trecas

Total

DATE: 22/ 8/94

start stop duration

TIME :13:21:00 13:53:00 32 (min)
0G :3718.20 3719.70 1.50
FDEPTH: 82 81
BDEPTH: 82 81
Towing dir: 355 Wire out:
Sorted: 44 Kg Total catch:
SPECITES

Pagellus bellottii
Brotula barbata
Dentex angolensis
Qctopus ap.

Dentex canariensis
Trachurus trecas
Torpedo torpedo

Raja miraletus
friacanthus arcoatus
Zeus f[aber

Citharus linguatula
Uranoscopus Albesca
Zenopsis conchifer
Echeneis# baucrates
Todaropsis eblanae
Chelidonichthys gqabouncnsis
Selene dorsalis
Saurida brasiliensis
Scorpacna wormani
Bembrops ap.

BOQps boops
GOBIIDAE

Sepiella crnata
Parapenaeopsis atlantica
tophiodes kKempi
Sepia ap.

Illex coindetii

Total

GEAR TYPE: BT Ho:§

GEAR TYPE: BT No:6

GEAR TYPE: BT NMo:l

PROJECT STATIRS: J6
POBITION:Lat 3 432
Long 8 1057
Furpoae code: 3
Ares code 1
Gearcond. code:
valtdity code: 1
000 = Speed: 31 knvl0

280.68 CATCH/HOUR : 361.36
CATCH/HOUR %t OF TOT. € SAMP
weight nuBsbers
179.10 6120 31.9%0
156.00 1243 27.79 €0
67.68 39060 12.086
41.04 1026 7.31
21.96 36 3.91
18.00 594 3.2}
16.20 990 - 2.89
14.94 90 2.6§
12.24 4590 2.18
10.28 882 1.83
7.20 522 1.28
4.32 90 0.7
3.60 1B 0.64
3.60 54 0.64
2.70 72 0.4
2.52 36 0.45
S61.36 100.00

PROJECT STATION: 37
POLITION:Lat § 4324
Long E 1050

550 m  Speed: 30 kn*l0

140.05 CATCH/HOUR: 380.10
CATTH/HOUR A OF TOT. ¢ SAMP
weight nuiebers
89¢.00 6610 208.5%6
67 .50 410 24.10
30.00 5770 10.71
21.30 50 7.60 81
18.00 50 6.43
16.8¢0 390 6 00
14.50 490 5.18
5.80 10 2.07
5.20 10 1.86
4.90 40 1.75
3.90 30 1.39
3.40 1.21
3.pe 10 1.07
1.80 10 0.568
1.50 S0 0.54
1.20 20 0.43
0.60 40 0.21
Q.50 70 0.18
0.10 10 0.04
280 10 100,01

PROJECT STATION: 38
POSITION: Lat s 413
Long E 1104
Purpose code: 3
Area code 1
GearcCond . Code:
validity code: 1
350 m  Speed: 30 knwid

44 .44 CATCH/HOUR : B831.33
CATCH/RAQUR % OF TOT. C SAMP
weight nuabers
37.6% us 45,23 63
0.1 28 12.17 64
6.56 56 7.87 62
G.94 4 7.13
5.34 21 6.41 85
3.66 90 4.9
3 6 4.01
2.21 3 2.6%5
1.37 9 1.64
1.18 & 1.42
1.07 24 1.48
©.75 2 .90
Q.75 4 0.50
0.68 2 0.82
0.58 19 0.70
Q.45 L] 0.5%9
0.45 2 §.54
0.26 32 ¢.31
0.1% 2 0.18
0.13 2 0 16
Q.11 6 013
©.06 4 d.07
Q.06 2 9 07
Q.06 6 0. 07
Q.06 4 [
Q.98 2 Q Cc7
o 02 36 0.02

@
w
-
-



PROJECT STATION: 39
DATE:22/ 8/94 GEAR TYPE: BT No:1l POSITION:Lat s 412
start stop duration long E 1116
TIME :16:09:00 16:39:00 30 (=min) Purpose code: 3
LOG :3739.80 3741.20 1.40 Area code 1
FDEPTH: 22 20 GearCond.code:
BDEPTH: 22 20 validity code: 1
Towing dir: 340* Wire out: 140 m Speed: 30 kn*10
Sorted: 34 Kg Total catch: 205.44 CATCH/HOUR: 410.88
SPECIES CATCH/HOUR %\ OF TOT. C SAMP
weight numbers
Trichiurus lepturus 220.80 6828 53.74
I1lisha africana 48.40 1044 11.78
Selene dorsalis 39.60 1068 9.64
Brachydeuterus auritus 39.24 4176 9.55
Pseudotolithus brachygnathus 15.00 84 3.65
Pteroscion peli 10.92 204 2.66
Lagocephalus laevigatus 6.20 12 1.51
sphyraena guachascho 5.40 24 1.31
Galecides decadactylus 5.04 48 1.23
Trachurus trecae 4.92 144 1.20
Raja miraletus 4.44 24 1.08
Pentanemus quinquarius 3.96 96 0.96
Pagellus bellottii 2.88 24 0.70
Sepiella ornata 2.02 48 0.49
Chloroscombrus chrysurus 1.44 24 0.35
Shrimpe, small, pon cosa. 0.36 108 9.09
Dicologogloasa cuneata 0.12 12 0.03
Citharus linguatula 0.12 12 0.03
Total 410.86 100.00
PROJECT STATION: 40
DATE: 223/ 9/94 GEAR TYPE: BT No:1l POSITION:Lat s 405
start stop duration Long E 11190
TIME :17:32:00 18:03:00 31 (min) Purpose code: 3
LoG :3748.50 3749.90 1.40 Area code : 1
FDEPTH: 17 GearCond.code:
BDEPTH. 17 7 validity code: 1
Towing dir: 310* Wire out: 120 m Speed: 30 ko*10
Sorted: 28 Kg Total catch: 84.03 CATCH/HOUR: 162.64
SPECIES CATCH/HOUR %V OF TOT. C SAMP
weight numbers
Trichiurus lepturus 42.10 1661 25.89
Brachydeuterus auritus 26.42 794 16.24
Sepiella ornata 20.85 987 12.82
Pteroscion peli 18.58 488 11.42 69
Sardinella maderensis 14.81 302 9.11 66
Chloroscombrus chrysurus 13.35 343 8.21 68
Parapenaeus longirostris 5.57 761 3.42 67
Sepia officinalis hierredda 5.46 6 3.36
Ccynoglossus senegalensis 4.70 6 2.89
picologoglossa cuneata 2.90 87 1.78
Ilisha africana 1.92 29 1.18
Peseudotolithus typus 1.92 23 1.18
Trachurus trecae 1.57 52 0.97
Galeoides decadactylus 1.51 75 0.93
Pseudotolithus epipercus 0.58 6 0.36
Selene dorsalis 0.41 6 0.25
Total 162.65 100.01
PROJECT STATION: 41
DATE: 23/ 8/94 GEAR TYPE: BT No:6 POSITION:Lat s 412
start stop duration Long E 1036
TIME :06:35:00 07:05:00 30 (min) Purpose code: 3
oG :3811.70 3813.20 1.S0 Area code 12
FDEPTH: 205 205 GearCond.code:
BDEPTH: 205 205 Validity code: 1
Towing dir: 315° Wire out: 650 m Speed: 30 kn*10
Sorted: 28 Kg Total catch: 198.93 CATCH/HOUR: 397.86
SPECIES CATCH/HOUR A OF TOT. C SaMP
weight numbers
Chlorophthalmus atlanticus 156.80 7966 39.41
Trichiurus lepturus 72.00 224 18.10
Synagrops microlepis 57.20 2856 14.38
Dentex angolensis 47.60 126 11.96 70
Pterothrissus belloci 21.00 126 5.28
Parapenacus longirostris 12.88 2044 3.2¢ 71
Brotula barbata 7.14 b 1.79
Chelidonichthys gabonensis 5.32 56 1.34
Illex coindetii 3.78 140 0.95
Sepia sp. 2.80 476 0.70
Aulopus cadepati 2.10 14 0.53
Bewbrops heterurus 2.10 28 0.53
Zenopsis conchifer 2.10 28 0.53
Merluccius polli 1.40 14 0.35
Pontinus accraensis 1.12 14 0.28
CRABS 0.70 28 0.18
Symphurus sp. 0.14 14 0.04
Monolene microstoma 0.14 14 0.04
Total 396 .32 99.63
PROJECT STATION: 42
DATE: 23/ 8/94 GEAR TYPE: BT No:6 POSITION:Lat s 910
start stop duration Loog E 1045
TIME :09:10:00 09:40:00 30 (min) Purpose code: 3 -
oG :3829.00 3830.50 1.50 Area code 2
FDEPTH: 91 91 GearcCond.code:
BDEPTH: a 91 validity code: 1
Towing dir: 34%° Wire out: 300 m Speed: 31 kn*l0
Sorted: 165 Kg Total catch: 228.28 CATCH/HOUR: 456 56
SPECIES CATCH/HOUR 1 OF TOT C SAMP
weight nunbers
Trachurus trecae 211.18 864 46 .25 74
Dentex angolensis 117 .74 426 25.79 73
Trichiurus lepturus 50.98 128 11.17
Selene dorsalis 45.92 276 10.06 72
Branchiostegus semifasciatus 7 68 10 1.68
Illex coindetii 7 42 924 1 63
Scomber japonicus 3.68 10 0.81
Chelidonichthys gabonensis 3.04 36 0.67
Zenopsis conchifer 2.24 26 0.49
Citharus linguatula 1.54 12 0.34
Priacanthus arenatus 1.54 10 0.34
Saurida brasiliensis 1 00 202 0.22
Pagellus bellottii 0.80 10 0.18
Liocarcinus corrugatus 0 80 112 o 18
Sepia bertheloti 0.%2 ° 011
Boops boops 0.48 26 0.11
Microchirus frechkopi 0.00 2
Spicara alta o 00 2
Total 456 .56 100.03

DATE: 23/ 8/94
start stop duration

:11:17:00 11:47:00 30

3844.70 1.50

47

48 47
Towing dir: 330" Wire out:
Sorted: 60 Kg Total catch:

