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Executive summary

The present survey of the demersal resources in Angola covered the area from the Congo
River (6° 00’ S) to Benguela (12° 35” S) within the depth range 20-600m. Transects were set
approximately at every 12-15 NM (in contrast to previous cruises with an inter-transect
distance of about 20 NM), and the total survey effort was 178 successful trawl hauls
representing an average coverage of 1 station per 70 NM2.

Anomalous oceanographic conditions were found along the whole coast, characterized by a
stable structure of unusual warm, low salinity, water all the way from Congo River down to
Pta. do Morro. There was no evidence of upwelling over the whole survey area, and the
general conditions, although not as extreme, resembled the 1995 situation which has been
referred to as “Benguela Nifio”.

For the ‘demersal’ species, seabreams, grunts, croakers, and groupers, the estimates of this
survey are close to all the previous years, with a few exceptions that may represent previous
overstimations. There is perhaps a slightly increasing trend in the overall demersal biomass
over the past 5 years, but all the valuable species seem to have remained stable.

For the ‘semi-pelagic’ species included in the analysis, there is more variation, particularly
for horse mackerel, barracudas, and hairtail, although few of the changes are statistically
significant. Still, the pelagic species appear to be more influenced by the oceanographic
conditions, with horse mackerel fluctuating negatively with the “warm water” events in 1995
and this year, while ‘other’ carangids and barracudas are fluctuating in opposite phase. Apart
from these fluctuations, there appear to be no systematic changes in the stock sizes.

For the deep water resources, shrimps and hake, the overall results of this survey are among
the Jowest observed since 1985, although again there are few significant differences. These
resources, like the semi-pelagic, appear to have been fluctuating synchronously with a peak
around 1997-1998, and there are indications that most deep water stocks are distributed
deeper this year compared with the peak period. An overall decreasing trend was only
observed for striped red shrimp, but this is the only species where the distribution may not
have been fully covered, as it is found deeper than 600m.

The area sizes, depth stratification, and distribution ranges, used for biomass calculations
have changed between surveys over time. Due to these inconsistencies, and because there for
some species appear to be strong deviations between the observed catch rates and the
reported biomass figures, there is a need for reviewing the time series with a standardized

approach.
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CHAPTER1 INTRODUCTION

1.1  Objectives

The objectives of the cruise had been previously discussed and agreed upon by the
responsible of the Demersal Programme of the Instituto de Investigacio Pesqueira (IIP), of
Angola, and the responsible from the Institute of Marine Research , Bergen (IMR) for the
Angolan Demersal Programme, and were the following:

To survey, map, and describe the distribution, composition and abundance of the main
demersal species, with special emphasis on sea breams (Sparidae), croakers (Sciaenidae),
grunts (Haemulidae), groupers (Serranidae ) and hake (Merluccidae) on the Angolan shelf
and slope (down to 600m), from Benguela (12° 35’ S) to Congo River (06° 00’ S), using
bottom trawls and the swept-area method.

To collect data to carry out a study on the co-occurrence of Merluccius polli (hake) and
Dentex macrophthalmus (large-eyes Dentex) in the area.

To collect information on catch rates and size composition of the commercially important
species of shrimp (4risteus varidens and Parapenaeus longirostris).

To monitor the general hydrographic conditions using a CTD-sonde on each traw] stations
all over the survey area, and map the temperature, salinity and oxygen along the standard
hydrographic profiles.

1.2  Participation

The scientific staff consisted of:

From IIP, Angola: Kumbi KILONGO (Cruise-Leader), Paulo BRINCA, Marcelo

TCHICULUPITI, Pedro PANZO, Fernando GOMBO and Enoque
CANGAIJO.

From IMR, Norway: Jeppe KOLDING (Cruise Leader), Magne OLSEN, Haraldur

EINARSSON, Terje HAUGLAND, and Jarle JOHANNESSEN.

From ODU, USA: Martin DeGRAVELLE



1.3 Narrative

The vessel left Walvis Bay, Namibia, in the afternoon of March 1% and steamed 660 NM
north to reach Benguela. In the morning of March 4", the survey commenced, and during the
next 9 days the central region of the Angolan coast from Benguela to Luanda (12° 35’ to 9°
00* S) was covered. Course tracks were set approximately 12-15 NM apart, covering the shelf
and the slope to 600m depth. Semi-random swept-area hauls, allocated according to the area
of each 100m depth stratum, were carried out on the shelf during daytime, and on the slope
deeper than 400 m also during dark hours. Acoustic registration of the resources was done
throughout the survey. On the morning of March 13 the coverage of the northern region from
Luanda to Congo River (9° 00’ to 6° 00 S) started with the same survey design. The vessel
called into port at Luanda in the afternoon of March 14 to exchange crew and departed in the
morning of March 16 to resume the survey of the northern sector. The coverage of the
northern part of the northern sector was partly impeded by the many restrictions in this area
due to oil exploitation, but also from large areas of rough bottom conditions, and the inshore
areas from Nzeto to the Congo River was not satisfactorily covered. The survey ended on
March 27 when completing the last transect at 6° 00 S (the Congo River), and the cruise
finished in the morning of March 29 when ‘Dr. Fridtjof Nansen' called at Iuanda.



CHAPTER 2 METHODS

2.1 Survey effort

Table 2.1 presents the survey area by depth strata, allocation of trawl stations, total number of
successful swept-area hauls, number of hauls failed, number of CTD stations, and the
distance surveyed. Table 2.1 also shows the allocation of effort relative to the stratum size as
percentage hauls viz. percentage area, by depth, sector, and by the total area. The overall
average coverage was 1 trawl station per 70 NM?. Figure 2.1 and 2.2 show the general cruise
tracks in the central and northern sectors, and the locations of bottom trawl stations and
hydrographic transects.

Table 2.1. Survey design and effort. Size of the survey area by depth stratum, allocation of traw! stations,
proportion of stations relative to stratum size, total number of successful swept-area hauls, number of hauls
failed, number of CTD stations, and the distance surveyed, divided into the central sector (Benguela to Luanda),
and the northern Sector: (Luanda to Congo River).

Depth strata (m)
Sector| 20-100] 100-200] 200-300 300-400] 400-500| 500-600| totall failures| CTD st Distance
Luanda-Benguela 89 923
area (NM@) 2654 1439 407 372 343 346 5561
# hauls (BT) 33 14 8 6 6 6 73 2
% area 47.7 25.9 7.3 6.7 6.2 6.2] 43.3
% hauls 45.2 19.2 11.0 8.2 8.2 8.2 41.0
Congo River-Luanda 1086 1652
area (NM?) 3348 1940 601 550 437 409 7285 '
# hauls (BT) 38 29 12 12 6 8 105 1
% area 46.0 26.6 8.2 7.5 6.0 56| 56.7
% hauls 36.2 27.6 11.4 11.4 5.8 7.6 59.0
Grand total 195 2575
area (NM@) 6002 3379 1008 922 780 755 12846
# hauls (BT) 71 43 20 18 12 14 178 3
% area 46.7 26.3 7.8 7.2 6.1 5.9
% hauls 39.9 24.2 11.2 10.1 6.7 7.9 181 total hauls

A stratified semi- random survey design was used in the cruise (Table 2.1, Figure 2.1 and
2.2), with depth and area as stratifying variables. Trawl hauls were taken along transects
perpendicular to the coast and with a distance of 12-15 NM apart. Allocation of trawl stations
began with a sampling effort proportional to the stratum size (100 m depth intervals by 1°
latitude, Table 2.2). The planned design was sometimes slightly changed due to adverse
bottom conditions, or in non-accessible areas due to oil exploitation in the northern sector.
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2.2 Meteorological and hydrographic sampling

Meteorological observations including wind direction and speed, air temperature, global
radiation and sea surface temperature (SST) were automatically logged every nautical mile
using an Anderaa meteorological station. CTD-stations and current profiles with ADCP were
recorded at all of the trawl stations, and at the standard hydrographic transects.

ADCP current mesurements

A ship-born Acoustic Doppler Current Profiler (ADCP) from RD Instruments was activated
on every CTD station. The ADCP was set to ping every 4 seconds, the depth cell was chosen
to 8 m and the number of cells to 40. As a routine the data were averaged over 300 seconds
for analyses onboard. Averaged data were stored on files. The data were analysed by the PC
software UMS (Underway Mapping System), supported by the Sea Fisheries Research
Institute, Cape Town, South Africa (Zauner, 1993). These data have not been analysed in this
report.

Conductivity, salinity, and oxygen mesurements

A Seabird 911 + CTD probe was used to obtain vertical profiles of temperature, salinity and
oxygen. Real time plotting and logging was done using the customised Seabird Seasave
software installed on a PC. The profiles were in general taken down to a few meters above the
bottom. In deep stations however, data logging was interrupted at 700m. At each station on
the standard hydrographic transects two Niskin bottles were triggered for water samples, one
near the surface and one near the bottom, in order to calibrate the oxygen and salinity sensors.
The water samples were analysed for dissolved oxygen using the Winkler method, and for
salinity using a Guildline Portasal salinometer mod. 8410. A total of 48 samples were taken
for oxygen calibration. A linear regression of the Winkler determinations on the CTD values,
separated into the central and northern sector respectively, gave the results shown in Figures
2.3 and 2.5. A total of 58 salinity samples were taken for calibration. The results for the
central and northen sectors are presented in Figures 2.4 and 2.6.

As seen from Figs. 2.3-2.6, and the estimated regression coefficients, there were several cases
of rather large discrepancies between the analysed water samples and the CTD values, and
between the two sectors. Furthermore, the titrated oxygen values were ‘flat-topped’ around
5ml/l. The reason for these discrepancies is not known, but could indicate either faulty
equipment (the salinometer) or bad titration during the Winkler method for salinity and
oxygen calibration respectively. It was decided to trust the CTD readings and consequently
the oxygen and salinity values presented in this report have not been adjusted according to
calibrated values.
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Figure 2.3. A linear regression of the Winkler determinined oxygen concentrations from
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Salinity calibration, St 305 - 387, 1999
365 T
36.0 y=1.0112x - 0.4503 »
o &
355 + 9-*
o e L 4
- ‘r
= 350 .
g | >
8 s K
o 5 A
O 3401 L
: R S
33.5 1 Lt
330 ¢ ok %
r
325
325 330 335 340 345 35.0 a5.5 36.0 365
Seabird
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Figure 2.5. A linear regression of the Winkler determinined oxygen concentrations from
the Niskin bottles against the CTD values obtained from hydrographic stations 416 - 493.
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2.3  Biological sampling

Sampling gear

A Gisund super bottom traw] was used during this survey with a headline height of 5-6 m and
a distance between wings during towing of about 21 m. In samples taken deeper than 300 m,
a tickler chain was attached to the footrope to improve the catchability of deep-water shrimp.
During trawling a 9.5 m long strapping-rope was fastened between the wires 130 m in front of
the trawl doors, giving a constant distance between the doors of 49-50 m, irrespective of
depth trawled. All traw] hauls were monitored by SCANMAR trawl sensors on the doors and
on top of the trawl to accurately determine the door spread, the headline height, and the actual
time the trawl was fishing on the bottom. A more detailed description of the fishing gear is
given in ANNEX VIL Acoustic recordings were stored on paper echograms for future
analysis if necessary.

Sampling the catches

Catches were sampled (or sub-sampled for large catches) for species composition by weight
and numbers. Length measurements were taken as follows: for fish total body length (cm)
was measured to the nearest 1 cm below the longest lobe of caudal fin. The records of fishing
stations are presented in Annex I A total of 558 length samples was measured during the
cruise. Pooled length frequency distributions, where individual samples are raised to total
catch, of commercially important species by area are shown in Annex II

2.4  Areas and depth strata

Table 2.2 shows the areas (NM?2) in the northern sector (Congo River -Luanda), and in the
central sector (Luanda-Benguela) by depth and latitude strata. These are the new complete
and updated values of depth strata areas obtained from last years report (Burgos et al. 1998)
that have been used in this survey (Table 2.1). It should be noted that these strata (or a
combination of these) are not the ones that have been used for biomass calculations in the
previous surveys. Furthermore, it has been the tradition, although not consistently, when
calculating swept-area biomass estimates for the primarily shelf-dwelling resources
(seabreams, grunts, croakers, groupers, etc.), to only include the depth strata between 0-200 m
(i.e. the traditional inner and outer shelf) in the integration. However, several of these
resources have a depth distribution extending deeper than 200m.

In this report the strata used in the swept-area biomass estimates were defined by the depth
intervals in Table 2.2 down to 600 m, and by the sum of each latititude interval by Sector (i.e.
the total by depth intervals in each Sector, see Table 2.1). All biomass estimates have been
integrated over all depths where the species, or group, was found. As will be further
elaborated in Chapter 4, there is a need to review and update the biomass estimates of the
previous surveys for achieving a consistent time series.



Table 2.2. Areas (NM?) in the northern sector (Congo River

by depth and latitude strata.

10

-Luanda), and the central sector (Luanda-Benguela)

Depth Congo River-Luanda Luanda-Benguela
Stratum

(m)| 6-7°S 7-8°8| 8-9°S| Total| 9-10° S| 10-11°5[11-12° S[12-13° S|  Total| All-Total
20-50 595 520 264 1379 320 353 310 85 1068 2447
50-100 827 685 457 1969 393 607 344 242 1586/ 3555
100-200 744 706 490, 1940 425 587 319 108 1439 3379
200-300 262 145 194 601 160 116 103 28 407 1008
300-400 235 154 161 550 105 116 123 28 372 922
400-500 184 142 111 437 102 101 86 54 343 780
500-600 161 148 100 409 102 104 92 48 346 755
600-700 181 151 76 408 73 66 72 57 268 676
700-800 333 272 97 702 87 101 109 60 357| 1059
Total| 3522| 2923 1950 8395 1767 2151 1558 710/ 6186| 14581

2.5 Calculations

All equations and some theoretical background for the calculations are given in ANNEX IV,
For conversion of catch rates (kg/hour) to fish densities (t/NM?2), a distance between the
wings of 18.5m was assumed to be the effective fishing area and the length of a haul,
recorded as distance over the bottom, was measured by the SCANMAR® and GPS. The area
swept (ay) for each hauly was thus 18.5 times the distance trawled, raised to NM2/hour. The
catchability coefficient (q), i.e the fraction of the fish encountered by the trawl that was
actually caught, was conservatively (and for comparison with previous surveys) assumed
equal to 1. Mean fish densities by species and strata were calculated by the swept-area
module in NAN-SIS. Total biomass estimates by species, and their confidence intervals, were
obtained from a stratified mean density estimator (using equations 1, 2, and 4 in ANNEX IV
on a spread-sheet, ANNEX V) and raised to total area. Since NAN-SIS does not produce
variance estimates of the mean densities (ANNEX IM), the 95% confidence limits for the
biomass estimates were calculated with the underlying assumption that the coefficient of
variation (CV = SD/mean) is constant when catch rates in kg/hour are converted to densities
(/NM?), in other words that the area swept (normalised per hour) was approximately constant
for each haul. Coefficients of variation of the catch rates, by depth strata for each species or
group, were obtained using a newly developed GRAFER module which is linked to the
output of grouped species tables from NAN-SIS (i.e. single or aggregated catch rates by
stations). Variance of the densities were estimated from the mean and the CV, and equations
2,3, 6 and 7 in ANNEX IV were used to calculate standard error (SE) on the arithmetic mean
and confidence intervals (see the spreadsheet BIOMASS.xls, and example in ANNEX V).
GRAFER was also used to produce the figures and tables with grouped catch-rates and time-
series presented in this report. SE and confidence intervals in the figures are based on both the
arithmetic mean and the log-normal based Pennington’s estimator (equations 8 to 12 in
ANNEX 1V).
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CHAPTER 3 OCEANOGRAPHIC CONDITIONS

3.1 Surface distribution

The horizontal distributions of surface temperature and surface salinity (Sm depth) are shown
in Figs. 3.1(a and b) and 3.2(a and b), respectively.

In the Angolan central region (Fig 3.1a) sea surface temperatures (SST) were practically
uniform around 27°C . In the Angolan northern region (Fig 3.2a) sea surface temperatures
were also uniform, but 1° higher around 28°C.

The surface salinity distribution (Fig. 3.1 b and 3.2 b) was characterised by a strong uniform
gradient, perpendicular to the coast, of brackish (S=30psu) water in the north near the mouth
of the Congo River, to oceanic water (S=36psu) near Lobito.

This “flat’ structure with high, nearly constant, temperatures is typical for the summer
situation in the areas, whereas the rather thick brackish surface layer, shaped by the discharge
plume from the Congo River, is quite different compared with most previous surveys, except
1995.

3.2 Vertical sections

In Figs. 3.3a-c, the vertical distributions of temperature, salinity and oxygen are shown for the
3 sections worked in the Central region during the survey, i.e. off Lobito, Pta. do Morro. and
Pta. das Palmerinhas, and Figs. 3.3d-e show the two sections worked in the Northern region,
off Ambriz and Pta. da Moita Seca.

All 5 transects reiterate the flat, stable structure, with a ‘lid” of warm, low salinity, water all
the way from Congo River down to Pta. do Morro. There was no evidence of upwelling over
the whole survey area during this cruise.

In conclusion, somewhat anomalous oceanographic conditions were found along the whole
' coast, where the static stability of the sub-saline surface water would inhibit vertical
circulation and upward transport of nutrients. The conditions, although not as extreme,
resemble the 1995 survey (Bianchi ef al. 1995).
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CHAPTER 4 CATCH RATES, DISTRIBUTION, COMPOSITION AND
BIOMASS ESTIMATES OF DEMERSAL RESOURCES (SHELF)

Two different depth strata, which have traditionally been used in all the previous surveys,
present the total catches and species compositions on the Angolan shelf, i.e. the 20-70 m
depth (inner shelf) and 71-200 m depth (outer shelf). However, it should be noted that several
of the ‘shelf’-species, particularly the Sparidae and the Sciaenidae, have a distribution beyond
the 200 m isobath.

The locations of the trawl stations are shown in Figs. 2.1 and 2.2. Records of fishing stations
and catches are presented in Annex I, and pooled length distributions (weighted by the catch)
of main species are shown in Annex II. Mean densities (/NM?) of the main species sorted by
abundance and depth strata, the frequency of occurrence, and the catch distributions are
output from NAN-SIS and shown in Annex III.

41 Luanda-Benguela shelf

A total of 47 successful swept-area trawl stations were accomplished on the shelf area (Table
2.1). Table 4.1 and Figure 4.1 and 4.2 show the catch rates by main species groups for the
inner (20-70 m) and the outer shelf (71- 200 m). The group "Demersal" comprises the
commercially important families Sparidae, Sciaenidae, Haemulidae (=Pomadasyidae),
Serranidae, Lutjanidae, Merluccidae, Ophidiiae, and Ariidae, while the group "Pelagic"
includes the families Engraulidae, Clupeidae, Carangidae, Scombridae, Sphyraenidae,
Stromateidae, and the benthopelagic family Trichiuridae (ANNEX VI give the NAN-SIS
species codes used to extract the information in the various tables).

Following the traditional comparison of the present point estimates of mean catch rates with
those of the previous survey (in this case Report 2/98), it could be stated that on the inner
shelf, the average catch rate of ‘Demersal' fish was nearly twice of last years estimate and
dominated the average catch rate with a relative contribution of 72%. The average catch rate
of both sharks and shrimps were relatively small but, compared with last year's estimates, the
sharks were at a similar level while the shrimps have decreased dramatically. The average
catch rate of cephalopods was found about half of last year’s estimate while non commercial
fish was found about one third above last year's estimates. However, considering the precision
of the point estimates of mean catch rates (95% confidence intervals, Figs. 4.1 and 4.2), one
verifies instead that the average catch rates of the two surveys are not significantly different at
the 5% significance level. In other words, the precision in general is very low with the present
sampling design and the comparisons therefore become inconclusive.

Figures 4.3 and 4.4 show an attempt to increase the precision by increasing the sample size of
the main groups “Demersal” and “Pelagic” (by increasing the stratum to cover almost the
whole survey area from 20 to 500 m depth). Furthermore, the comparison is extended to
include the results of the previous bottom trawl surveys in the central sector back to 1994,
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Table 4.1. Central sector March 1999. Catch rates (kg/hour) by main groups in swept area bottom trawl hauls on
the shelf. A: Inner shelf (20-70 m), B: Outer shelf (71-200 m).

A. Inner shelf 20-70 m

STAT  Depth  Demersal Pelagic Shrimp Cephalopods Sharks Other Total
1813 68 2039.3 1061.6 136.8 3237.8
1816 60 502.9 374.5 5.4 148.5 1031.2
1821 55 96.2 105.2 2.2 40.5 2441
1822 59 10505.7 1159.7 804.4 12469.7
1823 31 769.5 383.6 20.9 169.2 1343.3
1829 48 460.0 53.6 127.2 640.8
1830 25 81.6 186.4 83.6 351.6
1831 35 56.9 490.4 1.0 56.7 605.0
1833 46 406.3 84.6 0.1 21 40.2 533.4
1841 40 1111.7 200.5 3.0 4371 1752.3
1842 42 354.2 78.9 86.4 519.6
1851 41 2876.8 341.2 0.2 52.7 3270.9
1861 35 258.1 105.7 1.7 51.9 417.4
1862 70 2251.0 1313.7 6.0 19.6 142.0 3732.4
1871 26 19.8 10.7 0.1 0.8 123 43.7
1872 69 541.7 118.2 141 149.8 823.9
1873 44 9.5 8.5 0.1 13.2 18.4 49.6
1882 85 9.0 31.2 0.1 5.6 4.0 49.9
1883 36 5.6 9.5 0.2 5.9 2.8 240
1884 34 68.2 19.5 0.7 15.8 1n.e 116.0
1885 32 207 4.9 0.1 14.0 5.7 454
1886 59 208.5 4.5 28.9 108.1 350.0

MEAN 459 1029.7 279.4 0.2 5.2 2.0 122.3 1438.7
SE 3.0 4825 83.9 0.1 1.6 1.3 38.3 576.4
% CATCH 71.6 194 0.0 0.4 0.1 8.5

Main groups sector 2 (March 1999)
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- 482
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o o
| | | | 1
Groups Denersal Pelagic Shrinp Cephalopod Sharks
1op nunber = nMean, Z2Nd = 3k

B = Arithnetic mean * SE T = nean % t(954)-SE, 3’rd number= sanple size
Bl = Pennington’s estimator, 3°rd number= M (# Obs > cut level)

Figure 4.1 . Confidence intervals on the data in table 4.1 A (see Annex IV).



20

Table 4.1 continued.
B. Outer shelf 71-200 m

STAT  Depth Demersal Pelagic Shrimp Cephalopods Sharks Other Total
1814 113 1201.8 86.6 1377.5 2665.9
1815 80 1220.9 148.4 255.3 1624.6
1819 112 237.5 0.5 4.9 115 254.3
1820 73 1177.7 98.9 2.5 30.2 1309.3
1824 a7 95.1 40.9 1041 324.6 470.7
1828 112 286.4 3.4 22,7 3125
1834 110 275.5 147.9 59 375.9 805.1
1839 109 41.0 229 8.4 300.7 372.9
1840 73 982.8 207.7 16.1 1147 1321.3
1843 79 1676.0 3741 181.8 2231.9
1844 122 50.6 128.5 120.9 300.0
1849 143 147.3 6.7 17.8 86.0 257.9
1850 79 466.8 230.6 1.0 78.3 776.7
1852 76 727.2 61.9 1.7 137.1 927.8
1853 106 124 628.4 39.7 159.6 840.1
1859 110 15.8 3123 4.1 108.8 440.9
1860 74 10523.3 811.4 ' 71.8 11406.6
1868 118 2388.6 6.5 193.9 2589.0
1869 101 69.7 4.6 23.2 45.0 1425
1870 74 2357 58.8 5.2 41.7 3414
1874 91 319.2 1137.7 7.0 257.4 1721.2
1875 108 30.9 85.3 1.1 27.4 5.2 235.5 385.5
1876 179 60.7 169.0 17.3 276.6 523.6
1880 128 9.5 124.6 1.0 4.0 449 183.9
1881 81 158.2 94.3 6.6 2.8 261.8

MEAN 101.9 896.4 199.5 0.1 8.2 0.2 194.2 1298.7
SE 5.1 419.6 55.3 0.1 2.0 0.2 53.8 4475
% CATCH 69.0 15.4 0.0 0.6 0.0 15.0
Main groups sector 2 (March 1999)
Ka/hour
2000 — ggg 2‘2?2
1 25 25
17504 T
1500 —
1250 — (1]
1000 |1
4 T 326
7s0 — || £y
soo —| || 200
- 25
"] B O®ogrogr o2z o83 9z ez
7 25 2 25 19 25 i
R B I I — T l
Groups Denersal Pelagic Shrinp Cephalopod Sharks
lop number = mean, Z°nd = 3k
B = Arithnetic mean * SE I= mean % t(95%>-SE, 3°rd number= sample size
B = Pennington’s estimator, 3°’rd nunber= M (# Obs > cut level)

Figure 4.2 Con

fidence limits on the data in Table 4.1 B (see Annex Iv).
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Angola Central - Demersal fish 10-500 m (1994-1999)
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Figure 4.3 A time series of the mean catch rates of the main group “Demersal” from 10 to 500m in the Angola
central sector from 1994 to 1999. For calculations of confidence intervals see Annex IV.
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Figure 4.4. A time series of the mean catch rates of the main group “Pelagic” from 20 to 500m in the Angola
central sector from 1994 to 1999. For calculations of confidence intervals see Annex IV.
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Figures 4.3 and 4.4 show that there seem to be some long-term trends with a steady increase
in the “Demersal” group, and a cyclic fluctuation in the “Pelagic” group. The year to year
variation, however, is generally small, and very few point estimates are actually significantly
different. It should be noted that the August 1995 survey was specifically aimed at the deep-
water shrimp and hake resources with sampling only deeper than 150 m, and that the August
1997 survey was specifically aimed at the large-eye Dentex (Dentex macrophthalmus) with
sampling between 50 and 300 m only. When disregarding these two surveys, none of the
annual point estimates are significantly different from each other (although the trends still
seem valid).

Concerning the variance of the catch rates in this survey, it should be noted that station 1822
(Table 4.1A) and station 1860 (Table 4.1B), had extraordinarily high catch rates of
“Demersal” fish. Both were stations that had to be interrupted (after 12 and 20 minutes,
respectively) due to bad bottom conditions (Annex I). Figure 4.5 shows a frequency plot of
the catch rates in all the bottom trawl surveys in the central sector from 1994 to 1999 As it
can be seen, stations 1822 and 1860 are among the four highest recorded (together with
station 1691 of last year’s survey, which was another ‘short’ station of 8 minutes duration and
will be discussed below when evaluating the seabream biomass). It therefore seems legitimate
to consider these stations as out-liers in the overall context and investigate their effect on the
estimates.

Main groups sector 2 (1994-1999)
CPUE FREQUENCIES <{(Denersal)
(# OBs. = 556>
(highest frequency = 438)
“% Freq H-nax =11602.50
80 — H-nin = 0.00
—] T Range =11602.50
i Maan = 350.53
n sD = 928.44
60 —
SE mean = 39.37
S0 —
40 —
30 —
20 —
10 — g ™~ b
g g &
A 2 - - wl
o LI | l T I LI | I T 17T I T T | LI O | I T T ] LI I
0 14350 2901 4351 S801 7252 8702 10152 11603
(X-CLASS INTERUAL = 362.6 # = 32)

Figure 4.5. Frequency plot of catch rates of the main group “Demersal” on the central Angolan shelf over the
years 1994 to 1995 with station numbers of the four highest recorded catch rates.
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Figure 4.6. Same as Fig. 4.3, but with station 1691 in May 1998, and stations 1822 and 1860 in this survey
removed.

Excluding the 3 largest catches (Figure 4.6) from the time series, did change the trend pattern
slightly over the last two years, but not significantly. Also the overlap of the confidence
intervals between the different surveys did not change.

4.2  Pelagic groups

Catch rates of the most important pelagic fish families, caught with bottom trawls during this
survey, are presented in Tables 4.2A and B. The “Clupeids” consisted mainly of anchovies
(Engraulis encrasicolus) whereas last year the group was dominated by Mlisha africana and
Sardinella maderensis. These two species were only rarely encountered in this cruise. The
carangids were mainly Cunene horse mackerel (Trachurus trecae), Atlantic bumper
(Chloroscombrus chrysurus), and African lookdown (Selene dorsalis). Figure 4.7 and 4.8
show the average catch rates of Cunene horse mackerel and all “other carangids” on the shelf
(20-200 m) back to 1994. Figure 4.9 and 4.10 show the average catch rates of barracudas,
mainly Sphyraena guachancho, on the shelf, and the hairtails, mainly Trichiurus lepturus,
(down to 600 m as this group is found at all depths).
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Table 4.2. Central sector March 1999. Catch rates (kg/hour) of main pelagic families on the shelf obtained with
bottom trawl hauls. A: Inner shelf (20-70 m), B: Outer shelf (71-200 m).