SPECIES

Brachydeuterus auritus
Sepia officinalis hierredda
Trachurus trecae
Pagellus bellottii

Raja miraletus
Priacanthus arenatus
Fistularia petimba
Alectis alexandrinus
Sphyraena guachancho
Illex coindetii
Cynoglossus canariensis
Boopas boops
Lagocephalus laevigatus
Torpedo torpedo

Saurida brasiliensis

Total

DATE: 23/ 8/94
start stop duration
TIME :12:25:00.12:55:00 30 (ain)
LOG :3846.40 3848.40 2.00
FDEPTH: 20 20
BDEPTH: 48 47
Towing dir: 130° Wire out:

Sorted: Rg Total catch:

SPECIES

Total

DATE:23/ 8/94
start stop duration
TIME :15:40:00 16:10:00 30 (min)
LoG :3873.70 3875.10 1.40
FDEPTH: 58 57
BDEPTH: 58 57
Towing dir: 316* Wire out:

Sorted: 75 Kg Total catch:

SPECIES

Trachurus trecae
Brachydeuterus auritus
Paaellus bellottii

Dentex angolensis
Priacanthus arenatus

Raja miraletus

Boops boops

Sphyraena guachancho
Pseudupeneus prayensis
Sardinells maderensis
Dentex capariensis
Epinephelus aeneus
Saurida brasiliensis
Chilomycterus gspinosus mauret.
Chelidonichthys gabonensis
Sardinella aurita
Arnoglossus imperialis
Grasesoplites gruveli
Lepidotrigla carolae
Engraulis encrasicolus

Total

DATE: 23/ 8/94
start stop duration
TIME :18:40:00 19:10:00 30 (wmn)
LoG :3897 .40 3898.90 1.50
FDEPTH: 274 280
BDEPTH: 274 280
Towing dir: 335 Wire out:

Sorted: 32 Kg Total catch:

SPECIES

Chlorophthalmis atlanticus
Dentex angolensis
Herxluccius polli
Malacocephalus occidentalis
Peristedion cataphractum
Trigla lyra

Synagrops microlepis
Brosmiculus imberbis *
Laemonema laureysi
Etmopterus pusillus
Zenion sp.

Pterothrissus belloci
Coelorinchus coelorhincus
Parapenaeus longirostris
Pontinus accraensis
Plesionika martia
Lepidotrigla cadmani
Cynoponticus ferox
Bathygadus melanobranchus
Scyliorhinus stellaris
Chascanopsetta lugubris
Monolene microstoma
OPHIDIIDAE

Brachydeuterus auritus
Epigonus pandionis
Cyttopsis roseus
MYCTOPHIDAE

Total

GEAR TYPE: BT No:6

{min)

GEAR TYPE: PT No:1l

GEAR TYPE: BT No:1

GEAR TYPE: BT No:6

PROJECT STATION: 43

POSITION: Lat s 405
Long E 1054
Purpoge code: 3
Area code 0 2
Gearcond. cod
validity code: 1
170 m  Speed: 31 kn*10
335.85 CATCH/HOUR: 671.70
CATCH/HOUR % OF TOT. C SAMP
weight nusbers
429.00 13816 63.87 77
84.16 188 12.53
83.60 3884 12.45 75
36.30 474 5.40 76
12.98 44 1.93
11.66 120 1.74
4.08 12 0.61
2.72 2 0.40
2.42 12 0.36
1.10 132 0.16
1.00 12 0.15
1.00 22 0.15
0.78 12 0.12
0.78 12 0.12
8.12 12 ¢.02
671.70 100.01

PROJECT STATION: 44
POSITION: Lat -1 400
Long E 1052
Purpoge code: 1
Area code 22
GearCond.code:
validity code: 9
80 m Speed: 40 kn*l0

CATCH/HOUR:

CATCH/HOUR
weight numbers

% OF TOT. C SAMP

PROJECT STATION: 45
POSITION:Lat s 355

Long E 1045
Purpose code: 3
Area code 2 2
GearcCond.code:
Validity code: 1
260 » Speed: 29 kn*10
679.07 CATCH/HOUR: 1358.14
CATCH/HOUR %+ OF TOT C SAMP
weight numbers
548.10 15318 40 .36 80
540.00 17226 39.76
84.42 1314 6.22 78
B80.82 504 5.95 79
37.80 342 2.78
19.08 54 1.40
13.86 468 1.02
11.70 36 .86
8.10 72 0.60
4.68 36 0.34
4.14 36 0.30
1.28 2 0.09
1.26 72 0.09
0.92 2 0.07
0.72 18 0.05
0.54 36 0.04
0.18 36 0.01
0.18 18 0.01
0.18 18 0.01
0.19 18 0.01
1358.14 99.97

PROJECT STATION: 46
POSITION:Lat s 404

long E 1027
Purpose code: 3
Area code t 2
GearCond.code:
validity code: 1
800 m Speed: 29 kn+*10
164.50 CATCH/HOUR: 329.00
CATCH/HOUR % OF TOT. C SAMP
weight numbers
163.50 3430 49.70
94.00 180 28.57 81
30.50 324 9.27 82
8.00 40 2.43
5.00 joo 1.52
3.50 60 1.06
3.50 40 1.06
3.00 40 0.91
3.00 70 0.91
2.60 10 0.79
2.60 160 0.79
2.00 10 0.61
1.50 40 0.46
1.00 100 0.30
1.00 40 0.30
0.90 90 0.27
0 80 10 0.24
0.50 10 0.15
0.40 30 0.12
0.30 10 0.09
0.20 10 0.06
0.10 10 0.03
0 10 10 0.03
0.10 10 0.03
0.10 10 0.03
0.10 10 0.03
0.02 20 0.01
328 32 99 77



DATE:23/ 8/94

start stop duration

TIME :23:00:00 23:30:00 30 (min)
106G ©3832.20 3933.70 1.50
FDEPTH: 15 15
BDEPTH: 64 68
Towing dir: 240° Wire out:
Sorted: 71 &g Total catch:
SPECIES

Trichiurus lepturus
Trachurus trecae
Sardinella maderensis
Sardipella aurita
Scomber japonicus
Sepia bertheloti
Saurida brasiliensis
Illex coindetii
Selene dorsalis

Total

DATE: 24/ 8/94

start stop duration
TIME :01:11:00 01:24:00 13 (min)
oG :3947.30 3948.00 0.70

FDEPTH: 12 13
BDEPTH: 56 57
Towing dir: 300 Wire out:

Sorted: 110 Kg Total catch:

SPECIES

Brachydeuterus auritus
rrachurus trecae
Scomber japonicus
Sepia bertheloti

Total

DATE: 24/ 8/94
start stop

GEAR TYP]
duration

TIME :03:12:00 03:42:00 30 (min)
106 :3962.90 3964.80 1.90
FDEPTH: 10
BDEPTH: 38 38
Towing dir: 330° Wire out:
Sorted: 21 Kg Total catch:
SPECIES

sardinella aurita
Sepia bertheloti
Sphyraena guachancho
Trachurus trecae
Illex coindetii
Brachydeuterus auritus
Engraulis encrasicolus
Saurida brasiliensis

Total

DATE:24/ 8/94
start stop duration
TIME :06:34:00 07:04:00 30 (ain)
LoG :3984.80 3986.30 1.50
FDEPTH: 34 37
BDEPTH: 34 37
Towing dir: 165 Wire out:

Sorted: 12 kg Total catch:

SPECIES

Ephippion guttifer
Pagellus bellottii
carcharhinus signatus
Illex coindetii
Fistularia petimba
Peristedion cataphractum
pPriacanthus arenatus
chlorophthalmus atlanticus
Balistes capriscus
Geryon maritae

Bumunida squamifera
Chelidonichthys lucerna
Liocarcinus corrugatus
Cruriraja parcomaculata

Tatal

DATE: 24/ 8/94

start stop duration
TIME :08:24:00 08:54:00 30 (nmin)
LoG $3996.40 3997 .90 1.50
FDEPTH: 30 31
BDEPTH: 30 31

Towing dir: 165 Wire out:

Sorted: SB Kg Total catch:

SPECIES

Brachydeuterus auritus
Trachuruz trecae
Chloroscosbrus chrysurus
Trichiurus lepturus
Sphyraena guachancho
Selene dorsalis
peristedion cataphractum
Pagellus bellottii
Pteroscion peli
Sardinella aurita
Synchiropus phaeton

Total

GEAR TYPE: PT No:2

GEAR TYPE: PT No:l

GEAR TYPE: BT No:6

GEAR TYPE: BT No:6

PROJECT STATION: 47
POSITION:Lat s 348
Long E 1035
Purpose code: 1
Area code 12
GearCond.code:
vValidity code: 1
110 m Speed: 35 kn*10

71.69 CATCH/HOUR: 143.38
CATCH/HOUR % OF TOT. C SAMP
weight nuzbers
50.50 70 35.22
44.70 316 31.18 83
25.80 162 20.78 85
11.90 56 8.30 84
4.22 20 2.94 86
0.64 14 0.45
0.60 122 0.42
0.52 140 0.36
0.50 4 0.35
143.38 100.00

PROJECT STATION: 48

POSITION:Lat s 383
Long E 1045

Purpose code: 1

Area code : 2

GearCond.code:

validity code: 1
80 m Speed: 34 ko*1i0

2118.50 CATCH/ROUR: 9777.69
CATCH/ROUR % OF TOT. C SAMP
weight numbers
7876.15 95866 80.55 87
1799.08 14215 18.40 88
96.92 268 0.99
5.54 -1 0.06
9777.69 100.00
PROJECT STATION: 49
E: PT No:l POSITION:Lat s 356

Long E 1052
Purpose code: 1
Area code 2
GearcCond. code:
Validity code: 1
70 m Speed: 38 kn*10

21.86 CATCH/HOUR: 43.72
CATCH/HOUR % OF TOT. C SAMP
weight numbers
34.80 3878 79.60 89
3.66 78 8.137
3.48 10 7.96 90
1.08 10 2.47
0.30 200 0.69
0.24 2 Q.55
0.08 8 0.18
.08 10 0.18
43.72 100.00