A. Inner shelf 20-70 m

STAT  Depth Clupeids Carangids Scombrids Hairtails Barracudas Other Total
1813 68 7.3 945.2 108.1 21761 3237.8
1816 60 262.3 29.9 82.3 656.7 1031.2
1821 55 74.4 18.0 12.8 138.9 2441
1822 59 757.4 402.3 11310.0 12460.7
1823 31 22.6 258.0 3.4 86.7 12.0 959.7 1343.3
1829 48 30.4 25 20.7 687.2 640.8
1830 25 116.3 420 3.9 242 165.3 351.6
1831 35 109.9 282.4 6.6 91.5 1146 605.0
1833 46 14.3 36.8 33.5 448.8 533.4
1841 40 7.3 115.2 78.0 1551.7 1752.3
1842 42 2.0 8.4 63.8 4.7 440.6 519.6
1851 4 263.5 25.9 51.8 2929.7 3270.9
1861 35 8.0 29.2 6.8 61.7 311.7 4174
1862 70 1176.6 137.1 2418.7 37324
1871 26 2.6 1.6 6.5 33.1 43.7
1872 69 118.2 705.7 823.9
1873 44 71 1.4 411 49.6
1882 55 0.0 4.4 26.8 18.7 49.9
1883 36 8.6 0.8 14.5 24.0
1884 34 14 10.0 5.3 29 96.5 116.0
1885 32 37 0.2 1.0 40.5 45.4
1886 59 2.6 1.8 3455 350.0

MEAN 45.9 133 201.8 0.2 39.4 24.8 1159.3 1438.7
SE 3.0 7.0 70.2 0.2 19.0 7.1 515.6 576.4
% CATCH 0.8 14.0 0.0 2.7 1.7 80.6
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Table 4.2 cont.
B. Quter shelf 71-200 m
STAT  Depth Clupeids Carangids Scombrids Hairtail Barracudas Other Total
1814 113 30.0 56.6 2579.3 2665.9
1815 80 1.3 113.4 337 1476.2 1624.6
1819 112 0.5 253.8 254.3
1820 73 6.8 72.6 17.4 21 1210.3 1309.3
1824 97 17.8 23.0 429.8 470.7
1828 112 3125 3125
1834 110 97.4 50.5 657.2 805.1
1839 109 22.9 350.0 3729
1840 73 36.9 153.1 10.7 71 1113.7 1321.3
1843 79 1.4 265.0 107.7 1857.8 2231.9
1844 122 108.5 200 171.5 300.0
1849 143 0.4 6.3 2512 257.9
1850 79 8.9 42.2 179.5 546.1 776.7
1852 76 25 59.4 866.0 927.8
1853 106 628.4 211.7 840.1
1859 110 298.5 1.6 21 128.7 440.9
1860 74 2391 739.6 42.8 10585.2 11406.6
1868 118 6.5 2582.6 2589.0
1869 101 4.6 137.9 142.5
1870 74 10.3 46.5 20 282.6 341.4
1874 a1 1.9 1135.7 583.6 1721.2
1875 108 68.8 16.5 300.2 385.5
1876 179 169.0 354.6 523.6
1880 128 3.4 121.2 59.3 183.9
1881 81 66.5 27.8 167.5 261.8
MEAN 101.9 16.6 101.1 04 79.5 1.9 1099.2 1298.7
SE 5.1 119 374 0.4 45.2 1.7 421.3 4475
% CATCH 1.3 7.8 0.0 6.1 0.1 84.6
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Figure 4.7. Mean catch rates of horse mackerel (Trachurus trecae) in bottom trawls on the central shelf



26

250

225

200

175

150

125

100

7S

S0

25

(4]

Angola Central Carangids (Trachurus excl.)
Kga/hour

;

|

s
o

-
w

%

iB

|

8 2

47

20-200m (1994-99)

31

B-=

|

I

Arithnetic nean * SE T = mean

Groups Sep-94 Mar-95 Aug-95 Jul-96 May-97 Aug-97 Mau-98 Mar-99

* (954> SE,
= Pennington’s estinator, number= M (# Obs > 0 or cut level)

l% ;l

nunber= sample size

Figure 4.8. Mean catch rates of the family Caran
frecae), on the central Angolan shelf (20-200 m).

gidae, not including Cunene horse mackerel (Trachurus

Angola Central Atlantic bumper 20-100 n <1994-1999)>
Kg/hour 12
PO oy misinn oo s T
175 — 16
150 —
125 —
] 33
100 — T 16
k- 2
7S — -
- S
S0 — | 16
T il 6
25 — !I [T] 26
!
T28 1 || § o 12 =
o i :
| [ I I | | ]
Groups Sep-94 Mar-95 Jul-96 May-97 Aug-97 May-98 Mar-99
H = Arithnetic mean * SE I= mean * t(95%)-SE, number= sample size
B = Pennington’s estimator, number= M (# Obs > 0 or cut level)

Figure 4.9 Mean catch rates of Atlantic bumper (Chioroscombrus ch

100 m).

rysurus) on the central Angolan shelf (20-




27

Angola Central.
Kg /hour
80

Barracudas 10-200 n (41994-19599)

7S
70
65
(=8
55
50
45
40
35
30
2S5
20
15

o
™
10
S

| 24

W %i@

o
<
T2 @ |
-
-
1)
|

Groups Sep—94 Mar-95 Aug-95 Jul-96

+

Arithmnetic nean SE
Pennington’'s estimator,

I

=
8

T = nean
numvber= M (# Obs > cut level)

| I | |
May-97 Aug—-97 May-98 Har-99

+ £(95X)>-SE, number= sample size

Figure 4.10. Mean catch rates of the family Sphyraenidae (barracudas), on the central Angolan shelf (10-200m).
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Figure 4.11. Mean catch rates of the family Trichiuridae (hairtail) in the central Angolan region (all depths
down to 600 m).
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All Figures 4.7-4.11 of the pelagic groups show large confidence intervals, and no clear
trends, other than the resources may not have changed much over the past 5 years. The
Cunene horse mackerel (Fig. 4.7), again recalling that the cruises in August 1995 and August
1997 had special purposes, may seem to have a declining trend, but this is far from
statistically significant. The catch rates of Cunene horse mackerel also seem to explain most
of the variation in the overall “Pelagic group” (Fig. 4.4). The ‘other’ carangids (i.e. all except
Cunene horse mackerel) seem to have an inverse pattern of the horse mackerel, mainly due to
the Atlantic bumper (Chloroscombrus chrysurus), which seem to be highly fluctuating (Fig
4.9). Both barracudas and hairtail seem to have changed little.

It should be noted that the “sample number” given in the figures above the Pennington
estimator indicates the number of observations above zero (or above the truncate level of very
small catches, see ANNEX IV for explanation). In other words this number, compared with
sample number given above the arithmetic mean estimator, provides an indication of the
encounter rate relative to the total number of samples (i.e frequency of occurrence). For many
of the previous cruises (not taking into account the August 1995 and August 1997 surveys)
the ‘encounter rate’ of both ‘other carangids’ and barracudas seems very low, but with higher
catches during the warm season (March).

4.3  Demersal groups

Table 4.3,A and B presents the catch rates of the most valuable demersal species on the shelf
down to 200 m grouped into ‘families’: seabreams (Sparidae except Boops boops), snappers
(Lutjanidae), groupers (Serranidae), grunts (Haemulidae except Brachydeuterus auritus), and
croakers (Sciaenidae).

Among the seabreams, Denfex macrophthalmus was the dominating species (ANNEX III)
followed by Pagellus belottii, and Dentex barnardi. Snappers were rare except for one large
catch of Lutjanus fulgens at station 1829. Groupers, mainly Epinephelus aeneus, were quite
common and occurred in 40% of the catches from 20 to 300 m (Fig. 4.12). This encounter
rate is much higher than in any of the previous cruises where the incidence ranges from 6 to
25%. The grunts, apart from the non-commercial bigeye grunt (Brachydeuterus auritus),
which will be treated separately, were also common in waters shallower than 100 m and
consisted mainly of Pomadysis incisus, P. rogeri, and P. Jubelini. Last year, this group
dominated the demersal groups on the shelf due to a few very large catches (Fig 4.13), but
this year the overall mean seems to be back at normal levels. Croakers, mainly Umbrina
canariensis, Pseudotolithus typus, and Astractoscion aequidens, were also common, and at
times abundant. This group appears consistently to have an extremely skewed, or sometimes
bimodal, catch distribution, resulting in very large confidence intervals (Fig. 4.14). The
overall picture is, however, fairly stable over the past 5 years.
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Table 4.3. Central sector March 1999. Catch rates ( kg/hour) of valuable demersal species grouped by families.
A: Inner shelf (20-70 m), B: Outer shelf (71-200 m).

A. Inner shelf 20-70 m

STAT  Depth Seabream Snappers  Groupers Grunts Croakers Other Total
1813 68 76.2 7.8 6.3 258.4 2.9 2886.2 3237.8
1816 60 186.1 457 4.6 784.9 1031.2
1821 55 27.3 20 18.7 196.1 244.1
1822 59 629.6 87.6 537.3 298.2 109171 12469.7
1823 31 15.0 9.8 4.5 151.3 1162.7 1343.3
1829 48 110.5 195.5 50.0 55.0 229.9 640.8
1830 25 2.0 29 55 16.9 324.4 351.6
1831 35 1.7 241 34.9 7.5 558.8 805.0
1833 46 172.5 1.9 14.7 344.3 533.4
1841 40 1.7 1.6 1.8 66.6 1680.6 1752.3
1842 42 14.8 9.6 54 480.8 519.6
1851 41 16.7 1.3 1.9 6.2 3245.0 3270.9
1861 35 2.6 2.3 146 15.2 382.8 417.4
1862 70 542.7 0.4 1.3 3178.0 3732.4
1871 26 43.7 437
1872 69 93.3 6.7 8.0 715.9 823.9
1873 44 6.1 34 40.2 49.6
1882 55 4.3 0.2 45.4 49.9
1883 36 1.7 24 19.8 240
1884 34 8.2 1.9 1.1 104.8 116.0
1885 32 9.3 8.0 1.1 271 454
1886 59 2085 141.5 350.0

MEAN 45.9 97.3 9.2 84 45.9 27.0 1250.8 1438.7
SE 3.0 36.7 8.9 4.4 26.2 14.8 509.8 576.4
- 6.8 0.6 06 3.2 19 86.9
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Figure 4.12. Mean catch rates of the family Serranidae (groupers) in the central Angolan region from 10 to 300

m over the past 5

years.
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Table 4.3 cont.
B. Outer shelf 71-200 m
STAT Depth  Seabream  Snappers  Groupers Grunts Croakers Other Total
1814 113 4023 10.7 560.3 1692.6 2665.9
1815 80 239.7 7.7 49.7 84.7 12429 1624.6
1819 112 199.5 548 254.3
1820 73 785 1.4 16.2 1213.2 1309.3
1824 97 95.0 375.7 470.7
1828 112 256.4 28.0 28.1 3125
1834 110 1025 3.8 698.8 805.1
1839 109 29.9 2.1 340.9 372.9
1840 73 27.2 64.8 12294 1321.3
1843 79 52.9 43.6 2135.4 22319
1844 122 38.4 3.4 258.2 300.0
1849 143 147.3 110.6 2579
1850 79 49.0 727.7 776.7
1852 76 84.3 843.6 927.8
1853 106 9.6 830.5 840.1
1859 110 15.8 4251 440.9
1860 74 646.4 10760.2 11406.6
1868 118 946.3 8.9 1395.6 238.3 2589.0
1869 101 69.7 72.8 1425
1870 74 201.3 7.8 132.3 3414
1874 g1 99.4 219.8 1402.0 1721.2
1875 108 19.0 366.5 385.5
1876 179 60.7 462.8 523.6
1880 128 95 174.4 183.9
1881 81 0.8 04 260.6 261.8
MEAN 101.9 155.3 0.0 1.5 2.0 96.9 1043.1 1298.7
SE 51 43.9 0.0 0.7 2.0 59.0 420.3 447.5
- 12,0 0.0 0.1 0.2 7.5 80.3

Figure 4.13 show a time series of the catch rates of the family Haemulidae (grunts) in the
central Angolan region from 20 to 100 m (the range of their distribution) over the past 5 years
(the August 1995 deep-water survey not included). There is only a significant difference
between the September 1994 survey and the surveys in July 1996 and May 1998. However, in
the September 1994 survey, the abundance is surprisingly low with grunts appearing (in
insignificant amounts) in only 3 out of 23 stations on the inner shelf, whereas in the May
1998 survey, they had a strong bimodal distribution of low and high catch rates (6 stations
with less than 10 kg/hour and 5 stations of more than 200 kg/hour). Such distribution makes
the confidence intervals (even the bootstrap looks like a negative exponential distribution,
Fig. 4.13) very difficult to define. From the overall stability observed in most other demersal
groups, it is hard to believe that the observed differences in this group would be due to
density fluctuations in the population alone. Rather it appears that the sampling and survey
design for this group is not the most adequate to draw firm conclusions on biomass level
changes.
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Figure 4.13 Mean catch rates of the family Haemulidae (Grunts) in the central Angolan region from 20 to 100m.
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Figure 4.14, Mean catch rates of the family Sciaenidae (Croakers) in the central Angolan region from 20 to 300
m.
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Figure 4.15. Mean catch rates of the valuable seabreams in the central Angolan region from 10 to 300 m with
station 1691 from the May 1998 survey included.
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Figure 4.16. Mean catch rates of the valuable seabreams in the central Angolan region from 10 to 300 m with
station 1691 from the May 1998 survey excluded.
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Figures 4.15 and 4.16 show the mean catch rates of valuable seabreams (all Sparidae except
Boops boops) over the past 5 years with, and without, station 1691 from the May 1998 survey
included. The reason for this presentation is because in the 1998 report the total calculated
biomass of the seabream in the central region was around 3 times higher than in the previous
years (Table 4.4). Station 1691 (containing the highest catch of demersal fish on record since
1994, Fig 4.5) was an 8 minutes station that had to be interrupted due to bad bottom
conditions, but which landed 1.6 tonnes of mainly Dentex machrophthalmus. When raised to
catch per hour it resulted in the staggering record. It was included in the biomass estimate and
generated the threefold increase. Had the variance been included and confidence interval
calculated it would have spanned from 0 to more than 150,000 tonnes. With the station
excluded (Fig. 4.16) it would have resulted in a biomass estimate of 19,500 tonnes (with 95%
confidence interval from 13,000 to 26,000 tonnes), which is in line with this and previous
surveys (Table 4.4). This example illustrates the danger of just operating with mean catch
densities.

Figures 4.15 and 4.16 also illustrates the mean catch rates of the August 1997 survey, which,
although not significantly different (statistically), are considerably higher than all the other
surveys. The August 1997 survey was aimed specifically at Dentex macrophthalmus in order
to establish its distribution and biomass levels, and was therefore conducted within the 50 and
350 m isobaths (Note that although Figs. 4.15 and 4.16 cover the range 20 to 300 m, the
general picture does not change if all surveys were delimited by the 50 to 350 m depth
interval). The August 1997 Report concluded that the biomass of Dentex macrophthalmus in
the central region was 22,000 tonnes (Note this estimate has not been included in the time
series, Table 4.4). The discrepancy between the May 1997 survey and the August 1997 survey
raises the important question on what is the ‘true’ density of seabreams, calculated from
bottom trawl surveys, when different surveys with different aims, but covering the same area,
with approximately the same intensity, and with the same gear and methods, arrive at
strikingly different results in the catch rates. It also needs to be clarified how, given the
differences in catch rates, the August 1997 survey resulted in a biomass estimate not much
different from previous surveys. The August 1997 Report is now being reviewed before being
finally printed.

Another problem, when evaluating and comparing the seabream biomass estimates from
previous surveys, is an inconsistency in how these have been derived in terms of depth strata
and their respective areas. It appears that most reports, but not all, only have been using the
catch rates on the shelf, i.e down to 200m for calculating biomass estimates of the ‘shelf
species’. However, as seen from Figure 4.17, the distribution of seabreams extend down to at
least 300 m. If the distribution beyond 200m are not included, then on average at least a third
of the seabream catches, and 8% of the area, have not been accounted for (Fig. 4.17).
Furthermore, some reports have used the area in the shallowest strata from O to 50 m, while
others are using the area from 20 to 50 m.
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Figure 4.17. Depth distribution in percent catch rates of seabreams in the pooled catches of all surveys in the
central region from 1994 to 1999.

Figure 4.18 shows the distribution of the seabreams in the region between Luanda and
Benguela. The general distribution, and areas with high concentration, is almost identical with
the two previous years.

Despite the stated problems when evaluating and comparing the results of the different
cruises, the overall conclusion is that the seabreams in the Luanda-Benguela region seems not
to have changed much during the past 5 years. However, activities have already been started
for reviewing the time series and reassess the biomass estimates with a standardised approach
in order to get a more confident picture.
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44  Congo River-Luanda shelf

The present survey covered the northern region of Angola from Congo River to Luanda (Fig.
2.2), whereas most of the previous surveys in this region also have covered the Cabinda area
north of the Congo River. However, the Cabinda area is now practically inaccessible to
fisheries surveys due to the increased restrictions from the oil exploitation. This difference in
the survey designs should be remembered when comparing the biomass tables presented, and
it also adds support to the already mentioned need for reassessing the time series of the
biomasses.

A total of 67 successful swept-area trawl stations were accomplished on the shelf area (20-
200 m) in the northern region (Table 2.1). Table 4.5 shows the catch rates by main species
groups for the inner (20-70 m) and the outer shelf (71- 200 m). The group definitions are the
same as for the central region and are given in ANNEX VL

Table 4.5. Northern sector, March 1999. Catch rates (kg/hour) by main groups in swept area bottom trawl hauls
on the shelf. A: Inner shelf (20-70 m), B: Quter shelf (71-200 m).

A. Inner sheif 20-70 m
STAT  Depth  Demersal Pelagic Shrimp Cephalopods Sharks Other Total
1899 32 940.5 1238.7 47.5 5.7 296.8 2529.2
1900 49 2273.8 338.7 1091 2721.6
1901 32 574.0 454.8 12.7 157.9 1199.4
1802 55 735.2 373.8 1.0 52.0 1162.0
1913 30 626.8 1429.5 11.0 1.4 228.2 2306.9
1914 53 301.5 116.5 1.7 1401 559.9
1920 44 538.8 216.2 0.9 1.0 145.0 8901.9
1921 27 926.6 359.1 - 48 345 277.9 1602.9
1927 66 998.6 111.7 2.4 30.1 1142.8
1933 49 552.7 257.0 13.4 823.2
1935 21 44.9 97.8 0.1 3.3 1401 286.2
1936 45 105 55 0.3 4.9 21.2
1937 54 170.2 59 68.2 2443
1961 50 21.6 16.2 0.2 1.2 39.2
1970 40 137 9.3 4.2 27.2
1971 55 0.7 34.2 0.2 9.4 44.5
1977 44 72.1 85.3 1.2 141.3 299.8
1978 65 235 26.9 0.8 97.8 10.7 159.8
1985 32 5.4 0.1 4.1 9.7
1986 46 39.0 12.9 6.5 58.4
MEAN 44.5 443.5 259.5 3.3 0.3 8.3 92.1 807.0
SE 2.8 125.3 88.5 24 0.1 5.1 214 187.6
% CATCH 55.0 322 0.4 0.0 1.0 1.4
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Table 4.5 continued.
B. Quter shelf 71-200 m
STAT Depth  Demersal Pelagic Shrimp Cephalopods Sharks Other Total
1889 191 18.7 450 19.3 11.7 1184.7 1280.4
1890 83 1572.2 216.9 58.6 88.4 1936.1
1891 78 319.5 291.9 25.1 62.0 698.5
1882 109 614 177.2 21.8 12.1 58.1 330.6
1893 178 67.8 129.8 9.0 32.8 1238.6 1478.0
1896 153 2.7 725 0.3 16.2 5.1 96.7
1897 112 34.1 48.7 7.0 48.6 138.5
1898 87 800.6 1111.3 58.0 1969.9
1903 98 583.7 5156 19.6 436.7 1555.6
1904 140 35.5 24.5 12 55.0 9.2 868.4 993.9
1910 171 39.7 82,7 17.6 54.6 15822 1776.8
1911 110 1297.4 255.0 3.3 156.7 1712.4
1912 76 337.9 365.3 8.4 75.9 787.4
1916 150 23.9 10.1 14.6 411 89.7
1917 109 67.1 19.0 4.7 54.8 145.6
1918 97 7371 40.3 20.9 57.0 855.3
1919 80 69.2 85.4 19.6 55.0 229.3
1924 187 54.3 356 1.6 5.8 6.2 1034.9 1138.4
1925 106 2283.9 10.8 45.3 24.4 2364.4
1926 93 102.6 36.1 3.5 523 1945
1930 119 168.7 966.9 26.6 5.0 62.4 1229.5
1931 105 251.2 2916 9.3 50 422 589.2
1932 73 1876.4 128.7 40.4 171 2062.5
1938 92 397.5 2.2 13.0 23.3 436.0
1939 165 55.3 145.7 9.9 444 .6 655.5
1945 96 1.7 18.5 1.6 20.8 5.5 48.0
1946 124 3101 35.8 9.4 1.2 81.4 437.9
1947 157 43.6 118.1 0.7 11.3 16.8 79.1 269.6
1852 117 96.6 36.7 7.7 11.6 67.6 220.2
1953 90 59.7 10.7 2.4 21.5 943
1954 77 301.9 119.1 3.2 31.9 456.0
1855 91 2225 5.9 8.9 3.1 47.5 287.8
1956 104 78.1 38.9 3.7 78.7 199.4
1957 196 37.8 26.7 11.0 19.7 71 378.9 481.2
1962 77 62.1 0.1 25 14.4 79.1
1963 120 926 546.7 7.6 40.0 686.9
1964 175 30.7 776.2 5.6 41 23.9 8405
1972 80 706.1 1075.7 13.8 9.7 1805.3
1973 121 152.8 36.9 0.9 3.5 194.0
1974 157 108.0 67.8 4.0 38.9 218.7
1979 B84 115.2 5.2 0.3 7.4 128.1
1980 109 116.9 26.6 0.5 11.8 155.7
1981 120 386.9 20.5 11.9 419.4
1982 191 78.5 304.0 6.5 20.4 122.2 531.7
1987 83 83.6 557.4 23.8 664.8
1988 114 59.7 38.1 0.7 11.1 109.6
1989 180 71.5 107.9 0.6 241 26.3 230.4
MEAN 119.9 308.0 193.0 11 11.8 54 189.6 708.8
SE 5.4 72.8 41.6 0.5 2.0 17 53.7 94.9
% CATCH 43.5 27.2 0.2 1.7 0.8 26.7
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Like in the central region, the “Demersal” group dominated in the overall catches, but with
slightly lower proportions in the two strata, and with mean catch rates of about only half the
values obtained in the central region. In contrast, the other main groups: “Shrimp”,
“Cephalopods”, and “Sharks” had generally higher catch rates than in the central region,
while the “Pelagic” group was almost the same. Still, the total catch rates in the northern shelf
region were only around half of those in the central region due to the decreased abundance of
the Demersal group.

Angola North - Demersal fish 20-500 n (1994-1999)
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i E = Pennington’s estinator, number= M (# Obs > 0 or cut level)

Figure 4.19. A time series of the mean catch rates of the main group “Demersal” from 20 to 500m in the
Angola northern sector from 1994 to 1999.

Figures 4.19 and 4.20 show the time series of catch rates (20-500 m) for the two main groups:
“Demersal” and “Pelagic” in the northern region for the bottom trawl surveys back to 1994.
There was no survey of the demersal resources in 1998, and again it should be noted that the
August 1997 survey was specifically aimed at the large-eye Dentex (Dentex macrophthalmus)
with sampling between 50 and 300 m only. The two figures show approximately the same
trends, i.e. a slightly increasing trend over time with somewhat higher catch rates in 1997, but
the increase is not statistically significant. Furthermore, the possible trend of a steady increase
in the “Demersal” group in the northern region is not as clear as the one observed in the
central region (Figs. 4.3 and 4.6). The overall reduced catch rates of demersal fish, of around
half of those in the central region, seem to be a consistent feature for all the surveys in the
northern region. Statistically, however, there are no significant differences in the catch rates
between the two regions for each survey. For the “Pelagic” group, the more cyclic fluctuation
with a peak in 1997 observed in the central region, seems repeated in the northern region, and
the overall catch rates are almost the same.
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Figure 4.20. A time series of the mean catch rates of the main group “Pelagic” from 20 to 500m in the Angola
northern sector from 1994 to 1999.
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4.5  Pelagic groups

Catch rates of the most important pelagic fish families, caught with bottom trawls during this
survey, are presented in Table 4.6,A and B.

Table 4.6. Northern sector March 1999. Catch rates ( kg/hour) of main pelagic families on the shelf obtained
with bottom trawl hauls. A: Inner shelf (20-70 m), B: Outer shelf (71-200 m).

A. Inner shelf 20-70 m

STAT Depth Clupeids Carangids Scombrids Hairtalls Barracudas Other Total
1899 32 417.6 717.4 89.5 142 1290.6 2529.2
1800 49 259.8 225 13.2 43.2 2382.9 2721.6
1801 32 179.3 2241 18.1 33.3 7446 1199.4
1902 55 160.1 101.8 79.1 32.7 788.3 1162.0
1913 30 383.0 10251 9.1 12.3 877.4 2306.9
1914 53 100.5 4.4 11.6 443.3 569.9
1920 44 241 204 171.7 685.7 901.9
1921 27 295.5 4.8 8.0 50.8 1243.8 1602.9
1927 66 3.2 80.5 28.0 1031.1 1142.8
1933 49 1.1 12.5 5.9 237.6 566.2 823.2
1935 21 2.4 68.3 9.6 0.8 16.7 188.4 286.2
1936 45 2.1 3.4 15.6 21.2
1937 54 0.4 55 238.4 2443
1961 50 0.2 5.9 10.2 229 39.2
1970 40 0.0 35 5.8 17.9 27.2
1971 55 0.0 25.2 1.7 7.2 10.3 445
1977 44 57.9 2.4 1.6 23.5 2145 299.8
1978 85 0.1 9.2 1.0 16.6 132.9 159.8
1985 32 0.1 9.6 9.7
1986 46 12.9 455 58.4

MEAN 445 94.2 116.9 0.5 1341 34.8 547.5 807.0

SE 2.8 31.2 60.0 0.5 57 13.6 136.2 197.6
% CATCH 11.7 14.5 0.1 1.6 4.3 67.8




42

Table 4.6 continued.
B. Outer shelf 71-200 m
STAT  Depth Clupeids Carangids Scombrids Hairtails Barracudas Other Total
1889 191 45.0 1235.4 1280.4
1890 83 5.6 165.8 45.5 1718.2 1936.1
1891 78 2.7 98.7 190.4 406.6 698.5
1892 109 0.2 2.8 174.2 153.4 330.6
1893 178 129.8 1348.1 1478.0
1896 153 725 243 96.7
1897 112 487 89.7 138.5
1898 87 285.0 826.3 858.6 1969.9
1903 98 206.5 309.0 1040.0 1555.6
1904 140 245 969.4 993.9
1910 171 827 1694.2 1776.8
1911 110 44.5 210.5 1457.4 1712.4
1912 76 24 3494 13.4 4222 787.4
1916 180 10.1 79.6 89.7
1917 108 19.0 126.6 1456
1918 97 1.6 0.3 384 815.0 855.3
1919 80 0.3 55.6 274 21 143.8 229.3
1924 187 35.6 1102.9 11384
1925 106 2364.4 2364.4
1926 93 1.1 35.0 158.4 1945
1930 119 966.9 262.6 1229.5
1931 105 49 286.7 307.7 599.2
1932 73 12 113.0 4.4 1933.8 2062.5
1938 92 436.0 436.0
1939 165 1457 509.8 655.5
1945 96 15.7 2.8 29.5 48.0
1946 124 1.4 34.4 402.1 437.9
1947 157 118.1 151.5 269.6
1952 117 0.6 36.1 183.4 220.2
1953 90 7.2 3.6 83.5 94.3
1954 77 0.2 10.1 3.3 105.5 337.0 456.0
1855 91 1.7 0.6 3.2 0.4 281.9 287.8
1956 104 35 354 160.5 199.4
1957 198 26.7 454.5 481.2
1962 77 0.1 78.0 7941
1963 120 454.5 92.2 140.2 686.9
1964 175 776.2 64.3 840.5
1972 90 1017.8 21 55.8 729.6 1805.3
1973 121 4.6 32.3 157.2 184.0
1974 157 67.8 150.9 218.7
1979 84 0.1 5.1 122.9 128.1
1980 109 255 1.0 128.2 155.7
1981 120 9.6 10.9 398.8 4194
1982 191 304.0 227.7 531.7
1987 83 3.0 502.3 521 107.4 664.8
1988 114 1.8 36.3 715 109.6
1989 180 107.9 122.5 230.4
MEAN 119.9 0.6 72.0 0.1 117.9 2.5 515.8 708.8
SE 5.4 0.3 26.8 0.1 30.9 2.2 84.3 94.9
% CATCH 0.1 10.2 0.0 16.6 0.4 72.8
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The “Clupeids” in the northern sector consisted mainly of Ilisha gfricana and Sardinella
maderensis, whereas the dominant clupeid in the central region (Engraulis encrasicolus) was
absent in the northern region. The carangids consisted mainly of African lookdown (Selere
dorsalis) and Atlantic bumper (Chloroscombrus chrysurus), while the catch rates of the
dominating carangid in the central region, the Cunene horse mackerel (Trachurus trecae) was
down to one third of the catch rates obtained in the central region. Figure 4.21 and 4.22 show
the average catch rates of Cunene horse mackerel and all “other carangids” on the northemn
shelf (20-200 m) back to 1994. Figure 4.23 and 4.24 show the average catch rates of
barracudas, mainly Sphyraena guachancho, on the northern shelf, and the hairtails, mainly
Trichiurus lepturus, (down to 600 m as this group is found at all depths).
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Figure 4.21. Mean catch rates of horse mackerel (Trachurus trecae) on the northern shelf

The pattern in catch rates of the Cunene horse mackerel over time in the northern and central
region (Fig. 4.21 and 4.7) is very similar with a slight increase from 1994 to 1997, but very
low catch rates in 1995 and during this cruise. For the “other carangids™ (Fig 4.8 and 4.22)
there is less similarity, probably because the proportion of different species is different in the
two ‘groups’. However, the considerably higher mean catch rates observed in the northern
sector in 1997, and also reflected in the estimated biomass (Table 4.8), is probably an
overestimation resulting from a single huge catch (around 10 t/hr) of Selene dorsalis obtained
during 14 minutes trawling at station 1346.

For the barracudas (Fig. 4.10 and 4.23) and the hairtails (Fig 4. 11 and 4.24), there are no
clear pattern in the catch rates (except perhaps a slightly increasing trend for the hairtials in
the northern region), but also no significant changes over time. Biomass estimates for all the
pelagic groups are presented in Table 4.8.
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Figure 4.22. Mean catch rates of the family Carangidae,

on the northern Angolan shelf.

excluding Cunene horse mackerel (Trachurus trecae),
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Figure 4.23. Mean catch rates of the family Sphyraenidae (barracudas), on the northern Angolan shelf.
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Figure 4.24. Mean catch rates of the family Trichiuridae (hairtails) in the northern Angolan region (all depths
down to 600 m).

4.6  Demersal groups

Table 4.7,A and B presents the catch rates of the most valuable demersal species on the shelf
down to 200 m grouped into ‘families’: seabreams (Sparidae except Boops boops), snappers
(Lutjanidae), groupers (Serranidae), grunts (Haemulidae except Brachydeuterus auritus), and
croakers (Sciaenidae).

Among the seabreams, Pagellus belottii, was the dominating species in the north (ANNEX
I followed by Dentes angolensis, Dentex congoensis and Pagrus caeruleostictus. Dentex
macrophthalmus and Dentex barnardi, the first and third most important seabream species in
the central region, were not found in the northern region during this cruise. Also Snappers
were absent in the northern region. Groupers, mainly Epinephelus aeneus, were less common
than in the central region but occurred in 30% of the catches from 20 to 300 m (Fig. 4.26).
The groupers, like the seabreams (Fig 4.28), appear to have a distinct seasonal pattern in the
catch rates, with higher catches during the winter season (August) than during the summer
season (March). Among the grunts, the non-commercial bigeye grunt (Brachydeuterus
auritus) was still the most important species in the north, but with a density of about one
fourth of what was found in the central region. The other grunts were almost as abundant in
the north as in the central region, but Pomadysis incisus and P. jubelini had swapped order of
importance. P. rogeri was absent in the north but a new species P. peroteti occurred . The
time series of grunts in the two regions (Fig 4.13 and 4.25) are almost identical in the two
regions.
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Croakers, mainly Umbrina canariensis, Argyrosomus hololepidotus, and Pseudotolithus
fypus, were still common in the north, but with slightly lower catch rates than in the central
region.

The catch rates of seabreams in the northern sector (Fig 4.28) were generally less than half of
those found in the central region. Otherwise, apart from the apparently distinct seasonal
variation in the north, the time series indicate, like in the central sector, a remarkable stable
situation. Also the distribution pattern (Fig. 4.29) seems pretty consistent with previous
surveys.