PROJECT STATION: 50
POSITION: Lat s 3039
long E 1042
Purpogse code: 1
Area code : 2
GearcCord.code:
validity code: 1
125 m speed: 31 kn*10

25.40 CATCH/HOUR: 50.80
CATCH/HOUR % OF TOT. C SAMP
weight numbers
13.56 4 26.69
10.24 112 20.16 a1
9.64 4 18.98
4.84 2336 9.51
3.00 8 5.91
2.80 120 5.51
1.40 8 2.76
1.20 28 2.36
1.20 4 2.36
1.08 4 2.13
0.80 a4 1.57
0.56 4 1.10
0.32 40 0.63
0.16 12 0.31
50 80 100.00

PROJECT STATION; S1

POSITION: Lat s 333
Long E 1040

Purpose code:

Area code 2

GearcCond. code:

vValidity code: 1
100 m Speed: 31 kn®*10

1060.38 CATCH/HOUR: 2120.76
CATCH/HOOR % OF TOT. C SAMP
weight numberc
1571.40 41428 74.10 93
248.40 2736 11.71 92
223 20 4464 10,52 94
38 .16 576 1.80
18.00 108 G.85
6 84 72 .32
6.48 360 0. 31
3.96 36 o 19
3 60 36 017
o 12 16 9 03 Q5
0.00 36
2120.76 100 00

DATE:24/ 8/94

start stop duration

TIME :11:00:00 11:30:00 30

LoG :4016.60 4018.00 1.40
FDEPTH: 7 3

BDEPTH: 75 73
Towing dir: 340* Wire out:
Sorted:

24 Rg Total catch:

SPECIES

Selens dorsalis
Dentex congoenzis
Pagellus bellottii
Boops boops

Mustelus mustelus
Zeus faber
Chelidonichthys gabonensia
lllex coindetii
Spicara alta
Trachurus trecae
Sepia bertheloti
Citharus linguatula
Saurida brasiliensis

Total

DATE: 24/ 8/94
start stop duration

TIME :13:34:00 14:04:00 30 (ain)

LoG :4035.80 4037.56 1.70

FOEPTH: 239 236

BDEPTH: 39 236

Towing dir: 310 Wire out:

Sorted: 126 Kg Total catch:

SPECIES

Chlorophthalmus atlanticus
Todaropais ap.

Synagrops microlepis
Dentex angclensis
Trichiurus lepturus

Iilex coindetii

Zenopsis conchifer

Raja straeleni

Parapenaeus longirostris
OPHICHTHIDAE
Chelidonichthys gabonensis
Epigonus pandionis
Antigonia capros
PORTUNIDAE

Pterothrissus belloci
Boops boops

Sepia sp.

Total

DATE: 24/ 8/94
start stop duration
TIME :15:47:00 16:17:00 30 (aim)
LOG :14053.00 4054.40 1.40
FDEPTH: 343 323
BOEPTH: 343 323
Towing dir: 330° Wire out:1

Sorted: 138 Kg Total catch:

SPECIES

Merluccius polli
Chlorophthalmus atlanticus
Trichiurus lepturus
Ectreposebastes imus
Zenopsis conchifer
Synagropa microlepis
Todaropsis eblanae
Parapenseus longirostris
Etmopterus polli

Sepia 8p.

Epigonus pandionis
Brosmiculus imberbis *
Trigla lyra

Plesionika martia
Bathygadus melanobranchus
Illex coindetii
Chascanopgetta lugubris
OPHICHTHIDAE

Cyttopeis roseus

Raja straeleni

Laemonema laureysi
GONOSTOMATIDAE
lLestidiops sp.
Coelorinchus coelorhincus
MYCTOPHIDAE

Bagganago albescens v
Peristedion cataphractum
Bumunida squamifera
Dibranchus atlanticus
Hymenocephalus sp
Trachurus trecae

Total

GEAR TYPE: BT No:6

(min)

GEAR TYPE: BT Mo:l

GEAR TYPE: BT No:l

PROJECT STATE®: 52
POSITION:Lat s 343
Long & 1026

Gearcond. code :
Validity code: 1
250 m  Speed: 28 kn2l0

87.89 CATCH/HOUR : 175.78
CATCH/ROUR % OP TOT. C SAMP
weight nuzbers
52.00 252 29.58 96
49.80 868 28.33 98
43.00 2176 24.46 97
17.00 854 9.67
5.62 2 3.20
2.80 8 1.59
1.48 €4 0.84
1.20 202 0.68
0.84 28 0.48
0.84 168 6.48
0.78 14 0.44
0.28 28 0.16
0.14 22 0.08
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PROJECT STATION: 53
POSITION:Lat 3 350

long ® 1013
Purpoge code: 3
Area code 2
GearCand.code:
validity code: 4
740 m  Speed: 30 kn*1l0

223.60 CATCH/HOUR: 447.20
CATCH/HOUR % OF TOT. C SAMP
weight nuzbers
345.60 9248 77.28
24.96 256 5.58
23.68 1200 5.30
20.50 52 4.58 99
11.84 64 2.65
6.56 304 1.47
4.16 16 0.93
1.92 16 0.43
1.60 176 6.36
1.60 16 ¢.36
1.60 16 Q.36
1.12 224 0.25
0.64 16 0.14
0.64 16 0.14
0.46 32 0.10
0.16 16 0.04
0.16 32 0.04
447.20 100.01

PROJECT STATION: 54
POSITION:Lat s 345
tong & 1007
Purpose code: 3
Area code 2
GearCond. code:
Validity code;: 1

080 m Speed: 28 kn*l0
164.20 CATCH/HOUR: 329.40
CATCH/ROUR % OF TOT. C SAMP

weight numbers

150.44 1232 45.81 100
93.00 1776 28.32
20.40 144 6.21
13.00 374 3.96
11.72 16 3.7
11.46 322 3.49
4.58 42 1.39
4.08 408 1.24
2.54 16 0.77
2.20 102 0.67
2.12 92 0.65
1.78 50 0.54
1.70 16 0.52
1.36 220 0.41
1.36 B 0.41
1.26 24 0.38
1.26 8 0.38
0.84 8 0.26
0.76 16 0.23
0.50 8 0.15
0.50 8 ¢.15
0.42 8 ¢.13
0.24 16 0.07
0.16 8 0.05
0.16 126 0.05
9.16 8 9.05
¢.08 8 ¢.02
0.08 8 0.02
0.08 24 0.02
0.08 16 0.02
0.08 16 0.02
3128.40 99.96



DATE: 24/ 8/94

GEAR TYPE: BT No:l

PROJECT STATION: 55
POSITION:Lat s 343

start stop duration Long E 1007

TIME :17:09:00 17:39:00 30 (min) Purpose code: 3

oG :4059.00 4060.50 1.50 Area code 2

FDEPTH: 152 149 GearcCond. code:

BDEPTH: 152 149 Validity code: 1

Towing dir: 300° Wire out: 520 m Speed: 30 kne*l10
Sorted: 56 Kg Total catch: 392.28 CATCH/HOUR: 784.56
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight nuzbers

uUmbrina canariensis 243.60 702 31.05 101
Synagrops microlepis 214.90 10556 27.39
spicara alta 131.60 574 16.77 102
Dentex congoensig 108.50 1442 13.83 103
Antigonia capros 19.88 840 2.53
feus fabher 16.38 70 2.09
Trichiurus lepturus 11.62 42 1.48
Aulopus cadenati 9.24 154 1.18
Dentex angolensis 8,12 28 1.03
Zenopsis conchifer 7.56 70 0.96
Pseudotolithus senegalensis 4.62 28 0.59
Pterothrissus belloci 2.80 14 0.36
Illex coindetii 2.52 B84 0.32
Chelidonichthys gabonensis 1.68 28 0.21
Arnoglossus &p. 1.12 42 0.14
Lepidotrigla carolae 0.14 28 0.02
Chascanopsetta lugubris 0.14 14 0.02
Peristedion cataphractum 0.14 14 0.02
Total 784.56 99.99

DATE: 24/ 8/94
start stop duration
$21:28:00 21:48:00 20 (ain)

LoG :4095.20 4096.50 1.30

FDEPTH 15 15

BDEPTH: 47 48
Towing dir: 190°

TIME

Wire out:

Sorted: 29 Rg Total catch:

SPECIES

Brachydeuterus auritusg
Trachurus trecae
Sardinella maderensis
Trichiurus lepturus
Sphyraena guachancho
Scomber japonicus

Total

DATE: 24/ 8/94

start stop duration

TIME :23:36:00 23:56:00 20 (min)
LoG 110 .00 4111.00 1.20
FDEPTH [} 0
BDEPTH: 2 32
Towing dir: 190° Wire out:
Sorted: 64 Kg Total catch:
SPECIES

Chloroscombrus chrysurus
Sardineila maderensis
Brachydeuterus auritus
Sardinella aurita
Trachurus trecae

Selene dorsalis
Sphyraena guachancho

GEAR TYPE: PT No:l

PROJECT STATION: 56
POSITION:Lat s 337

tong E 1031
Purpose code: 1
Area code 22
GearCond. code:
Validity code: 1
105 » Speed: 38 kn+l0
239.44 CATCH/HOUR: 718.32
CATCH/ROUR % OF TOT. € SAMP
weight numbers
562.80 7851 78.35 106
88.80 816 12.36 105
35.52 264 4.94 104
15.36 24 2.14
8.16 24 1.14
7.68 48 1.07
718.32 100.00

GEAR TYPE: PT No:2

PROJECT STATION: 57
POSITION:Lat s 326

Long E 1032
Purpose code: 1
Area code : 2
GearcCond.code:
validity code: 1
105 m Speed: 39 kn*i0
4198.30 CATCH/ROUR: 12594.90
CATCH/HOUR % OF TOT. C SAMP
weight nuzmbers
7680.90 299649 60.98
3102.00 77607 24.63 107
748.20 24938 5.94
493.20 10419 1.82 108
329.10 6384 2.61 109
167.70 3383 1.33 110
73.80 600 Q.59 111
2594.90 100 .00

Total 1

DATE: 25/ 8/%4

start stop duration

TIME :01:32:00 02:02:00 30 (min)
LoG ;4121.20  4123.10 1.%0
FDEPTH 0 0
BOEPTH: pl 21
Towing dir: 149" Wire out:
Sorted: 59 kg Total catch:
SPECIES

Chloroscombrus chrysurus
Brachydeuterus auritus
Trachurus trecae
Sphyraena guachancho
Sepia sp.

Scogberomorus tritor
Galeoides decadactylus
Sardinella maderensis
Pomadasys rogeri

Selene dorsalis
Sardinella aurita

Ilisha africana
Eucinostomus melanopterus
Trichiurue lepturus
Parapenaeus longirostris

Total

GEAR TYPE: PT No:2

PROJECT STATION: 58
POSITION:Lat s 323

long E 1032
Purpose code: 1
Area code 2
Gearcond.code:
validity code: 1
120 m sSpeed: 3B kn*l¢Q
809.40 CATCH/HOUR 1618 .80
CATCH/HOUR v OF TOT. C SAMP
weight numbers
803 20 24112 49.62 112
494.20 18090 30.53
133.60 2160 8.25 11s
47.20 486 2.92 113
43.20 54 2.67
21.80 28 1.35
16.00 486 0.99 1
15.40 298 0.95 115
14 40 28 0.89
14 40 324 0.89 114
6.00 B2 0 37 118
4.00 108 0 25 119
3.00 54 0 19
2.20 28 0. 14
0 20 28 0 01
1618.80 100 02

PROJECT STATION: 59

DATE: 25/ 8/94
start

GEAR TYPE: BT Ho:6
duration

POSITION:
stop

Lat
Long

1 OF TOT. C

o
3
-~
-

OO O N b D
I
-

TIME :06:27:00 06:57:00 30 (=min) Purpose code 3

LoG :4151.80 4153.30 1.50 Area code 2

FDEPTH: 63 GearCond. code:

BDEPTH: 63 63 Validity code: 1

Towing dir: 330° Wire out: 210 m Speed: 27 kn®*10
Sorted: 30 Kg Total catch: 59.76 CATCH/HOUR:
SPECIES CATCH/HOUR
weight nuzbers

Pagellus bellottii 72.20 2208
Sepia officinalis hierredda 11.32 44
Trachurus trecae 9.40 108
Boops boops 5.20 100
Fistularia petimba 4.68 4
Saurida brasiliensis 4.64 104
Trichiurus lepturus 3.60 4
Priacanthus arenatus 3.00 24
Scomber japonicus 1.40 174
Torpedo torpedo 1.20 4
Illex coindetii 1.00 es
Sardinella aurita 0.68 4
Trachurus trecae, juvenile 0.52 140
Brachydeuterus auritus 0.36 4
Chelidonichthys gabonensis 0.32 16
Total 119.52

™
13
o
13
-3

E 326

E 1013
119.52

SAMP

121

120

PROJECT STATIOR: 60

DATE: 25/ 8/94 GEAR TYPE: BT No:6 POSITION:Lat
start stop  duration Long

TIME :08:32:00 09:02:00 30 (min) Purpose code: 3

06 :4164.50 4165.90 1.40 Area code 1 2

FDEPTH: 98 98 GearCond.code:

BDEPTH: 98 98 Validity code: 1

Towing dir: 330° Wire out: 330 m Speed: 29 kn*10
Sorted: 30 Kg Total catch: 90.10 CATCH/HOUR:
SPECIES CATCH/ROUR % OF TOT. C
weight nuzbers

Dentex congoensis 64.20 1596 35.63
Selene dorsalis 30.06 96 16.68
Pagellus bellottii 22.80 276 12.65
Trichiurus lepturus 18.00 36 9.99
Mustelus mustelus 10.00 2 5.55
Sparus pagrus africanus 9.28 6 5.15
Sepila officinalis hierredda 8.40 12 4.66
Raja miraletus 3.54 6 1.96
Illex coindetii 3.24 360 1.80
Chelidonichthys gabonensis 2.94 36 1.63
Boops boops 2.40 168 1.33
Torpedo torpedo 1.26 6 0.70
Citharus linguatula 0.78 18 0.43
Zeus faber 06.72 6 0.40
Trachurus trecae 6.72 60 .40
Saurida braciliensis 0.66 144 0.37
Lepidotrigla carolae 0.60 48 0.33
Dentex angolensis 0.30 12 0.17
Scomber japonicus 0.30 24 0.17

Total

—
©
-3
W
o
-

s 337
g 1007

180.20

SAMP

123
124
122

PROJECT STATION: 61

DATE: 25/ 8/94 GEAR TYPE: BT No:6 POSITICN: Lat
start stop  duration Long

TIME :11:17:00 11:47:00 30 (min)} Purpose code: 3

LOG :4182.00 4183.50 1.50 Area code 2

FDEPTH: 176 173 GearCond.code:

BDEPTH: 176 173 validity code: 1

Towing dir: 320 Wire out: 570 m Speed: 32 kn+*1l0
Sorted: 38 Kg Total catch: 135.37 CATCH/HOUR:
SPECIES CATCH/HOUR t OF TOT. C
weight numbers

Spicara alta 93 .44 1128 34.51
Zenopsis conchifer 56.70 274 20.94
Dentex congoensic 39.56 498 14.61
Dentex angolensis 20.66 78 7.63
Antigonia capros 17.44 532 6.44
Illex coindetii 15.34 560 5.67
Zeus faber 10.50 22 3.88
Aulopus cadenati 6.02 56 2.22
Pterothrisgus belloci 3.08 22 1.14
Raja miraletus 2.32 8 0.86
Ophisurus serpens 2.04 8 0.75%
Chelidonichthys gabonensis 1.68 22 0.62
Todaropais eblanae 1.62 28 0.60
Lepidotrigla carolae a.14 8 0.05
Mopolene wmicrostoma 0.08 8 0.03
Citharus linguatula 0.08 8 6.03
Microchirus boscanion 0.08 8 0.03
Peristedion cataphractum 0.08 8 6.03
Saurida brasiliensis ¢.08 14 6.03
Schedophilus pemarco 0.02 8 6.01
Total 270.96 100.08

S 334
E 958

270.74

SAMP
12s

127
126

PROJECT STATION: 62

DATE: 25/ 8/94 GEAR TYPE: BT No:6 POSITION: Lat s 328
start stop duration Long E 953
TIME :13:08:00 13:38:00 30 (min) Purpose code: 3
LOG :4193.00 4194.50 1 50 Area code 02
FDEPTH: 115 118 GearCond.code:
BDEPTH: 115 118 Validity code; 1
Towing dir: 138° Wire out: 430 m Speed: 30 kn*i0
Sorted: 114 Kg Total catch: 448.38 CATCH/HOUR: B96.76
SPECIES CATCH/HOUR 1 OF TOT. C SAMP
weight nuebers
Umbripa canariensis 674.40 1488 75.20 130
Sparus pagrus africanus 135.72 192 15.13 128
Anthias anthias 27 38 3132 05 129
Boops boops 19.20 936 14
Dentex congoengis 14.76 228 65
Zeus faber 11.76 12 31
Raja straeleni 8 40 12 94

Zenopsis conchifer 1
Trachurus trecae 1
Ariomma bondi 1
synchiropus phaeton 0 36 12
Saurida brasiliensis L]
Scomber japonicus o

Total
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DATE: 25/ 8/34

start stop
TIME :15:58:00 16:20:00 Jo
oG :4312.00 4213.40 1.40
FOEPTH: 60
BDEPTH: 60

56
Towing dir: 343" Wire out:

sorted: 18 Kg

SPECIES

Sepia sp.

Pagellus bellottij

Raja miraletus
alloteuthis africans
Chelidenichthys gabopenszis
Syaciun micrurum

Umbrina caneriensis
Fistularia petimba
Scomber japonicus

Dentex barnardi
Lepidotrig!a carolae
Chilomycterus spiooGus wauret
Illex coiodetii

Dentex gibbosus

Citharus linguatula
Todaropsis eblanac
Trachurus treccae
Honolepe merteasi
Synchiropus phacton
chelidonicbthys lucerna
Saurida bresiliensia
Anthiss anthias

Boops boops

Antepnarius *biocellatus”

Total

DATE: 25/ 8/94
start stop
TIME :17:45:00 18:15:00 30
70 :4223.40 4224.90 1.50
FDEPTH: 48 43
BOEPTH: 48
Towing

Sorted: 42 Kg

SPECIES

Pagellus bellottil
Sepia &p.

Fistularia petimba
Brachydcuterus auritus
Rajn miraletus
Dactylopterus volitans
Chelidonichthys lucerns
Decapterus rhonchus
Syacium micrurum

Zeus faber

Terpedo torpede
Dicoloyaglossa haxophthalma
Trachinocephalus myops
Chelidonichthys gabonensis
Priscanthus areoatus
Uraposoopus polili
Trachinus arsacus
Paeudupencus prayensis
Grammoplites gruveli
Alloteuthis africanss
Scugber japonicus
citharus linguatuls
lapidotrigla carolae
Synchiropus phaetoop
Todatopsis eblanae
Illex coindetii

Total

DATE: 26/ 8/94

start  stop
TINE :06:37:00 97:07:00 30
LOG  :4300.00 4301.50 1 50
FDEPTH: 255 261
BOEPTH: 255 261

Towing dir: 315 Wire out:

Sorted: 23 Kg

SPECIES

Chlorophthalmus atlanticus
Synagrops microlepis
Dentex sngolensic
Merluccius palli

Zemmpsis conchifer
TodaIopsis cRianac
Trichiurus lepturus
Peristedion cataphractum
Ophisurus serpens

Illex coindetii

Eumunids squamifera
prerothrissus belloci
Plesionika martia
Bemhiops heterurus
Epigouus pandioniz

Sepia sp.