Biomass estimates of the commercially important demersal groups in the northern region are
presented in Table 4.8. It should be noted that the time series of the biomass estimates
(previous values taken from earlier reports) and those of the catch rates (presented in this
report) do some times not correspond. For example. the seabreams had biomass estimates in
1994 and 1996 around 3 times higher than those of 1995, 1997 and the present survey, while
the catch rates (Fig. 4.28) were only 16% and 30% higher in 1995 and 1996, respectively,
compared to the present survey. Similarly, the mean catch rates of seabreams in 1995 and
1997 were identical (48 kg/hr), while the biomass estimates of these two years differ with
2000 tonnes. Also for grunts there seems apparent inconsistencies between the biomass
figures and the catch rates (Fig. 4.25). As already mentioned, this calls for a reassessment of
the biomass figures.

Table 4.7. Northern sector March 1999. Catch rates ( kg/hour) of valuable demersal species grouped by
families. A: Inner shelf (20-70 m), B: Quter shelf (71-200 m).

A. Inner shelf 20-70 m

STAT  Depth Seabream Snappers  Groupers Grunts  Croakers Other Total
1899 32 47 18.9 69.0 89.0 2347.6 25292
1900 49 197.5 357.0 118.8 2048.3 2721.6
1901 32 9.2 38.6 1151.6 1199.4
1902 55 36.2 210.8 83.0 832.1 1162.0
1913 30 87.6 233.7 1985.6 2306.9
1914 53 115.6 130.6 55.3 258.3 559.9
1920 44 17.2 1.9 4.5 291.0 587.3 801.9
1921 27 70.4 48.0 1484.5 1602.9
1927 66 439.3 28.7 674.7 1142.8
1933 49 6.6 546.1 270.5 823.2
1935 21 10.7 0.6 1.3 273.7 286.2
1936 45 5.4 15.8 21.2
1937 54 126.5 38.1 79.7 244.3
1961 50 21.6 176 39.2
1970 40 13.0 0.6 13.6 27.2
1971 55 0.7 43.8 445
1977 44 6.2 8.0 1.5 36.3 247.8 299.8
1978 65 14.3 7.6 137.9 158.8
1985 32 54 4.2 9.7
1986 46 26.1 129 19.4 58.4

MEAN 445 524 0.0 4.4 75.8 49.8 624.7 807.0
SE 2.8 23.5 0.0 21 32.1 18.3 171.5 197.6
% CATCH 6.5 0.0 0.5 9.4 6.2 77.4
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Table 4.7 continued.
B. Outer shelf 71-200 m .

STAT  Depth Seabream  Snappers  Groupers Grunts  Croakers Other Total
1889 191 18.1 1262.3 1280.4
1890 83 51.5 7.6 1876.9 1936.1
1891 78 21.7 1.6 4.1 671.1 698.5
1892 108 59.6 0.8 270.1 330.6
1893 178 43.8 24.0 1410.2 1478.0
1896 153 2.7 94.1 96.7
1897 112 15.5 6.7 2.5 113.7 138.5
1898 87 11.2 10.3 1948.4 1969.9
1903 98 63.8 27.2 15.2 14495 1555.6
1904 140 334 21 958.3 993.9
1910 171 39.7 17371 1776.8
1911 110 147.4 0.5 1.1 1563.5 1712.4
1912 76 110.0 86.5 48.9 63.2 478.9 787.4
1916 150 23.9 0.1 65.8 89.7
1917 109 66.5 0.6 785 145.6
1918 97 56.8 798.5 855.3
1918 80 421 1.4 185.7 229.3
1924 187 279 26.4 1084.1 11384
1925 106 189.8 97.5 1757.2 320.0 2364.4
1926 93 81.7 1.3 111.6 194.5
1930 119 162.8 4.8 1061.9 1228.5
1931 105 80.2 519.0 599.2
1932 73 100.3 1.2 1960.9 2062.5
1938 92 388.2 3.3 44.6 436.0
1939 165 49.2 6.1 600.2 655.5
1945 96 0.7 47.3 48.0
1946 124 39.1 398.8 437.9
1947 157 39.3 37 226.6 269.6
1952 117 60.8 5.6 153.7 220.2
1953 90 55.6 38.7 94.3
1954 77 297.9 2.9 155.3 456.0
1955 N 214.1 73.8 287.8
1956 104 57.6 14.4 127.4 199.4
1957 196 35.5 2.3 443.4 481.2
1962 77 44.7 17.3 17.0 79.1
1963 120 90.1 596.8 686.9
1964 175 30.7 809.8 840.5
1972 90 51.8 25.1 1728.4 1805.3
1973 121 152.4 41.6 184.0
1974 157 106.5 112.2 218.7
1979 84 112.8 22 131 1281
1980 109 116.9 38.8 166.7
1981 120 386.9 324 4184
1982 191 255 53.0 453.2 531.7
1987 83 35.4 629.4 664.8
1988 114 59.7 48.9 108.6
1989 180 23.0 48.5 158.9 230.4

MEAN 119.9 83.5 0.0 6.0 1.2 43.3 574.7 708.8
SE 54 12.7 0.0 2.8 1.4 37.3 89.6 94.9
% CATCH 11.8 0.0 0.9 0.2 6.1 81.1
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Figure 4.25. Mean catch rates of the family Haemulidae (grunts) in the northern Angolan region from 20 to
100m.
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Figure 4.26. Mean catch rates of the family Serranidae (groupers) in the northern Angolan region from 20 to
300 m over the past 5 years.
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Angola North Croakers 20-300 m (1994-1999)
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Figure 4.27. Mean catch rates of the family Sciaenidae (croakers) in the northern Angolan region from 20 to
300m.

Angola North Seabreans 20-300 n (1994-1999)
Ka/hour
200
175 —
- 45
2l 11
7 40 38 15
125 —{ 46 T
100 —
79 70
75 < [T 47 38 ' ag 28 ;
N % E
25 — -
(8]
[ I | I I I 1
Groups Aug-94 Mar—-95 Aug-96 May—-97 Aug-97 1998 Mar-99
H = arithmetic mean ¥ SE ] = nmean * t(95X)-SE, nunbers= sample size
= Pennington’s estimator, number= M (# Obs > O or cut level)

Figure 4.28. Mean catch rates of the valuable seabreams in the northern Angolan region from 20 to 300 m.



50

11 12 13
0
Y T s P T e Py et
N
i
Cabinda
’-‘I’ e :.',;..,. ................... K R

Dr. Fridtjof Nansen
Angola North
Fish distribution

13.03 — 28.03.1999"
Seabreams (kg/hour) :

B «s0

Ol ET (60 b WA\
D]] 50~-300
100-200
@ ) 200
-
an
T, W LI/ S
11 12 13

Figure 4. Estimated distribution of seabreams (family Sparidae).

Congo River - Luanda.



al

*$]IWI| 9OUIPIJUOD PUB FS 9IB[NI[BD
01 pasn a1em AT XEANNY Ut () pue (9) ‘(€) ‘(7) suonenba pue SIS-NVN 01 P2{ul] St YoIym [poW YLV AD Ui WOl pauleiqo olai sdnoi3
snowea oy 1oJ ejens yidop £q UONEBLIBA JO SJUSIOIJA0)) *ASAINS ) Suunp juejsuod Aparewrixoidde st (anoy Iod pasijeuLiou) jdoms eore oy 1By}
SPIOM IOUI0 UI “JAIN/} PUB INOY/BY UI S9)el Y2Jed usamiaq Juelsuod st (Ugstl/gs) UOHEBLIEA JO JUSIDI}JI00 913 18 uondwnsse 9y) WOy paje[nofed
o1oMm K9AINS SIY) 10J SYWI[ 9OUIPIIUOD %S6 Y ‘(I XANNY) SSNISUIp UBIW 3y JO SABUINSI JUBHEA sonpoid jou seop SIS-NVN 90UIS ‘Al
YANNY ‘uonngusip ay) jo a3uel yidop ojoym ay) Sutoa0d ‘AT XHANNY ‘() pue (1) suonenbe wolj spew oI $AJLUINS SSBUWOI] PIPNEIS @

(87’ pue G7'{ SINJL] 998) PAILWNSAIAA0 A[qeqoid ore s21n31J 959U} 10N
(1oquuoydog-ABIAD) UOSEIS IANUIM @
(yoreN-A1Bniqa,]) UOSEas JOWUINS }

(3x0] 935) SUONBLINSS SSEWOIq Yy uI sy yidep pue ‘ejens Yidap ‘Sease JUIISIP Pasn aAvlY SK9AINS JUSIQJJIP JBY] AJON]

000L

10¥¥C 096 1€691 0616 00LS 00z11 0068 00£8 002¢ 0096 [reuieH
SOvy 9¢eL TLET 0c1 00t 001¥ 0z8 0001 - 006 0081 sepnoeLied
99LTC 1S0€ 60¥CI 06LEV T %% ooze 00811 ooeel 0oo¥ 098 0591 0068 spiduered 0
9¢c%9 6591 0Ly 05605 00Lvy 009 00581 00002 000¢! 00€6 00611 [2JX{OBUI SSI0F]
L9195 TLIGT 699LE 0199L 008LS 00¢1c 00TLI 00012 00L61 0069 008TY unid oAogrg
06L0Y eEIL] 1968¢ OI€EE 00L9S ooeel 00¥1Y 000vL ovese 000651 0v0TT Jestawap ung
SoLT LT 020l 0L9 00LE 006 002t "000€ 0v6 056 OrL stodnoip
6LLL] 0 _1¥98 Aaning 05001 009711 001v 0019 0o0¥T 009861 009¥% 00cs SIaqe0I)
¥LOOT L811 0t9¢s ON 09¥01 00¢11 oocy 006 0001 0oecT ov8 00¥1 SIUNID)
E8LLT LGS6 0L9ET 0elcl 0020+ 00101 00T Exx 00091 00591 0056 00LPT Swealqesy

SJIUI] 9OUDPLUOD %56 e ¢ ¢ 4 o 4 L 2 L 4 o o

®6661 6661 8661 L661 9661 G661 7661 661 | I/1661 1/6861 1/9861

$53UU0) SSEWOIY

“gpuen 0] 12A1Y 03U0D) BAIE ) PAISA0D AJAINS 6661 juasaid oy, “epuen 0) BpUIqe)) WOl Bale 31
Pa12A0D £661-986] U2amIaq SAaaIns 2y ], "uonednsaaul jo seak £q ‘[1jj2ys sy uo sdnoad urew £q ysy a1de[ed pue [eSIOWIP [qEN[EA JO (SauL0]) S9TBLLSA SSEWOLY "§°'F AqBL




52

4.7 Review of results

Table 4.4 and 4.8 give the time series of biomass estimates of the most important ‘inshore’
species for the central and northern sector respectively. For the ‘demersal’ species, seabreams,
grunts, croakers, and groupers, the estimates of this survey are close to all the previous years,
except for seabreams and grunts in1998 in the central sector, and for seabreams in 1994 and
1996 in the northern sector, which had considerably higher estimates. As explained in the
text, all these higher figures are probably overestimations. All other figures in the time series
are contained within the 95% confidence intervals estimated for this year in both the northern
and central sector. There is perhaps a slightly increasing trend in the overall demersal biomass
over the past 5 years, but all the valuable species seem to have remained stable.

For the ‘pelagic’ species there is more variation, particularly for horse mackerel, barracudas,
and hairtail, although few of the changes are statistically significant. Still, the pelagic species
appear to be more influenced by the oceanographic conditions, with horse mackerel
fluctuating negatively with the warm, low salinity events in 1995 and this year, while ‘other’
carangids and barracudas are fluctuating in opposite phase.

As emphasized in this report, there is an urgent need to reassess the biomass figures in a
standardised way, using the same areas, depth stratification, distribution ranges, and with
proper confidence intervals. This work has now been initiated as a separate activity within the
co-operation between IIP and IMR For this reason, no attempt has been made in this report to
extend the traditionally presented summary the biomass estimates for valuable demersal fish
in the period 85 - 98.
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CHAPTER 5 CATCH RATES, DISTRIBUTION, COMPOSITION AND
BIOMASS ESTIMATES OF DEEP-WATER SHRIMP AND HAKE
(SLOPE)

The slope (from 201 to 600m) of the central Sector (Luanda-Benguela) was covered with 26
swept-area hauls, and the slope of the northern sector (Congo River- Luanda) was covered
with 38 hauls. The distribution of the hauls by sector, position and depth intervals are shown
in Table 2.1 and Figures 2.1 and 2.2. The results from the swept-area analysis by sector and
depth intervals are presented in ANNEX III.

Table 5.1 and 5.2 show the composition of the catches on the slope by sector and main
groups, using the same group definitions as in Table 4.1 (see ANNEX VI).

Table 5.1. Central sector March 1999. Catch rates (kg/hour) by main groups in swept-area bottom trawl hauls on
the slope (201-600 m).

STAT  Depth  Demersal Pelagic Shrimp Cephalopods Sharks Other Total
1812 421 251 5.8 85 120.4 187.9 347.7
1818 600 1.6 0.5 0.6 237.4 240.1
1825 219 402.3 56.4 1.4 246 435.2 919.9
1826 409 65.1 2.3 13 4.9 33 93.1 1701
1827 599 23.8 148.2 1.1 4.0 96.7 273.8
1835 377 104.8 1.7 24 2.4 41.0 76.3 228.7
1836 539 7.1 8.3 91.9 3458 453.1
1837 551 7.7 77.6 3.8 9.5 567.0 665.6
1838 220 653.7 45.4 9.7 23.5 291.3 1023.6
1845 440 304.2 28.4 102.1 434.7
1846 557 5.0 105.2 2.9 11.3 68.3 192.7
1847 341 315.8 39.5 7.5 31.0 2705.3 3099.2
1848 244 345.1 12.0 27.8 478.8 863.8
1854 337 49.2 8.3 0.8 451.3 509.6
1855 429 6.5 11.3 14.2 2.3 124.8 159.0
1856 554 323 42.8 0.7 3.4 246.9 326.1
1857 368 18.6 1.0 2.1 1.1 1.4 99.9 124.2
1858 237 257.0 1.7 15.6 5.4 17871 2066.9
1863 226 56.3 4.8 3.8 141 9.5 66.5 1417
1864 446 19.2 3.0 176.7 1.5 154.1 354.4
1865 399 44.8 6.0 57.4 3.1 427.2 538.6
1866 311 5.9 44.8 27.7 13.6 45.6 34144 3552.0
1867 232 151.9 19.6 9.0 4.6 967.5 1152.7
1877 430 111.8 16.1 20.0 55.4 151.9 355.1
1878 233 147.9 1.2 1.1 148.6 298.8
1879 276 2341 14.6 1.4 277.7 316.8

MEAN 384.4 119.8 12.9 325 6.5 13.0 538.6 723.4
SE 250 32.2 3.3 9.5 1.9 5.3 163.0 172.0
%CATCH 16.6 1.8 4.5 0.9 1.8 74.5
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Table 5.2. Northern sector March 1999. Catch rates (kg/hour) by main groups in swept area bottom trawl hauls
on the slope (201-600m).