Coelarinchus coclorhincus
Zenion hololepis
Parapetacus longirostris

Total

GEAR TYPE: BT No:6
duration
{min)

Total catch:

GEAR TYPE: BT No:b
duration

Total ecatch:

GEAR TYPE: BT No:6
duration

Total catch:

PROJECT STATION: 613
POSITION: Lat s il9
long E 1006
Purpose code: 13
Ares code i 2
GearCond . cod
validity code: 1
240 m  Speed: 28 kn*lo

18.35 CATCH/HOTR : 36.70
CATCH/HOUR % OF T0T. C SAHP
weight nuzbers
18.50 16 50,41
2.66 42 7.25 131
2.40 10 6.5¢
1.80 4.90
1.62 38 4.41
1.54 16 4.20
1.50 2 4.09
1.46 13 3.98
1.42 212 3.87
0.74 2 2.02
0.54 22 1.47
.40 2 1.09
9.40 16 1.09
0,26 2 6.71
0.26 8 0.71
0.24 10 0.65
0.320 20 0.54
0.18 22 0.49
0.16 ] 0.44
0.14 2 0.38
0.10 18 0.27
0.10 6 0,37
0.06 2 0.16
8.02 2 0.05
36.70 99.99

PROJELT STATION: 64
POSITION:Lat s 316
long B 1008
Purpose code: 3
Area codde 2 2
GearCond . code:
Valigdity code:

43 1
dir: 350 Wire out: 200 m Speed: 30 kno*10

42.59 CATCH/HOUR: 85.18
CATCH/HOUR % OF TOT. C SAHP
weight nusbers
40.60 458 47.66 132
18.40 30 21.60
6.50 16 8.10
4.42 32 5.19 132
3.00 46 3.52
2.96 10 3.47
1.98 22 2.32
1.08 2 1.27
0.98 16 P )
0.92 2 1.08
0.88 2 1.03
.58 a .68
0.44 4 0.52
0.38 6 8.45%
0.36 2 0.42
0.28 4 0.13
0.26 4 ¢.31
8.26 4 8.31
0.16 & 0.19
0.12 30 0. 14
0.00 16 ¢.0%
0.04 4 ¢.05
0.04 2 0.0%
0.02 2 0.02
6,02 2 0.02
0.02 2 ¢.02
85,18 99.3%9

PROJECT STATION: 65
POSITION: Lat s 315
iong E 938
Purpose code: 3
Area code 2
GeazCond. code:
Validity code: 1
820 m speed: 31 kn*l0

329 R4 CATCH/HOUR: 659.58

CATCH/HOUR 1 OF TOT. ¢ SAMP
weight numbers
251,40 7168 38.41
151.20 11340 22.92

51.90 150 7.85 134

43.4¢0 448 6.58

43.40 56 6.58

23.80 476 3.6l

19.60 84 2.87

16.80 los .55

12.60 28 1.91

11.20 672 1.70

8.40 840 1.27

8.40 28 127

6.16 1344 0.93

108 56 Q.47

2.52 140 0.38

1.96 168 0.30

1.40 152 Q.25

0.29 8 0.04

.28 56 .04
659.68 99 .99

DATE:26/ 8/94
atart atop

306.30 43¢7.70 1.
138 135
136 135

sorted: 71 Rg

SPECIES

Dentex congoensis
Zenopeis conchifer
Boops boops

Spicara alta

DenteX angolensig
Zeus faber
Antigoniz capros
Todaropsis eblanac
Aulopus cadenati
1llex coindetii
Arjocema bondf
lLepidotrigla carvlae
Peristedion cataphractum
Arpoglossua capensis

Total

DATE: 26/ 8,94
start atop

LoG :4333.10 4324.60

GEAR TYPE: BT MNo:)
duration
TINE :08:22:00 08:52:00 30 (min)

: 40

Total catch:

GEAR TYPE: DT No:6
duration
TIME :10:46:00 11:16:00 30 (mim)

1.50

PROJECT STATEOR: 66
POSITION: Lat s 313
Long E 938
Purpose code: 3
Area code : 2
GearCond . code
validity code:

1
Towing dir: 330¢ Wire out: 450 m Specd: 30 kn°10

331.67 CATCH/HOUR: 643.34
CN R % OF TOT. € SaMR
weight numbers
216.44 368 33.64 139
136.34 126 21.19 135
131.84 2978 20.49 138
72.9¢ 872 11.33 136
52.64 342 .18 137
13.76 36 2.14
5.58 242 2.87
3.78 108 0.59
3.68 94 0.57
2.78 152 0.43
1.63 26 0.25
1.26 54 ©.20
0.54 18 0.08
0.18 8 0.03
§43.34 93.99

PROJECT STATION: 67
POSITION: Lat s 306
long 2 949
Purpose code: 3
Arca code 2

FDEFTH: 13 69 Gearcond . code
BOEPTH: 73 69 Validity code: 1
Towing dir: JQ* Wire cut: 240 B Speed: 29 kn*10
Sorted: 66 Eg Total catch: 520.76 CATCH/HOUR :
SPECIES CATCH/HOUR
weight npusbers

Brachydeuterus auritus 953.40 11430 51.33
Pagellus bellottij 714 .84 18320 Je.48
Trachurus trecac 71.68 1372 3.86
Sepia bertheloti $8.24 1792 3,14
Trichiurus lepturus 19.60 i 1.06
Pseudupencus prayensis 12.32 196 0.68
Sardinella aurita 5.33 56 c.2%
Boopa boups 5.04 a8 .27
Alloteuthis africana 4.20 868 0.23
Scomber japonicus 4.20 533 0.23
Chelidonichthys gabonensis l.08 56 0.17
lLeprdotrigla carolae 2.80 140 .15
Saurida brasiliensis 2.80 22¢ 0.15
Total 185%7.52 100.02

1857.52

S OF TOT. €  SAMP

141
142
140

PROJECT STATION: 68

DATE: 26/ 8/94 GEAR TYPE: BT Bo:6 POSITION:
start stop duration
TIME :14:04:00 14:15:00 11 (=min) Purpose code:
oG :4348.80 4349.30 0.50 Area code s 2
7

Lat
Long

FDEPTH: Gearcond. code:
BDEPTH: 27 27 validity code: 1
Towing dir: 150 Wire out: 120 m Speed: 29 kn+l0
Sorted: 64 Kg Total catch: 164.04 CATCH/HOUR:
SPECIES CATCH/HOUR
weight anmbers

tecapterus rhonchax 416.62 1244 46.56
Pagellus bellottii 166 .16 1683 40.92
Sparus cacruleostictus 35.62 71 3.98
Dentex canarieusis 25.91 33 2.90
Alloteuthis africana 19.08 2.13
Flatularia petimba 9.00 27 1.01
Raja miraletus 8.45 15 0.94
Sphyraena guachancho 4.09 16 Q.46
Peeudupensus prayensis 1.44 16 0.38
Balistes capriscus 3.0 18 0.37
Chelidooichthys lucerna 1.64 16 ¢.18
Decapterus punctatus 1.47 16 Q.16
Total 894.76 99.99

s 301
e 1005
a4 .76

% OF TOT. C SAMP
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PROJECT STATION: 69

GEAR TYFE: BT Mo:6
duratiof

DATE: 26/ 6/94 POSITION:

start  stop

Lat
Long

TIME :16:43:00 17:13:00 30 (min) Pfurpese code: 13

LoG 370.20 4371.70 1.50 Area code : 2

FDEFTH 26 24 GearCond . code:

BDEPTH: 4 validity code: &

Towing dir: 340* Wire out: 120 m Speed: 30 kn*1i0
Sorted: 76 Kg Total catch: 183.20 CATCH/HOUR:
SPECIES CATCH/HOUR % OF TOT.
weight numbers

Pagellue bellottii 245 89 ileq 67.09
Chloroscoabrus chrysurus 60.02 598 16.38
Decapterus chonchus 24.14 92 59
Alectis alexandrinus 15.40 44 20
Fistularia petimba 10.58 12 8y

Alloteuthis africana 3
Pseudupencus prayensis 1
Lagoccphalus laevigatus 1
Chelidonichthys lucerna 1
Sphyroene aphyraena o 4
Trachurus trecac. juvenile 0.68 2318
Sardinella aurita ]
Raja miraletus 1]
Illex coindetii 0
Scoaber japonicus o

PR

Total 366 40
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DATE: 27/ 8/94
Etart stap duraticn
TIME :05:17:00 ¢7:67:00 30
oG (4430.80 4432.20 1.4¢
FDEPTH: Jag 325
BDEPTH: 328 325

Towing dir: 338° Wire out:

sorted: 2% Ko

SPECIES

Chlorophthalmus atlanticus
41SCELLANDOUS

Ijimmia loppei

Synagrops microlepia
Merluccius polll

fllex ceindetii

Gadella imberbis

Zeniot hololepis

Trigla lyra
Ectzcpostbagtes isus
Coclerinchus coelorhincus
Parapenacus longirostris
sepia elcyans
peristedion cataphractum
GOHOSTOHATIDAE

Total

DATE: 27/ 8/94

start stop duration

CEAR TYPE: BT No:6

{ain)

Total cateh:

GEAR TYPE: BT No:b

PROJECT STATION: 70

POSITION:Lat s 00
Long E 932

Purpcse code: 3
Area code t 2
GearCond. cods;
validity code: 1
1060 m Speed: 29 kn*lC

126.32 CATCH/HOUR: 232.44
CATCH/HOOR 1 0F TOT. C© SAMP
weight AvEberE
137 .20 2056 54.31
43.20 8016 17.10
18,99 2 7.48
15.36 280 £.08
13.04 85 S.16
7 ¢8 192 3.04
4. 64 128 1.84
3.7% 16 1.493
3. 68 40 1.46
.60 56 0.63
1.20 16 0.47
9.96 72 0.38
.64 24 8.25
3.40 16 0.16
0.40 820 0.16
252 66 190.49]1

PROJECT STATION: 71
POSITION:lat 5 258
long E 927

TIME :08:20:00 08:50:00 30 (mia) Purposc code: 3

LOG t4440.10 4441.60 1,50 Arca code 2

FDEPTH: i78 170 Gearcond. code:

BREFTH: i7e 17¢ Validity code: 1

Towing dir: 315 Wire out:1000 m Speed: 30 kn*io
sorted: 58 Kg Total catch: 123.11 CATCH/HOUR: 246.22
SPECIES CATCH/HUUR Y OF TOT. C SAMP
weight Rusbers

Dente€x angolensis 7>.00 268 30.46 151
Illex coimdetii 72.80 212 29.57 152
Spicara alta 45.50 18.52
Spincphelus haifensis 19.66 2 7 98
Trichiurus lepturus B8.88 20 3.61
Dent#X Songoensis 7.76 84 3.15 159
Pterothrissus belloct 7.24 56 2.94
Umbrina ceavaricnsis 4.32 12 1.75
Citharus liaquatula Q.96 16 0.39
chelidonichthys gabooensis 0.92 12 0.37
Aulopus cadeoati 0.80 4 0.22
Anthias anthiss 0.72 € Q.29
Antigonia capros 0 72 16 0,29
todarepsis eblanac 0.%2 4 0.21
Peristedion cataphractum 9.32 0.13
Total 246 .22 99.98

DATE:27/ 8/94

sLart sLop duraticon

TIHME :10:30:00 11:00:80 M (ain)
LOG :4455.30 4456.80 1.30
FDEPTH: 20 a7

BDEPTH!

LY] 7
Towing dir: 330* Wire out:

Sorted: 25 &g

SPECIES

Dasyatis centroura
Brachydeutesus auritus
Denttl CODgoEnsis
Pagellus bellottii
saurida drasiliensis
Lepidotrigla carclac
Erythrocles mooodi
friacanthus arepacus
Chelidonichthys gabunensis
chelidonichthys gabonensis
Ariomma bondi

ops boops

sphoerotdes pachgaster
citharus lioguatula

Sepia sp.

Todaropsis eblavae
Sardipella aurita

Chel idonichthys lucerna
Spicara alta

Total

DATE: 27/ B/94

start stop duraticn

TIME :12:32:00 13:02:00 3¢ (min)
140

LOG 14469 .10 4470.5C
FDEPTH: 4% 4%
HDEFTH: 14 45
Towing dir: 335" Wife out:
Sorted: 65 Ka Total catch
SPERTES

ragellus beliottii
sepia officinalis hierredds
Fistularia peti
scyllarides herklotsii
Trachinocephalus myops
Trachinue armatus
Mustelus mustelus
Priacanthus arenatus
Dactylopterus volitams
Chelidonichthys lucerna
Dibranchus atlanticus

Total

GEAR TYPE: BT Ro:$

Total cateh:

GEAR TYPE: BT No:é

PROJECT STATION: 72
POSITION: Lat 5 254
iong E 932
Purposc Code: 3
Area code P2
GearCond. code:
validity code: 1
300 m Speed: 30 kn+lo0

208 .72 CATCH/HOUR : 417 .44
CATCH/HOUR % OF TOT. C SAaMP
weight Rushers
169.00 2 318.33
110.g0 1340 3114 195
13.30 1470 7.98 154
24.10 530 .77 153
$2.90 2430 $.27
16.50 940 3.95
5. 50 10 1.3
5 30 0 1.27
1.90 8o 0.93
3 90 80 0 93
130 80 0 93
13 80 0.91
2.30 10 0.467
2.20 1oe 053
1.50 3¢ 0.36
0.8 in 0.19
9.70 20 0.17
0 60 20 0.14
0.30 20 6.97
421.10 190.96

FROJECT STATION: - 73

POSITION: LAt K 247
Long B 949

Purpose code: 3

Arca code 2

tearcond code:

validity code: 1
200 @ speed: I3 knvld

! 109 74 CATCH/HOUR: 219 46
CATCH/HOUR Y OF TOT C SAMP
weiqht numbers
169 14 2402 77 16 L
% 58 30 17 58
324 20 1 48
3 04 4 1. 39
1 44 3 0. 66
1.14 20 0 52
¢ 74 4 0 34
0 6é s 0.0
0. 64 1 0 29
0 60 o 0 27
D.04 1 0 32
219 46 100 01

DATE: 28/ B/94

start stop duration

TIME :09:15:00 09:45:00 30 (min)
LoG 496.40 4497.80 1.40
FOEPTH 26 4

BOEFTH: 26

74
Towing dir: 340* Wire out:

Sorted: ? K9 Total catch:

SPEGLES

Alectis Alexandrinus
Fistularis petimba

Total

DATE:33/ 8/34

start  stop duratien

TIME :11:06:00 11:36:00 130 (mip)
e :4509.50 4510.90 1.40
FREPTH: 51 51

BDEPTH:

51 51
Towing dir: 230¢ Wire cut:

Sorted: 48 Kg Total catch:

SPECIES

ragellus belloteil

Sepia vificinalis hierredds
Priacanthus arcoatus
Fistularia petimba
Trachious armatus
Chelidonichthys lucersfia
Trachinocephalus myops
Raja miraletus
Dactylopterud volitans
Dentex barnardi
Pscuddptneud prayensis
Trachinus asp

Torpede tor

Alloteuthis afzricana
oraposcopus polli
Chelldonichthys gabonensis
Lepidotrigla carolac

Total

RATE: 28/ 8/94

start FLOD duration

TIME :13:08:00 13:38:00 30 (min)
Lo6 :4323.50 4524.90 1.40
FDEPTH: 3
BDEPTH: 8s a3

Towing dir: 140" Wire out:

Sorted: 54 Xg Total catch:

SPECTES

Pageilus bellottli
Saurida brasillensis
Squatina oculata
chelicgonichthys gabonensis
Lepidotrigla carolae
sepia 8p.

Raja miraletus
Priacanthus ar=natus
Figtularia pctimba
Octopus sp.

Trichiurus lepturus
Ariomma bondi
Chelidonlchthys lucerna
Spicara alta

Citbarus linguatula
Boops boopa
Pacudup=pcus praycnsis
Auvlopus cadenali
Trachinug armatus
Sphoerdides pachgarter
Alloteuthis africana
Afpoglogpus imperialis

Total

DATE: 28/ /34

start stop duration

TIME :15:34:00 16:09:00 3% (min)
LoG :4540.40 4542.2¢ 1.80
FDEPTH: 158 162
PDEPTH: 158 162

Towing dir; 300* Wire out:

Sorted: 6 Kg Total catch:

SPECIES

Anthias anthias

DCntax angolensis
Scorpasna €longata

Zrus fabey

sparus pagrus africanus
Denteéx coNgUensis
Torpedo torpedo

Spicara alta

Squalué mitsukurif
antigonia capros
Aulopus cadenati

Raja miraletus

ArLcama bondl

FONtipus accraensls
chelidonichthye qakenensis
Sphueroides pachgaster

Total

GEAR TYPE: BT do:l

GEAR TYPE: BT BO:6

CEAR TYPE: BT Ko:6

GEAR TYPE: BT Nou:§

PROJECT STATION: 74

POSITIOXN:Lat s 235
g T 940

Purpoge code: 3

Arek code 2

Gearcond.vode:

Yalidity code: 1
90 m Speed: 29 knvlo

7.05 CATCH/HOUR: 14.10

CATCH/HOUR T OF TOT. ¢ SaME
welght nuldrers

10.70 & 75.89 157

3. 40 18 24.11

14,10 100.00

PROJECT STATION: 75
POSITION:Lat 5 241
Long E 932
Purpose code: 3
Area code 1 2
GearCond,code:
validity code: 1
170 m Speed: 29 kn*ip
48.90

CATCH/HOUR: 97.80

UR VT OF TOT. C SAMP

60 1420 72.1% 153
.50 50 14.81
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PROJECT STATION: 76
POSITION: Lat 5 347
Long E 923
Purpose code: 3
Ares code ;2
GearCond, code:
validity code: 1
340 m Speed: 29 kn*ld

54.50 CATCR/HOUR: 109 90
CATCH/HGUR % GF TOT. C SAMP
weight ausber s
33,80 696 31l.01 159
21 .80 4350 20.00
i4.30 4 13,30
9.30 i80 B.44
9.14 $10 8.19
6.10 56 5.60
1.44 8 1.16
2.72 22 2.30
.56 10 2.1%
1.28 2 1.17
1.1 2 1.01
1.02 12 0.54
0.5¢4 18 0.50
0.52 n 0.48
0.36 20 0.33
.28 6 0.26
©.24 6 0.22
C. 14 2 0.12
6.2 2 0.11
G.10 2 0.0%
.02 6 .02
G.02 2 ¢.02
109.00 100.03

PROJECT STATION: 77
BOSITION:Lat s 253
Long E 915
Purpoee code: 3
Area code 2
GearCond . code:
validity cede: )
550 m sSpeed: 31 kn*l0

130.82 CATCH/HOUR: 30% 98
CATCH/HOUR 1 OP TOT ¢ HamMp
weilght oumbers
127.20 3504 41.03 160
95.69% 343 39.87 181
17.47 3 5.64
14 .88 36 4. 80
11.49 10 3.71
i0.75 96 3.47 162
€ 72 7 2.17
564 85 1.82
§.57 2 1.80
3.91 300 1.26
.79 35 1.22
107 7 0.99
2.47 55 0.80
0 87 19 0 22
0 60 7 0 19
[ 7 0.02
o3 99 120 01



DATE: 28/ 8/94
atart stop  duration

TIME :17:21;00 17:51:00 30 (min)
LOG  :4549.70 4551.20 1.50

FDEPTH: 399 408

BDEPTH: 399 408

Towing dir: 295

Sorted:

2} Kg Total catch:

SPECIES

Nematocarcinus africanus
Herluceius polli
Trichiurus leépturus
Chlorophthaleus atlanticus
Ectreposcbastecs imus
Chagcanopscita lugubris
HIPPOLYTIDAE

Etmopterus spinax
Lacmonema laureysi

Illex coindetii

Irigla lyra

Synagropa ap.