STAT Depth Demersal Pelagic Shrimp Cephalopods Sharks Other Total
1887 558 8.4 3.8 150.1 6.2 279.0 4474
1888 331 92.8 4.8 1.3 470.9 569.7
1894 376 137.0 29.9 4.7 37.7 209.2
1895 443 229 26.5 57.1 0.6 31.2 79.1 217.4
1905 317 13.3 1.4 4.9 339.0 358.7
1806 542 151 382.7 36.4 114.2 548.4
1907 504 4.4 911.9 6.8 62.6 79.2 1065.0
1208 407 193.4 161.0 289.3 28 13.4 126.6 786.6
1909 319 370.8 72.4 11.4 15.6 303.4 773.6
1915 601 5.3 319.7 29.4 77.3 431.7
1922 500 27 3.5 451.8 7.6 47.7 89.5 602.9
1823 348 133.8 82.8 160.0 17.5 175.0 569.1
1928 247 245 2.6 16.6 0.2 60.3 104.2
1929 333 288.2 1.8 22 1.8 20.2 295.2 609.3
1840 204 49.4 297 305 9.7 3275 446.8
1841 274 252 30.1 26.2 484.4 565.9
1942 329 80.2 7.7 374.9 472.8
1943 424 46.0 6.8 170.5 2.8 116.6 342.6
1844 248 26.2 7.6 50.5 25 286.3 3731
1948 239 7.0 7.5 215 2.4 186.9 225.2
1949 303 948 72.0 3.1 17.3 546.0 761.2
1950 389 191.5 38.4 11.4 1.7 222.0 485.0
1951 500 201 92.8 20.8 1.9 118.4 254.0
1958 250 33.0 21.6 42.0 21.4 721.6 839.6
1959 363 12.8 64.1 54.3 2.6 117.5 251.3
1960 502 8.0 8.2 10.9 1.0 9.7 2228 260.6
1965 223 49.7 503.6 28.4 26 82.4 666.6
1966 275 16.1 42,2 31.2 40.4 828.8 958.7
1967 322 9.1 41.0 54.0 23.4 479.2 606.7
1968 419 125.8 254.1 17.1 47.8 18.0 88.3 551.0
1969 477 40.1 16.3 8.1 0.5 5.8 441 115.0
1975 246 24.3 13.2 10.0 71.0 139.1 257.6
1976 291 2.1 14.2 18.1 1211.8 1246.3
1983 262 231 24.6 21.8 427.8 146.6 643.9
1984 580 4.7 1.9 56.8 3.2 8.5 159.1 234.2
1990 228 75.5 33.9 9.4 24.4 141.6 284.9
1991 378 19.9 5.1 82.1 5.3 60.8 173.1
19982 459 16.4 4.0 26.9 0.6 17.6 128.9 194.3

MEAN 369.0 60.6 43.8 94.1 22,6 84 256.9 486.4
SE 18.2 13.5 14.9 28.5 11.3 2.4 40.0 43.8
% CATCH 125 9.0 19.3 4.7 17 52.8

As seen from Table 5.1 and 5.2, the general trends found on the shelf are to a large extend
repeated on the slopes. The overall catch rates of the “Demersal” group in the Northern sector
are only about half of those found in the Central sector, while the “Shrimp” and
“Cephalopods” had generally higher catch rates in the north. Also the “Pelagic” group had
relatively higher catch rates in the Northern sector than in the Central, while on the shelf they
were almost the same. This general picture seems consistent with previous surveys. In terms
of “by-catch” of the commercial shrimp fisheries, the central sector ‘shrimps’ contributed
only 4.5% of the total catches on the slope, while in the northern sector this proportion is
increased to 19%.
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5.1  Deep water shrimp

Table 5.3 and 5.4 show the catch rates of the commercially most important demersal fish
(seabream and hake), the most important shrimp species (Parapeneus longirostris, Aristetus
varidens, and Nematocarcinus africanus), and ‘other’ (i.e. by-catch) species on the slopes of
the central and northern sectors. As elaborated in Chapter 4, seabream is a major component
on the slope down to 350 m, and in the central sector it was this year even more important
than hake. Unlike the two previous years, deep-water shrimps were not caught at all stations,
and the catch rates were generally low.

Table 5.3. Central sector March 1999. Catch rates (kg/hour) by main commercial groups in swept-area bottom
traw] hauls on the slope (201-600m).

STAT Depth Seabream Hake P.longirostris A.varidens N.africanus Other Total
1812 421 25.1 322.7 347.7
1818 600 0.5 239.6 2401
1825 219 381.8 20.5 1.4 516.2 919.9
1826 409 65.1 0.4 104.6 170.1
1827 599 6.0 1422 125.6 273.8
1835 377 104.8 2.4 121.5 228.7
1836 539 74 61.2 26.8 358.1 453.1
1837 551 11.3 62.5 591.8 665.6
1838 220 633.3 20.4 97 360.3 1023.6
1845 440 304.2 130.5 4347
1846 857 10.0 95.3 875 192.7
1847 341 315.8 7.5 2775.8 3099.2
1848 244 239.6 104.5 12.0 507.7 863.8
1854 337 49.2 8.3 4521 509.6
1855 429 6.5 . 5.5 8.8 138.3 159.0
1856 554 5.0 37.9 283.3 326.1
1857 368 18.6 21 103.4 124.2
1858 237 63.5 193.5 17 1808.2 2066.9
1863 226 27.9 28.4 3.8 81.6 141.7
1864 446 19.2 6.2 167.2 161.8 354.4
1865 399 44.8 28.9 27.2 437.7 538.6
1866 311 59 277 3518.4 3552.0
1867 232 143.1 8.8 9.0 991.7 1152.7
1877 430 111.8 14.2 3.8 225.3 355.1
1878 233 147.9 1.2 149.7 298.8
1879 276 3.1 20.0 14.6 2791 316.8

MEAN 384.4 63.1 56.7 3.8 5.7 22.1 572.0 723.4
SE 25.0 29.0 17.2 13 2.6 8.9 165.9 172.0
% CATCH 8.7 7.8 0.5 0.8 3.1 79.1
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Table 5.4. Northern sector March 1999. Catch rates (kg/hour) by main commercial groups in swept-area bottom
trawl hauls on the slope (201-600m).

STAT  Depth Seabream Hake P.iongirostris  A.varidens N.africanus Other Total
1887 558 8.4 5.9 143.5 289.6 447.4
1888 331 92.8 4.8 472.2 569.7
1894 376 137.0 3.3 26.6 42.3 208.2
18985 443 229 2.6 54.5 137.4 217.4
1905 317 13.3 4.9 340.4 358.7
1906 542 382.3 166.1 5484
1907 504 14 910.5 153.1 1065.0
1908 407 193.4 1.4 287.3 304.5 786.6
1909 318 370.8 8.1 394.8 773.6
1915 601 5.3 6.2 307.7 1125 431.7
1922 500 2.7 6.1 4457 148.4 602.9
1923 348 133.8 4.0 155.9 275.3 569.1
1928 247 245 16.4 63.2 104.2
1929 333 2882 22 318.9 608.3
1940 204 49.4 397.4 446.8
1941 274 16.2 9.0 30.1 510.7 565.9
1942 329 80.2 77 374.9 4728
1943 424 46.0 3.0 155.8 137.8 342.6
1944 248 8.6 4.2 50.5 309.8 373.1
1948 239 6.0 0.9 21.5 196.8 225.2
1949 303 94.8 31.1 635.3 761.2
1950 389 1915 8.6 2.8 262.1 465.0
1951 500 20.1 15.4 218.5 2540
1958 250 33.0 42.0 764.5 839.6
1959 363 12.8 3.2 1.5 233.7 251.3
1960 502 8.0 6.1 246.6 260.6
1965 223 39.3 627 4 666.6
1966 275 16.1 31.2 911.4 958.7
1967 322 9.1 54.0 543.6 606.7
1968 419 125.8 171 408.1 551.0
1969 477 401 7.4 67.4 115.0
1975 245 21.9 10.0 225.7 257.6
1976 291 14.2 12321 1246.3
1983 262 0.9 12.0 21.8 609.1 643.9
1984 590 4.7 27 54.1 172.7 2342
1990 228 411 9.4 234.4 2849
1991 378 19.9 21 79.9 71.2 173.1
1992 459 14.2 7.1 19.8 153.2 194.3

MEAN 369.0 6.1 52.5 8.5 1.9 815 335.9 486.4
SE 18.2 2.1 14.0 2.1 0.5 29.0 40.9 43.8
% CATCH 1.3 10.8 1.7 0.4 16.8 69.1

Figure 5.1 to 5.6 show the time series of catch rates of the three main shrimp species, Rose
shrimp (Parapeneus longirostris), Striped red shrimp (4ristetus varidens), and African spider
shrimp (Nematocarcinus africanus) in the depth intervals of their distribution by sector since
1994. As seen, the catch rates are low for all three species during this survey in both the
northern and central sector, but (again not considering the two specialised surveys in August
1995, central sector, and August 1997) few of the changes are significantly different. Still,
there seem to be some general trends: Parapeneus longirosiris appears to have been
fluctuating with low catches in 1996 and 1999, and perhaps a peak in 1997.
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Figure 5.1. Mean catch rates (kg/hour) of the Rose shrimp (Parapeneus longirostris), on the Central Angolan
shelf in the depth interval 100-400 m.
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Figure 5.2. Mean catch rates (kg/hour) of the Rose shrimp (Parapeneus longirostris), on the Northern Angolan
shelf in the depth interval 100-400 m.
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Figure 5.3. Mean catch rates (kg/hour) of the Stri
shelf in the depth interval 300-600 m.

ped red shrimp (4ristetus varidens), on the Central Angolan
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Figure 5.4. Mean catch rates (kg/hour) of the Striped red shrimp (Aristetus varidens),
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Figure 5.5. Mean catch rates (kg/hour) of the African spider shrimp (Nematocarcinus ajfvicanus), on the Central
Angolan shelf in the depth interval 300-600 m.
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Figure 5.6. Mean catch rates (kg/hour) of the African spider shrimp (Nematocarcinus africanus), on the
Northern Angolan shelf in the depth interval 300-600 m.
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Aristetus varidens (Fig. 5.3 and 5.4) is generally more abundant in the central sector than the
northern, but may have had a slight downward decline in both sectors since 1994-95.
Nematocarcinus africanus (Fig 5.5 and 5.6) seems also to have been slightly fluctuating like
rose shrimp with a peak from 1997 to 1998.

Table 5.5. Rose shrimp (Parapenaeus longirostris). Mean catch rates (kg/hour) by region, depth range and year
of investigation. Note that the overall mean appears not to have been weighted before 1999 (see Fig 5.1 and 52).

Region/ Year of investigation

Depth| 1986/l 1989] 1991/ 1992| 1994] 1995/ 1995/2] 1996] 1997 1998| 1999
Cabinda-Luanda*

100-200 m 4 + + 2 3 8 No + 2 No 2

200-300 m 60 10 8 18 15 34| Survey 6 26| Survey 21

300-400 m 4 5 1 + 12 10 1 4 6

Mean 19 5 2 8 10 16 3 10 7
Luanda-Benguela

100-200 m 32 5 - 2 3 6 6 1 23 3 +

200-300 m 38 14 14 26 30 16 21 6 51 39 7

300-400 m 11 26 2 1 14 18 13 3 1 4 8

Mean 25 11 4 8 13 12 15 3 25 15 4

* From 1997 the surveys did not cover the Cabinda area north of the Congo River.

Mean catch rates (kg/hour) of Parapenaeus longirostris by depth are shown in table 5.5. In
both the northern and central sector, this species seem to have moved deeper this year than in
all the previous years since 1995, but was not caught deeper than 400 m during this survey.
This means that the low catch rates would still be representative for the stock levels.

Table 5.6. Striped red shrimp (Aristetus varidens). Mean catch rates (kg/hour) by region, depth range and year
of investigation, Note that the overall mean appears not to have been weighted before 1999 (see Fig 5.3 and 5.4).

Area/ Year of investigation
Depth| 1986/1] 1989| 1991/l 1992 1994| 1995/I] 1995/2] 1996] 1997] 1998] 1999
Cabinda-Luanda*
300-400 m + + 1 + 2 No 1 1 No 1
400-500 m 1 3 4 6 6 14| Survey 9 10| Survey| 3
500-500 m 37 5 1 7 10 3 6 7 5
600-800 m - 3 - 4 5 3 2 4 -
Mean 13 3 2 4 5 5 5 5 3
Luanda-Benguela
300-400 m 1 1 3 1 1 17 11 3 7 7 5
400-500 m 22 10 19 2 23 13 22 23 16 24 4
500-500 m 16 6 32 5 15 17 4 21 4 10 16
600-800 m - . = 15 10 9 7 7 - 26 g
Mean 13 6 12 6 12 14 12 13 9 22 8

* From 1997 the surveys did not cover the Cabinda area north of the Congo River.
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Mean catch rates of striped red shrimp (Aristetus varidens) are presented in Table 5.6. Also
this species seems to have moved deeper, and in 1998 (central sector) the highest mean catch
rate was observed within stratum 600-800 m which was not covered in this survey. The
declining trend in the catch rates (Fig. 5.3 and 5.4) may therefore not be representative for the
stock size, and consequently the biomass estimates (Table 5.7) of this species cannot be fully
trusted.

Biomass estimates of the main commercial shrimp species are presented in Table 5.7. Scarlet
shrimp (Plesiopenaeus edwardsianus) is also included, although the abundance of this
species has always been relatively small. The overall results of this survey are among the
lowest in the time series, in agreement with the trends in the catch rates (Fig. 5.1- 5.4).
However, not taking into account the possible effect of stratification, there seems to be some
discrepancies between the biomass estimates and the overall catch rates in the period 1994 to
present. Again it seems to be a need for a reassessment of the biomass estimates.

Table 5.7. Biomass (tonnes) of commercial deep water shrimps by sector and year of investigation.

Sector/]| Year of investigalion 1999
Species| 1985/1] 1986/ 1989 1892 1994 1995/] 1995/2 1996 1997 1998 1999| 95% CL
Cabinda-Luanda~
Rose shrimp] 380 150 550 615 1110 1580 No 210 BSDJ No 540] 305-775
Striped red shr. - 1200 400 515 610 500] survey 440 590} Survey 148 75-222
Scarlet shrimp - + + 130 + + 50 10 42 5-78
Luanda-Benguela
Rose shrimp - 3400 700 680 710 460 750 130 1780 847 227| 82-372
Striped red shr. - 1000 370 570 890 940 730 850 370 1493 503| 102-903
Scarlet shrimp H 100 + + + + + 90 10 187 14, 0-30
Total 5850 2020 2570 3410 3480 1770 3580 1474

* From 1997 the surveys did not cover the Cabinda area north of the Congo River.

52

Benguela hake

Figure 5.7 and 5.8 show the time series of catch rates of Benguela hake (Merluccius polli) in
the Central and Northern sector for period 1994-1999 in the depth range 100-600 m, and table
5.8 show the mean catch rates in both sectors by depth zones. The overall trend in the two
sectors seems to be identical by a general slow increase until 1997, followed by a fast
decrease. The mean catch rate obtained in the present survey were considerably lower than in
any of the previous surveys, although significantly different values are only found in the
Central sector in 1995 and 1997.
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Also the frequency of occurrence in the trawl hauls appear to have been among the lowest
observed during this survey, with hake occurring in 50% of the hauls only. There seems to be
a positive correlation between the catch rates of hake and shrimps, particularly with
Parapenaeus longirostris (Fig. 5.1 and 5.2), and, like the shrimp, also the hake seem to have
moved deeper in the present survey compared with 1996 and 1997. However, the distribution
appears to have been largely covered within the 600 m isobath which indicate that the catch
rates can be used for biomass estimates. It therefore seems that the decrease in overall catch
rates and biomass is mainly due to stock changes on the upper part of the slope from 200 to
400 m.

Table 5.4. Benguela hake (Merluccius polli). Mean catch rates (kg/hour) by region, depth range and year of
investigation.