Gadella imberbis
Bathygadus mealancbranchus
Hyseoocephalus italicus
Malacocephalus laevis
Stercomastis sp.
bDibranchuas atlanticus
Ariosmea bopdi

Zumunida squamifera
Trachipterus trachypterus
Plesionika martia
HYCTOPHIDAE

Total

DATE: 28/ 8/94
start stop duratioco
TIME :21:15:00 00:15:00 &0 (min)
L0G :4603.50 4607.10 3.60
FDEPTH: o 0
BDEFPTH: 27 26
Towing dir: 320° Wire out:
Sarted:

61 Kg Total catch:

SPECIES

Sardinells maderensis
Decapterus rhonchus
Engraullie encrasicolus
Sardinella aurita
Sphyraena guachancho
Chloroscombrus chrysurus
Echepcis DAucratesn
Ilisha africana
Trachurus trecac
Saurida brasilicnsis

Total

DATE: 29/ 0/94
start stop duration
TIME :06:52:00 07:22:00 30 (min)
LoG :4632.10 4623.50 1.50
FDEPTH: 27 29
BDEPTH: 7 29
Towing dir: 3900° Wire out:

Sorted: 68 Rq Total catch:

$PECIES

Decapterus rhoochus
Pagellus bellottii
lethrinus atlanticus
Pseudupencus prayensis
Dentex caparicosis
Fistularia petimba
Citharichthys stampflii
Sparus cacruleostictus
Stereomastis &p.

Total

DATE: 25/ 8/94

start stop duration

IME  :08:35:00 09:05:00 30 (min)
LoG :4633.30 4634.70 1.40
FDEPTH: S2 52
BREPTH: 52 52

Towing dir: 330° #Wire ouwt:

Sorted: S Kg Total catch:

SPECIES

Sepia officinalis hierredda
Pagellus bellottif
Trachious armatus
Fiotularia petimba
Trachinocephalus myops
Chelidonjchthys lucerna
Pscudupencys praycnsis
Citharichthys stampflii
Priacanthus arenatus
UraposCopus polli
Bathus podas africanus

Total

GEAR TYPE: BT No:é

GEAR TYPE: PT No:2

GEAR TYPE: BT No:€

GEAR TYPE: BT No:6

PROJECT STATION: 78

Purpogse code:
Area code :
GearCond.code;
validity code:

116.35

CATCH/HOUR
weight numbers
138.50 47600
23.40 109
21.00 30
17.00 280
5.10 720
3.60 30
2.80 230
2.7¢ 30
2.00 30
1.80 50
1.70 10
1.60 20
1.40 30
l.40 10
1l.40 150
l.40 20
1.30 110
1.10 3
1.10 20
1.00 10
0.60 20
0.40 70
0.40 100

232.70

CATCH/HOUR:

POSITION:Lat 5 255

Long E 914
3
2

2

Wire out:1200 m Speed: 30 kn*l1D

232.70

% OF TOT. C  SAMP

59.52
10.06
9.02
7.31
2.19
1.55
1.20
1.16
¢.85
.77
9.73
0.69
Q.60
0.60
0.60
0.60
0.56
0.47
0.47

PROJECT STATION: 79

POSITION:Lat s 227

Long E 931

Purpose code: 1
Area code 2
Gearcond.code:
validity code: 1
100 = speed: 37 ko*l0
123.18 CATCH/HOUR: 123.189
CATCH/HOUR % OF TOT. C SAHP
weight numbera
66.90 738 54.31 164
28.40 126 23.06 163
13.04 2738 10.59 166
7.46 1094 6.06 165
6.36 3 5.16 167
0.40 10 0.22
0.32 2 0.26
0.26 5 0.21
0.02 2 0.02
0.02 2 0.02
123.18 100.01

PROJECT STATION: 80

POSITION: Lat S 2324

Long E 926

Purpese code: 3
Area code 2 2
Gearcond.code:
Validity code: 1
80 m Speed: 28 kn*l0
204.66 CATCH/HOUR: 409.32
CATCH/HOUR 1 OF TOT. C SAMP
weight nuebers
387.30 714 94.62 168
6.18 78 1.51
3.60 6 0.88
3.60 18 0.88
2.64 24 0.64
2.58 30 0.63
1.44 § 0.3%
1.26 & 0.31
0.72 6 0.18
409.32 100.00

PROJECT STATION: 81

POSITION: Lat s 27

Long E 917

Purpoge code: 1
Arca code 2 2
Gearcond.code:
validity code: 1
170 @ Speed: 31 kn*l0
11.80 CATCH/HOUR: 23,60
CATCH/HOUR 1 OF TOT. ¢ SANP
weigh! numbeys

8.84 24 37.4¢

3.68 36 15.59

3.20 €0 13,54

2.76 56 11.69

1.28 8 5.42

1.04 16 4.410

0.84 12 31.56

0.76 4 3.22

0.56 4 2.37

0.52 8 2.20

0.12 4 0.51
21.60 99.99

PROJECT STATION: 82
POSITION:Lat S 232
Long B 910

DATE: 29/ 8/94 GEAR TYPE: BT MNo:6

start stop duration
TIME :10:20:00 10:50;00 30 (mim)
Log 4644 .80 4646.30 1.50

Purpase code: 3
Area Code 2

FDEPTH: 77 78 Gearcond, code:
BDEPTH: 77 Rl Validity code: 1
Towing dir: 330" Wire out: 250 m gpeed: 31 xpn*10
Sorted: 20 Kg Total catch: 30.58 CATCH/HOUR: 41.16
SPECIES CATCH/HOUR % OF TOT. € SAMP
weight numbers
Pagellus bellottil 17.6¢ T34 42.76
Sepia ap. 7.72 100 18.76
iepidotrigla carclac 4.14 274 10.06
Raja miraletus 2.80 10 6.80
Chelidoniehthys luceroa 1.78 28 4.32
Dentex gibbosus 1.50 2 3.64
Princanthus arenatus 1.02 8 2.48
Dentex congoensis 0.90 44 2.19
Torpedo torpedo 0.84 2 2.04
Chelidonichthys gabonensis 0.78 14 1.%0
Pscuduproeus prayeosis 0.60 3 1.46
Dactylopterus volitans 0.46 2 1.12
Ariomma boodi 0.40 6 0.57
Spicara alta 8.16 10 0.39
Fistularia petimba 0.16 2 0.39
Trachinus armatus a.10 2 0.24
Citharus linguatula 0.04 2 0.10
Bogps boops .04 2 0.10
Dentex apgalensis 0.02 2 ©0.05
Tota}l 41.06 99.77

PROJECT STATION: 83
POSITION:Lat s 231
Long B 909

GEAR TYPE: PT Ko:l
duration
(min}

DATE: 29/ 8/94
start stop
TIME :11:55:00 12:22:Q0

27 Purpose code: 1
La6 :4651.30 4453.10 1.80

Area code 2 2

FDEPTH: 45 45 cearcond. code :
BUEPTH: 79 75 Validity code: 4
Towing dir: 30° Wire out: 110 m Speed: 36 kn*l0
Sorted: Kg Total catch: 0.39 CATCH/FOUR: 0.87
SPECIES CN % OF TOT. C SAMP
weight cumbers

ARGONAUTIDAE 0.80 2 91.9%
1llex coindetii 0.02 2 2.30
Trachurus trecae 0.02 7 2.30
Seiene dorsalis 0.02 7 2.30
Total 0.86 98.83%

PROJECT STATION: 84
POSITION:Lat s 240
long E 903

DATE: 25/ 8794 GEAR TYPE: BT No:6
start stop duration
TIHE :14:33:00 15:03:00 30 (min)

LoG :4671.80 4673.30 1.50 Area code 2 2
FDEPTH: 147 149 Gearcond.code:
BDEPTH: 147 149 Validity code: 1

fowing dir: 125 Wire out: 520 m Speed: 30 kn*10

Sorted: 47 Kg Total catch: 94.68 CATCH/HWOUR: 189.36
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight aumbers
Dentex congosnsis §2.80 1452 33.16 169
Antjgonia capros 59.40 3336 31.37
Aulopus cadepati 16.12 212 8.51
Squatina aculeata 15.20 4 8.03
Lepidotrigla carolae 9.64 400 5.09
Lepidotriqla cadmani 7.84 164 4.14
Raja miraletus 5.24 12 2.77
Zepopsis conchifer 5.04 4 2.66
Boope boops 3.36 60 1.77
Spicare alta 3.00 136 1.58
Illex coimietlii 0.68 16 .36
Todaropsis cblanae 0.52 a8 0.37
Chelidonichthys luceroa 0.44 16 0.23
Saurida brasiliensia 0.04 8 0.02
Anthiaz anthias 0.04 4 0.02
Total 189 .36 99.98

PROJECT STATION: 65
POSITION:Lat s 229
long E 857

DATE: 29/ B/54 GEAR TYPE: BT MNo:6
start stop duration
TIME :17:09:00 17:39:00 30 (aim)
LoG :4690.80 4692.40 1.60
FOEPTH: 185 177
BDEPTH: 185 177
Towing dir: 330°

Purpose code: 3
Area code 2
Gearcond.code:
Validity code: 1
Wire out: 620 m Speed: 30 kn*lo

sorted: 70 Kg Total catch: 244 .96 CATCH/HOUK: 489 .96

SPECIES CATCH/HOUR % OF TOT. C SAMP
weight numbers

Illex coindetii 1372.40 11004 76.01
Dentex congoeasis 12.90 546 6.7%
Aulopus cadenati 72.04 Joa 4,50
Trichiurus lepturus 19.24 gL 93
Antiqonia capros 15.04 580 07
Zenopsis coochifer .10 6 86

.74 6
.24 42
.80 10
.60 28

9
Squalus blainvillei 8
‘fodaropsis eblanae 2
Lepidotrigla carolac 1
Citharus linguatula 1
Raja miraletus 1.54 €
Chelidonichthys gabonensis 1.18 20
Saurida brasiliensis 0.70 76
Spicara alta 0.70 20
Ariomsa bondi 0.34 6
Licearcinus corrugatus 0.20 20
Synchiropus phacton Q.14 10
AInoglossus capensis 0
Monolene microstoma Q
Perigtedion cataphractum 0