Area/ Year of investigation
depth| 1986/l 1989| 1991/l 1992| 1994| 1995/l| 1995/2] 1996 1997 1998 1999
Cabinda-Luanda”

100-200 m + 3 1 13 + 2 No - + No +
200-300 m 59 44 11 104 28 9| Survey 43 63| Survey 4
300-400 m 289 145 382 264 134 194 136/ 302 121
400-500 m 258| 223 564 224 43 86 96 17 74
500-600 m 83 25 28 21 12 6 g 3 6
600-800 m = 56 - 12 1 10 8 2 2

Mean 114 72| 203 90 40 47 48 65 30

Luanda-Benguela

100-200 m 6 8 + 31 49 3 39 15 98 8 +

200-300 m 161 167 30 112 122 23 51 31 301 149 25
300-400 m g22 82| 384 220 55| 196 197 330 44| 423 87
400-500 m 433 291 394 174 64 80 121 116 93| 247 88
500-600 m 45 44 180 39 52 27 8 44 2 9 1
600-800 m - - - 10 5 30 3 10 - 5 -
Mean 378 93 138 91 63 61 74 95 185 140 32

* From 1997 the surveys did not cover the Cabinda area north of the Congo River.

Biomass estimates of hake are presented in Table 5.5. In both the northern and central sector
the present results are the lowest in the time series.

Table 5.5. Biomass estimates (tormes) of hake by sector and year of investigation.

Sector| Year of investigation 1999
1986/1 1989 1991/1 1992 1994] 1995/ 1995/2 1996 1997 1998 1999] 95% CL

- . No No| ’
Cabinda-Luanda®| 17000| 15300f 18000] 14000 4700 7100 survey 6170 8500 survey 3431|1947-4915

B:ﬁzzi?; 31400 5300f 11000 8100 6670 4950 6830 7510 15230 11370 2987|1158-4816

Total] 48400 20600 25000} 22100 11370] 12050 13680] 23730 6418
* From 1997 the surveys did not cover the Cabinda area north of the Congo River.

Figure 5.9 and 5.10 show the distribution of hake in the central and northern sectors
respectively. Apart from the generally lower catch rates, the geographical distribution and
areas of concentrations are similar to previous surveys.
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CONCLUSIONS

The overall general impression is that few, if any, of the examined stocks have changed
significantly over the past 5 years. The majority of previous biomass estimations lie
within the estimated 95% confidence limits obtained during this survey, which had a
relatively high sampling intensity and smaller distance between transects than
traditionally used. Consequently, with the present stratification, sampling intensity, and
distribution of the catch rates, it seems that the precision level is too low to associate the
observed changes in the catch rates between surveys, with real changes in the stocks.

Still, judging from the observed general trends, it appears that most stocks showing
fluctuations seem to have peaked around 1997 which may indicate that a common
external factor are causing these. Anomalous oceanographic conditions, with warm, low
salinity, water masses on the surface, were found along the whole coast during this
survey, partly resembling the conditions found in 1995. In contrast, the 1996-1998 period
in general had higher catch rates together with colder, higher salinity water along shore
indicating slight upwelling. If this correlation is valid, it would perhaps explain the Jower
catch rates observed during this survey, and the trend of moving deeper for the deep
demersal stocks. The possible association between catches and the seasonal and/or annual
oceanographic conditions should be further examined.

Future recommendations

Consideration should be given to present biomass estimates by species or groups, instead
of the traditional separation into shelf (20-200m) and slope (200-600m). Some groups are
distributed at depth less than 100m (grunts, snappers, barracudas, and anchovies), while
others are distributed from inshore to 300m (Sparidae, Sciaenidae and many Carangids).
Of the traditional ‘slope species’, rose shrimp (100-400m) and hake (100-600m) is actually
overlapping with the ‘shelf species’ and only striped red shrimp (300-800m) is truly
‘slope’, but not from 200m. Squids, sharks and hairtails are found at all depths. It would
seem more reasonable to treat the groups as “groups”, irrespective of their depth
distribution, and it would create less confusion in the comparison and evaluation of the
biomass estimates.

The reports and results from the cruises should in the future not be based on calculated
means only. It is imperative that an easy access to generate and evaluate the variance in the
aggregated results produced from the database is developed, especially for a programme
like this aimed at assisting developing countries in understanding their fisheries and
managing their resources.
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Annex I Records of fishing stations

DR. FRIDTJOF NANSEN
DATE: 4/ 3/59

PROJECT:Ad

Long
3

2

CATCH/HOUR:

PROJECT STATICN:1812
GEAR TYPE: BT No:12 FOSITION:Lat

s 1229
E 1217

349.44

% OF TOT. C SAMP

27.70
24.23

0.06

99.51

start stop duraticn

TIME :09:39:08 10:09:16 30 (min} Purpose code:

LOG :8151.21 B152.68 1.46 Area code

FDEPTH: 408 434 GearCond.code:

BDEPTH: 408 434 Validity code:

Tewing dir: 25® Wire ocut:1100 m Speed: 30 kn=10
Sorted: 94 Kg Total catch: 174.72
SPECIES CATCH/HCUR
weight numbers

Gadella maraldi 56.80 8136
Squalus megalops 84.68 54
SCYLIORHINIDAE 35.76 832
Nezumia aequalis 25.64 44
Merluccius polli 25.08 78
Gonostoma Sp. 23.32 682
Stomias affinis 18.60 374
Chlorophthalmus atlanticus B.70 220
Plesionika martia B8.48 2964
Ruvettus pretiosus 6.00 6
Trichiurus lepturus 5.80 10
Lophius vaillanti 3.08 B
Coslorinchus coelorhincus 2.42 132
OGCOCEPHALIDAE 1.00 6
Triplophos sp. 0.88 166
Chaceon maritae 0.72 2
Synagrops microlepis 0.56 50
HALOSAURIDAE 0.22 22
Total 347.74

DR. FRIDTJOF NANSEN PROJECT:Ad

DATE: 4/ 3/99

atop duration

213:33:13 12:03:16 30 (min) Purpose code:
160.86 B162.17 1.28 Area code z
70 GearCond.code:

70 Validity code:

GEAR TYPE: BT No:12 FPOSITION:Lat

Long
3
2

Towing dir: 30™ Wire out: 240 m Speed: 30 kn=i0

Sorted: 134 Kg Total catch: 1618.88
SPECIES CATCH/HOUR
weight numbers
Brachydeuterus auritus 1687.80 26094
Chloroscombrus chrysurus 635.80 5262
Trachurus trecae 300.70 8754
Pomadasys rogeri 147.92 460
Pomadasys jubelini 110.00 276
Sphyraena guachancho 109.12 170
Pagellus bellotcii 71.30 654
Dasyatis margarita 67.90 24
Raja miraletus 25.10 48
Galeoides decadactylus 24.74 98
Psettodes belcheri 11.64 412
Selene dorsalis 8.74 24
Lutjanus goreensis 7.76 24
Sardinella maderensis 7.28 72
Serranus accraensis 6.30 72
Grammoplites gruveli 3.40 72
Umbrina canariensis 2.92 48
Lithognathus mormyrus 2.92 24
Dentex barnardi 1.94 48
Poxmadasys incisus 0.48 24
Total 3237.786
DR. FRIDTJOF MANSEN PROJECT:A4

CATCH/HOUR : X

4293

PROJECT STATION:1812

5 1229
E 1323

237.76

% OF TOT. C SAMP

52.13
19.64

0.01

100.00

DATE: 4/ 3/99 GEAR TYPE: BT Mo:12 POSITION:Lat
start stop duration Long
TIME :13:07:23 13:33:47 26 (min) Purpose code: 2
LOG  :8169.51 B170.77 1.21 Area code £ 2
FDEPTH: 110 116 GearCond.code: 8
BDEPTH: 110 116 Validity code: 1
Towing dir: 20 Wire cut: 350 m Speed: 30 kn*10
Sorted: 98 Kg Toral catch: 1164.81 CATCH/HOUR: 2
SPECIES CATCH/HOUR % OF TOT. C
weight numbers
Anthias anthias 1290.00 15090 47.99
Umbrina canariensis 530.77 1673 19.75
Boops boops 221.54 1311 8.24
Dentex barnardi 191.54 48 7.13
Dentax macrophthalmus 190.02 1182 7.07
Trachurus trecae 56.61 1059 2.11
Zeus faber 50.77 57 1.89
Sardinella aurita 30.00 25 1,12
Atractoscion aequidens 29.54 21 1.10
Dentex gikbosus 20.77 48 0.77
Epinephelus alexandrinus = 10.66 2 0.40
Raja clavata 10.27 25 0.38
SCORPAENIDAE 10.27 48 0.38
Chaetodon hoefleri 8.717 48 0.33
Parapristipoma humile 6.92 25 0.26
Hoplostethus mediterraneus 4.43 S 0.16
Chelidenichthys gabonensis 3.co 25 0.11
Total 2665.88 99.19

4297
4294
4296
4299
4298

4295

PROJECT STATION:1814

s 1221
E 1322

688.02

SAMP
4300
4302
4301
4304
4305

4303

DR. FRIDTJOF NANSEN
DATE: 4/ 3/99
start step

duratien
TIME :15:24:42 15:54:21 30 (min)

PROJECT: A4 PROJECT STATION:1815
GEAR TYPE: BT Neo: 8 POSITION:Lat S 1216
Long E 1331

Purpose code: 3

LG :8183.64 8185.50 1.84 Area code g
FDEPTH: a2 78 GearCond.code:
BDEPTH: 82 78 Validity code:
Towing dir: 190 Wire out: 300 m Speed: 30 kn*10
Sorted: B3 Kg Total catch: 812.28 CATCH/HOUR : 1624.56
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight  numbers
Brachydeuterus auritus 802.00 5634 49,37 4310
Zeus faber 178.66 50 11.00
Pagellus bellottii 170.66 1084 10.50 4308
Trachurus trecae 113.36 3300 6.98 4306
Dentex barnardi 69.00 300 4.25 4311
Umbrina canariensis 50.00 200 3.08 4309
Pomadasys incisus 49.66 23 3.06 4312
Atractoscion aequidens 34.72 38 2.14 4307
Trichiurus lepturus 331.66 66 2.07
Pseudupeneus prayensis 31.64 234 1.95
Trigla lyra 23.3¢ 250 1.44
Arius parkii 231.12 B 1.42
Raja miraletus 12.66 34 0.78
Parapristipama humile 9.66 16 0.59
Epinephelus aeneus 7.66 16 0.47
Spheeroides pachgaster 5.36 8 0.33
Plectorhinchus mediterraneus 2.44 2 0.15
Boops boops 2.00 16 0.12
Fistularia petimba 1.52 & 0.0%
Psettodes belcheri 1.34 50 0.08
Sardinella aurita 1.4 16 0.08
Torpedo torpedo 0.76 2 0.05
Total 1624.56 100.00
DR. FRIDTJOF NANSEN PROJECT : A4 PROJECT STATION:1816

DATE: 4/ 3/99
start stop
TIME :16:40:38 17:10:05

LoG :8190.09 8191.92 1.79%

duration

GEAR TYPE: BT No: B POSITION:Lat & 1222
Long E 1330
29 (min) Purpose code:

3
Area code s 2

FDEPTH: 64 56 GearCond.code:
BDEPTH: 64 S6 Validity code:
Towing dir: 220™ Wire out: 230 m Speed: 30 kn"10
Serted: 94 Kg Total catch: 498.32 CATCH/HOUR : 1031.01
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight numbers
Brachydeuterus auritus 256.49 17598 24.88
Trachurus trecae 227.59 4223 22.07 4316
Pagellus bellottii 173.79 1320 17.44 4315
Sphyraena guachancho 82.28 137 7.98
Bexbrops heterurus 46.66 809 4.53
Raja miraletus 44.38 68 4.30
Citharus linguatula 44.28 2162 4.30
Pomadasys incisus 36.41 559 3.53 4313
Trichiurus lepturus 29.94 126 2.90
Selene dersalis 24.12 137 2.34
Lithegnathus mormyrus 16.28 46 1.58
Chlorescombrus chrysurus 10.59 68 1.03
Pomadasys jubelini 9.33 12 0.90
Sepia cfficinalis hierredda 5.38 12 0.52
Cynoglessus browni 4.68 23 0.45
Umbrina canariensis 4.55 126 0.44 4314
Zeus faber 2.63 iz 0.26
Chaetoden hoefleri 2.40 12 0.23
Stromateus fiatela 1.86 2 0.18
Brotula barbata 1.49 2 0.14
Total 1031.23 100.00
DR. FRIDTJOF NANSEN PROJECT: A4 PROJECT STATION:1817

DATE: 4/ 3/99
start S

duration

GEAR TYPE: BT No: 8 POSITION:Lat S 1215
Long E 1322

TIME :19:36:51 19:58:36 22 (min) Purpese code: 3
LoG :8207.54 B8208.60 1.04 Area code i 2
FDEPTH: 565 576 GearCond.code: 9
EDEPTH: 565 576 Validity code: §
Towing dir: 20™® Wire out:1500 m Speed: 30 kn=10
Sorted: Kg Total catch: CATCH/HOUR :
SPECIES CATCH/HOUR % OF TOT. C  SAMP

Total

weight nuxbers




DR. FRIDTJOF NANSEN PROJECT:Ad PROJECT STATION:1818
DATE: 5/ 3/99 GEAR TYPE: BT No: 8 POSITION:Lat S 1200

start stop duration Long E 1322
TIME :04:37:20 05:07:14 30 (min) Purpese coda: 3
oG :8267,95 B269.43 1.60 Area code 22
FDEPTH: 601 599 GearCond.code:
BDEPTH: 601 599 Validicy cede:

Towing dir: 350® Wire out:1500 m Speed: 30 kn=10

Sorted: 31 Kg Total catch: 120.10 CATCH/HCUR: 240.20
SPECIES CATCH/HOUR % OF TOT. €  SAMP
weight numbers

Lamprograrmis sp. 84.16 760 35.04
Yarrella blackfordi 68.00 2224 28.31
Hoplostethus cadenati 50.40 1936 20.98
Malacocephalus occidentalis 14.40 256 6.00
Triplophos sp. 10.40 1040 4.33
Laemonema laureysi 2.72 64 1.13
Xenodermichthys copei 1.60 112 0.67
Dibranchus sp. 1.60 112 0.67
Trichiurus lepturus 1.60 40 0.67
Lophius vaillanti 1.12 8 0.47
GALATHEIDAE ~ 0.80 56 0.33
Stemias affinis 0.80 72 0.33
HIMANTOLOPHIDAE 0.66 8 0.27
Todarcpsis eblanae 0.62 2 0.26
Aristeus varidens 0.48 512 0.20
Dasyatis marmorata 0.40 16 0.17
Ebinanja costaecanarie 0.30 8 0.12
MELANOCETIDAE 0.02 2 0.01
Total 240.08 95.96

DR. FRIDTJOF NANSEN PROJECT : A4 PROJECT STATICN:1819

DATE: 5/ 3/99 GEAR TYPE: BT No: B POSITION:Lat S 1200

start stop duraticn Leng E 1321
:07:13:47 07:31:11 17 (min) Purpose code: 3

LOG :8280.92 8281.68 0.87 Area code 12

FDEPTH: 118 107
EDEPTH: 116 107
Towing dir: 20 Wire out: 300 m Speed: 30 kn=10
Sorted: 72 Kg Total catch: 72.05 CATCH/HOUR : 254.29
SPECIES CATCH/HOUR % OF TOT. C SAMP
waight pumbers

Dentex macrophthalmus 161.01 1196 63.32
Boops boopa 37.98 420 14.94
Dentex angolensis 37.06 138 14.57 4317
Zeus faber 4.20 7 1.65
Brotula barbata .14 4 1.23
Raja miraletus 2.40 4 0.94
Sepia officinalis hierredda 2.26 32 .89
Octopus vulgaris 2.22 7 0.87
Dentex gibbosus 1.41 4 0.55
Peristedion cataphractum 0.74 14 0.29
Zenopsis conchifer 0.64 4 0.25
Trachurus trecae 0.49 11 0.19
Illex coipdetii 0.39 4 0.15
Chelidenichthys gabonensis 0.35 4 0.14
Total 254.29 99.98