CODCO00000DOGHWLW
w
&

Total



PROJECT STATION: 86

GEAR TYPE: PT No:l
duration

OATE: 29/ 0/94

atart sLop

POSITION:Lat

5 208
lopg E 909

TIME :22:24:00 22:44:00 70 {min) Purpese code:

LoG :4738.30 4739.20 1.0 Area vode : 2

FDEPTH: 15 15 Gearcond. code:

BOEPTH: 43 41 Validicy cvode: 1

Towing dir: 60" Wire ocut: 100 m Speed: 38 kn*io
Sorted: 53 Kg Total catch: 3891.30 CATCH/HOUR:  11671.90
SPBCIES CATCH/HOUR 1 0F TOT. C SARP
weight nwsbers

Chlerosconbrus chrysurus 6894.00 93950 $9.05 170
sardinells surita 4716.00 48980 40.40 171
Latianus goreensis 43.90 6 0.55
Total 11673.30 100.90

PROSTECT STATION: 87

GEAR TYPE: BT tho:6

duration
{ain) Purpose code: 3
Arca code 2

DATE: 30/ 8/94

start  stop
TIME :03:58:00 04:20:00 30
oG :4783.80 4785.40 1.60

FOEPTH: 397 300 Gearcond. code;
BOEPTH: 387 400 validity code: 1
Towing dir: 4% Wire out:1150 m Speed: 32 kn*10
Sorted: 34 g Total catch: 125,83 CATCH/HOUR:
SPECIZS CATCH/HOUR % OF TOT. C
weight fumbers
PATapcnacopsis atlantica 10).14 18662 40,25
Aulopus cadenati 83.30 1224 331,15
Herluceius polli 37.52 102 14.93
carcharhinus gp. 7.80 2 310
Illex coindetii 3.79 48 1.50
Malacocephalus occidentalic 3.42 252 1.36
Todaropsis cblanac 3.236 22 1.34
Epioephelus goreensis 2.52 [ 1.00
Aptimora rTostrata 2.44 0 0.37
Brachydcuterus auritus 2.16 62 o.86
Dibranchus atlanticus 1.46 22 .58
Chascapopsetta lugubris 0.76 14 a.30
Gadells imberbis 0.76 36 .30
Cyttopsis reseus 0.28 6 0.11
Scorpacna angolensis 0.20 48 0.08
CRABS 0.14 6 0.06
Etmepterus spinax e.14 14 Q.06
TETRAODONTIDAE c.o8 2¢ ¢.03
Total 251.26 99.98

POSITION: Lat

s 209
Lowg E 849

251.26

SAHP

172

PROJECT STATION: 88

DATE: 30/ 8/94 GEAR TYPE: BT No:3

start £Lop duration

TIMNE  :07:30:00 08:00:00¢ 310 (nin) Purpose code: 3

LoG :4797.90 4799.40 1.50 Area code : 2

FDEPTH: 97 80 Gearcond . code :

BDEFTH: 97 98 validity code: 1

Towing dir: 360° Wire out: 320 m Speed: 29 kn*lio
sorted: 60 Kg Total c¢atch: 150.52 CATCH/HMQUR:
SPECIES CATCH/HOUR % OF TOT. €
weight number s

Pagellus bellottii 82.00 740 27.24
Boope boops e1.00 1266 20.26
Deatex gidbosus 46 .26 126 15.27
Trachurus ticcae 24.50 326 .14
Priscanthus arenatus 18.7§ 56 6.21
sepia sp. 17.90 210 5.9%
Ariomma bondi 10.%0 266 3.49
Dentex barpardi 6.€6 26 2.28
Raja miraletus 5.60 20 1.86
Dentex capariensis 5.6 10 1.68
Lepidotrigla carolas 4.76 246 1.58
Lepidotrigla cadmani 3.80 76 1.26
Cheljdonichthys lucerns 1.16 50 1.05
Anthiaz anthias 31.16 216 1.05
Scarpacna elongata 2.70 Q.90
11llex coindetii 1.36 46 0.45
Ccitharus linguatula 1.30 46 0.43
Sargocentron hastatus 0.58 6 9.32
Pscudupentus praycnsis 0,56 [ 2.1%
Saurida brasilicnsis 0.40 50 0.13
Crammoplites gruveli 0.30 6 9.10
sphoeroides pachgaster 0.16 6 Q.05
Chascancpsctta lugubris 8.10 6 0.03
Total 101.16 100.04

POSITION:Lat

5 205
leng E 854

301.04

SAMP

DATE: 30/ 8794

starc atop duration

TIME :08:55:00 09:25:00 30 (smin)
LoG :4805.30 4806.70 1.40
FDEPTH: 70 67
BDEPTH: 7% 67
Towing dir: 70
Sorted: 36 Rg Total catch:
SPECIES

Pagellus bellottit
Dentex conguensis
Sepia sp.

frachurus trecae
Lepidotrigla carclae
Lepidotriqla cadmani
Sphyraena sphiyracna
Saurida brasiliensis
Boops boops
Thilomyctetrus spinosus mauret.
Pscudupencus prayensis
Chelidonichthys luceraa
Ccitharus linguatula
Priscanthus arcoatus
Brachydeuterus auritus
Grammoplites gruveli
sphoersides pachgaster
Arnoglossus imperialis

Total

DATE: 10/ 8/94

start stop duration

TIME :10:27:00 10:57:00 30 (min)
LoG 14814.10 4815.60 1.50
FDEPTH: 44 41
BDEPTH: 44 41
Towing dir: 10* #ire out:
Sorted: 27 Kg Total catch:
SPECTES

Ffagallus bellottii
Pseqdupencus prayensis
Decspterus rhoochus
trachurus trecae

Syscium micrurum

Sepin 8p.

sepia officipalis hierredda
Chelidonichthys lucerna
Boops boops

Todazropeis eblanae

Toral

DATE: 30/ B8/94
start stop duration
TIKME :11:53:00 12:23:00 30 (min)
oG $4821.30 4822.9C 1.60
FDEPTH: 30 15
BDEPTH: 10 33
Towitrg dir: 220" Wire out:

Sorted: 37 Kg Totsl catch:

SPECIES

Decapterus rhanchas
Pagellus bellottii
Chleroscombrus chrysurus
Alectis alexandrinus
Rachycentron csnadum
Psettodes belcheri

Sepia officinalis hierredds
Selénc dorsalis

Total

GEAR TYPE: BT No:§

GEAR TYPE: BT Ne:é

GEAR TYPE: BT Ho:€

PROJECT STATIGN: 09
POSITION:Lat & 202
Long E 859

GearCond. code:
Validity code:

1
Wire out: 230 m Speed: 29 knvld

72.84 CATCH/HOUR 145.68
CATCH/HOUR % OF TOT. C SAME
we.lqm. bumbers
77.40 1504 53.13
23.68 1040 16.28
10.60 112 14.14
5.68 28 3.90
5.60 72 31.04
3.60 118 2.47
2.40 1.65
1.20 152 0.82
1.2% 8 0.60
1.00 4 0.69
9.80 12 0.55
0.72 16 0.49
0.68 8 0.47
0.49 12 0.33
0.32 4 0.22
0.24 8 0.16
0.08 4 0.05
9.04 4 0.03
145,58 $9.99

PROJECT STATION: 90
POSITION:lat S 156

. Long £ 905
Purpose cmde: 3
Area code s 2

Gearcond. code:
validity code: 1
160 m  speed: 30 kn*l0

553.680 CATCH/KOUR: 111.36
v
CATCH/HOUR % OF TOT. C SAHP
weight numbrers
50.20 512 45.08
40.40 512 36.28
13.40 28 13.03
3.28 44 2.9%
1.60 20 1.44
0.96 i2 ¢.86
0.80 4 0.72
.32 4 0.29
0.38 4 0.25
0.12 4 0.11
111.36 100.01

PROJECT STATION: 91
POSITION:Lat s 153
long E 909
Purpose code: 3
Area code : 2
Gearcond. code:
validity code:
100 m speed: 32 kn'lo

94.48 CATCH/HOUR: 186.96
CTATCH/HOUR L OF TOT. ¢ SAMP
wright aumbers
118.00 266 63.45 174
40.00 344 21.17 175
10.190 136 5.35
9.30 6 4.92
3.80 6 2.06
2.86 13 1.51
2.80 10 1.48
2.00 26 1.06
188.96 100.09






Annex IV Instruments and fishing gear used

Acoustic instruments

The SIMRAD EK500/38 Khz scientific sounder was used during the survey for estimation of
fish density. The EK500 has a built- in digital echo integrator, but the Bergen Echo Integrator
system (BEI) was used throughout the survey. The details of the instrument settings are as

follows:

Tranceiver settings:

Bandwith: Wide (3.8 Khz)
Pulse length: Medium (1 ms)
Max Power: 2000 Watt

Sv Transducer gain: 28.1dB

Ts Transducer gain: 28.1dB

Printer settings:

Range: 0-1000r0-250m
TVG: 20 log R
Sv Colour min: - 64 dB

An ES38B with a 6.8° -3dB beamwith transducer was used for integration.

A calibration experiment using a standard copper sphere, performed in Baia dos Tigres 4/6 1994
gave the following results: Sv Transducer gain 28.1 dB, Ts Transducer gain 28.1 dB.

Glossary:

Sv Transducer gain:  Peak transducer gain assumed during computation of

volum backscattering strength.

Ts Transducer gain:  Peak transducer gain assumed during computation of target strength.

Sv Colour min: Lower limit of colour scale relative to Volume back scattering.



Hydrography

Conductivity, temperature, density and oxygen were sampled regularly at CTD stations with a
Seabird CTD-sonde. The salinity was calculated by a computer.

Fishing gear

The vessel has two different sized 'Akrahamn’ pelagic trawls and one Gisund super bottom trawl.
During the present survey two 7.81 m® 1670kg 'Thyborgn-7' combi-doors were used on all

trawls.
The bottom trawl has a headline of 31m, footrope 47m and 20mm meshsize in the codend with
an innernett of 10mm meshsize. The estimated headline hight is 5Sm and distance between wings

during towing about 18m. The trawl is equiped with a 12" rubber bobbins gear. The sweeps are

40m long.

The following drawings show the size of these trawls.
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