DR. FRIDTJOF NANSEN PROJECT:Ad PROJECT STATION:1820

DATE: 5/ 3/99
start stop duration
TIME :08:30:16 09:00:03 30 (min) Purpose code: 3
LOG :8288.19 B8289.60 1.40 Area code 22
FDEPTH: 73 73 GearCond.code:
EDEPTH: 73 73 Validity code:
Towing dir: 20 Wire out: 230 m Speed: 30 kn~10

GEAR TYPE: BT No: 8 POSITION:Lat S 1200
Leng E 1337

Sorted: 67 Kg Total catch: 654.89 CATCH/KOUR : 1309.78
SPECIES CATCH/HOUR % OF ToT. © SAMP
weight mumbers
Brachydeuterus auritus 1081.60 9660 82.58
Pagellus bellottii 70.00 1l40 5.34 4315
Trachurus trecae 66.40 860 5.07 4318
Trichiurus lepturus 17.40 40 1.33
Zeus faber 17.00 80 1.30
Atractoscion aequidens 16.20 20 1.24
Pseudupeneus prayensis 6.80 80 0.52
Sardinella maderensis 6.80 40 0.52
Dentex macrophthalmis 6.80 40 0.52
Citharus linguatula 6.40 240 0.45
Selene dorsalis 3.20 120 0.24
Chleroscombrus chrysurus 3.00 20 0.23
Sepia orbignyana 2.26 3z 0.17
Sphyraena guachanche 2.14 2 0.16
Dentex barnardi 1.70 40 0.13
Epinephelus goreensis 1.36 2 0.10
Alloteuthis africana 0.20 560 0.02
Total 1309.26 99.96
DR. FRIDTJOF NANSEN PROJECT :Ad PROJECT STATION:1821

GEAR TYPE: BT No: 2 POSITION:Lat S 1159
Leng E 1340

DATE: 5/ 3/89
start stop duration

TIME :10:10:01 10:39:55 30 (min) Purpose code: 3

2

Loc :8295.90 8297.40 1.48 Area cocde H
FDEPTH: 52 58 GearCond.code:
BDEPTH: 52 58 Validity code:
Towing dir: 350 Wire out: 160 m Speed: 30 kn"10
Sorted: 3 Kg Total catch: 122.00 CATCH/HOUR: 244.00
SPECIES CATCH/HOUR % OF TOT. € SAMP
weight  numbers
Trachurus trecae 49.98 9862 20.48
Brachydeuterus auritus 48.22 3594 19.76
Pomadasys jubelini 18.68 36 7.66 4320
Lithognathus mormyrus 18.52 50 7.5% 4321
Trichiurus lepturus 18.00 40 7.38
Chloroscombrus chrysurus 15.00 106 6.15 4325
Raja miraletus 14.40 36 5.90
Sphyraena guachancho 12.76 18 5.23 4322
Selene dorsalis 9.44 54 3.87
Pagellus bellottii 8.80 48 3.61 4324
Grammoplites gruveli 8.76 220 3.59
Chelidonichthys lastoviza 6.14 44 2.52
Galecides decadactylus 5.96 16 2.44
Chaetodon hoefleri 3.50 44 1.43
Sepia bertheloti 2.24 2 0.52
Epinephelus aeneus 1.596 4 0.80 4323
CYNCGLOSSIDAE 1.14 6
Breotula barbata 0.56 2

Total 244.06

DR. FRIDTJOF NANSEN
DATE: 5/ 3/99
start stop

PROJECT:Ad PROJECT STATION:1822
GEAR TYPE: BT No: B8 POSITION:Lat 5 1153
duration Long E 1341

TIME :11:33:10 11:44:59 12 (min) Purpose code: 3

LoG :8302.33 8302.89
FDEPTH: 59 59
BDEPTH: 59 59

Towing dir: 20®

Sorted: 104 Kg

SPECIES

Brachydeuterus auritus
Calesides decadactylus
Pomadasys incisus
Chloroscembrus chrysurus
Trichiurus lepturus
Pagellus bellottii
Lithognathus mormyrus
Trachurus trecae
Atractescion aequidens
Pseudotolithus typus
Selene dorsalis
Dentex barnmardi
Epinephelus aeneus
Stromateus fiatola
Umbrina canariensis
Torpedo terpedo
Grammoplites gruveli
Pseudupeneus prayensis

Total

DR. FRIDTJOF NANSEN
DATE: 5/ 3/99%
start stop

TIME :12:46:36 13:17:53
e :8309.88 8311.35
FDEPTH: 31 30
BDEPTH: 31 EL

Towing dir: 360

Sorted: 39 Kg To

SPECIES

Brachydeuterus auritus
Chloroscombrus chrysurus
Galecides decadactylus
Pgeudotolithus typus
Trichiurus lepturus
Pteroscion peli

Selene dorsalis

Ilisha africana
Carcharhinus sp.
Pagellus bellottii
Stromateus fiatola
Sphyraena guachancho
Epinephelus aeneus
Trachinotus teraia
Atractoascion aequidens
Pemadasys incisus
Arius parkii

Sphyrna lewini
Scombercmorus tritor
Ephippion gquttifer
Dasyatis marmorata
Trachurus trecae
Panulirus regius
Rhincbatos albomaculatus
Trachinus araneus

Total

DR. FRIDTJOF NANSEN
DATE: S/ 3/99
start stop

TIME :15:05:30 15:20:34
LoG :B8326.56 B327.40
FDEPTH: E13 97
BDEPTH: 96 97

Towing dir: 180~

Sorted: 118 Kg To

SPECIES

Stromateus fiatola
Pagellus bellottii
Dentex angolensis
Trichiurus lepturus
Chelidonichthys capensis
Dentex barnardi

Selene dorsalis
Trachurus trecae
Alloteuthis africana
Dentex gibbosus

Sepia orbignyana

Raja miraletus
Branchiostegus semifasciatus
Sphoeroides pachgaster
Chloresceombrus chrysurus
Octopus vulgaris

Zeus faber

Boops boops

Total

Total catch: 2454.93

0.56 Area code e
GearCond.code: §
Validity code: 1

Wire out: 210 m Speed: 30 kn"10

CATCH/HOUR: 12474.65

CATCH/HOUR % OF TOT. ¢  SAMP
weight numbers
8953.10 180540 71.77 4326
671.85 3670 5.39 4329
537.25 5915 4.31 4328
506.45 3315 4.08
402.30 $50 3.22
258.20 23865 2.39 43130
234.30 1065 1.88 4327
146.75 6865 1.18 4331
137.25 235 1.10
118.35 355 0.%5
104.15 475 0.83
97.05 1895 0.78
87.55 120 0.70
66.25 120 0.53
42.60 235 0.34
37.85 120 0.30
18.95 355 0.15
.45 235 0.08
12469.65 99.56
PROJECT:Ad PROJECT STATION:1823
GEAR TYPFE: BT No: 8 POSITICN:Lat 5 1146
duration Long E 1344
31 (min) Purpose code: 3
1.43 Area code =2

GearCond . cod

Validity code:
Wire eut: 210 m Speed: 30 kn*10
tal catch: 694 .58 CATCH/HOUR.: 1344.35
CATCH/HOUR % OF TOT. € SAMP
weight numbers
584.63 57360 43.45 4332
206.23 3681 15.34 4333
146.69 795 10.91 4335
91.05 145 6.77 4334
B86.71 126 6.45
54.10 1202 4.02
41.32 1428 3.07
22.55 826 1.68
17.11 10 1.27
15.02 75 1.12
13.37 17 0.99
12.02 540 0.89
9.75 17 0.73
8.44 2 0.63
6.14 17 0.46
4.51 225 0.34
4.34 17 0.32
.79 2 0.28
3.37 4 0.25
3.21 2 0.24
3.17 2 0.24
3.00 225 0.22
1.51 2 0.11
0.77 2 0.06
0.50 2 0.04
1343.30 95.92
PROJECT:Ad PROJECT STATION:1824
GEAR TYPE: ET No: 8 POSITION:Lat 5 1145
duration Long E 1335
15 (min) Purpose code: 3
0.82 Area code SR2

GearCond.code: 9
Validity code: 1
Wire out: 310 m Speed: 30 kn~10

tal catch: 117.67 CATCH/HOUR : 470.68

CATCH/HOUR % OF TOT. € SAMP
weight numbers

293.52 736 62.36 4340
53.68 484 11.40 4339
27.36 200 5.81 4336
23.04 40 4.90
22.48 240 4.78

9.84 L1 2.09 4337
8.72 24 1.85
7.20 12 1.53 4338
4.48 1440 0.95
4.08 12 0.87
4.08 4 0.87
2.72 4 0.58
2.32 4 0.49
2.28 4 0.48
1.52 12 0.41
1.52 4 0.32
1.28 4 0.27
0.16 4 Q.03
470. 99.5%



DR. FRIDTJOF NANSEN PROJECT:A4 PROJECT STATION:1825

DATE: 5/ 3/3% GEAR TYPE: BT No: 8 POSITION:Lat S 1146
start step duration Long E 1327

TIME :16:50:21 17:20:03 30 {min) Purpose coda: 3

LoG 338.72 8340.20 1.46 Area code 2

FDEPTH: 221 216 GearCend. cod
BDEPTH: 221 216 Validity code:
Tewing dir: 350 Wire cut: 700 m Speed: 30 kn<10
Sorted: 74 Kg Total catch: 459.48 CATCH/HOUR : 918.96
SPECIES CATCH/HQUR % OF TOT. C  SAMP
weight numbers
Dentex macrophthalmus 3gl.e0 3492 41.55 4341
Synagrops microlepis 2717.20 2136 30.16
Brotula barbata 98.16 84 10.68
Trichiurus lepturus 56.40 96 6.14
Todaropsis eblanae 23.64 168 2.57
HMerluceius polli 20.52 360 2.23 4342
Chelidenichthys capensis 17.40 168 1.89
Prerothrissus belloci 11.40 96 1.24
Coelorinchus coelorhincus 11.16 60 1.21
Zenopsis cenchifer 7.00 48 0.76
CALAPFIDAE 4.68 144 0.51
Uranoscopus pelli 3.60 12 0.39
Bembrops heterurus 3.36 48 0.37
Parapenaeus longirostris 1.44 38¢ 0.16
Citharus linguatula 1.20 60 0.13
Sepia sp. 0.72 12 0.08
Sepia officinalis hierredda 0.24 12 0.03
Total 91%.92 100.10
DR. FRIDTJOF NANSEN PROJECT:Ad PROJECT STATION:1826
DATE: 5/ 3/99 GEAR TYPE: BT No: 8 POSITION:Lat S 1145
start stop duration Long E 1322
TIME :19:04:16 19:35:50 32 (min) Purpose code: 3
LoG :B349.69 8351.21 1.51 Area code i
FDEPTH: 407 410 GearcCond.code:
EDEPTH: 407 410 Validity code
Towing dir: 350 Wire out:1100 m Speed: 30 kn-10
Sorced: 30 Kg Total catch: 50.84 CATCH/HOUR : 170.33
SPECIES CATCH/HOUR % OF TOT. C  SAMP
waight numbers
Merluccius polli €5.14 141 38.24 4343
Laemonema laureysi 49.28 17 28.93
Malacccephalus occidentalis 10.13 101 5.95
Bassanago albescens B8.44 146 4.96
Chaunax pictus 7,88 252 4.63
Lophius vaillanti 7.88 45 4.63
Coelorinchus coelorhincus 5.91 326 3.47
Todaropsis eblanae 4.89 &6 2.87
Etmopterus lucifer 3.32 90 1.95
Trichiurus lepturus 2.31 107 1.36
Halosaurus ovenii 2.03 129 1.19
Hymenocephalus italicus 1.07 174 0.63
Plesicnika martia 0.50 360 0.53
Chleorophthalmus atlanticus 0.51 11 0.30
Nematocarcinus africanus 0.39 180 0.23
Total 170.08 99.87
DR. FRIDTJOF NANSEN PROJECT: A4 PROJECT STATION:1827
DATE: 6/ 3/99 GEAR TYPE: BT No: 8 POSITION:Lat S 1131
start stop duration Leng E 1315
TIME :04:45:26 05:15:27 30 (min) Purpose code: 3
LOG :8375.02 8376.63 1.60 Area code 12
FDEPTH: 598 600 GearCond.code:
BDEPTH: 598 600 Validity code:
Towing dir: 18 Wire our:1550 m Speed: 30 kn*10
Sorted: 27 Kg Total catch: 136.90 CATCH/HOUR : 273.80
SPECIES CATCH/ROUR % OF TOT. C SAMP
weight numbers
Nematocarcinus africanus 142.20 36350 51.94
Stomias 8p. 34.20 204 12.49
Trichiurus lepturus 23.80 680 8.69
Lamprogramms ¢xutus 18.50 370 6.76
Yarrella blackfordi 15.80 570 5.77
Hoplostethus cadenati 12.60 200 4.60
Aristeus varidens 6.00 420 2.19
Lophius vaillanti 5.90 20 2.15
Etmopterus lucifer 4.00 40 1.46
Triplophos sp. 3.60 450 1.31
Stomias affinis 1.70 80 0.62
Ariemma bondi 1.50 30 0.55
Illex coindetii 1.10 10 0.40
Laemonema laureysi 0.90 10 0.33
Gadella imberbis 0.50 40 0.32
Ceelorinchus coelorhincus 0.70 10 0.26
Geryon sp. 0.40 10 0.15
Total 273.80 100.00
DR. FRIDTJOF NANSEN PROJECT: Ad PROJECT STATION:1828
DATE: 6/ 3/99 GEAR TYPE: BT No: 8 POSITION:Lat 5 1130
start stop duration Long E 1327
TIME :07:14:08 07:43:14 29 (min} Purpcse code: 3
LoG :8385.92 8387.28 1.35 Area code 2 7
FDEPTH: 3113 110 GearCond.code:
BDEPTH: 113 110 Validity code:
Tewing dir: 5® Wire cut: 340 m Speed: 30 kn=10
Sorted: 55 Kg Total catch: 151.10 CATCH/HOUR.: 312.62
SPECIES CATCH/HOUR % OF TOT. C  SAMP
weight numbers
Dentex macrophthalmas 149.59 1105 47.85 4347
Dentex gibbosus 43.45 114 13.50 4345
Pagellus bellottii 35.28 267 11.29 4348
Umbrina canariensis 27.99 120 8.55 4346
Dentex angolensis 14.23 114 4.55 4344
Dentex barnardi 9.17 38 2.93
Trigla lyra 8.13 108 2.60
Raja miraletus 5.17 17 1.65
Pagrus africanus 4.72 23 1.51
Chelidenichthys gabomensis 3.41 29 1.0%
Scorpaena stephanica 2.63 [ 0.84
Beops boops 1.99 12 0.64
Octopus vulgaris 1.76 6 0.56
Sepia bertheloti 1.66 17 0,53
Chaetodon hoefleri 1.43 12 0.46
Pontinus sp. 1.20 12 0.38
Peristedion cataphractum 0.68 17 0.22

Total 312.49 99.95

DR. FRIDTJOF NANSEN PROJECT:Ad PROJECT STATICN:1829
DATE: 6/ 3/99 GEAR TYPE: BT No: 8 POSITION:Lat S 1130
start stop duration Long E 1336
TIME :08:18:53 09:21:01 32 (min) Purpose code: 3
LOG :8396.91 8398.53 1.59 Area cecde i
FDEPTH: 48 47 GearCond.code:
BDEPTH: 48 47 Validity code:
Towing dir: 360™® Wire out: 150 m Speed: 30 kn*10
Sorted: 140 Kg Total catch: 341.75 CATCH/HOUR : 640.78
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight numbers
Lutjamus fulgens 195.47 268 30.51
Dentex barnardi 63.09 291 9.85 4350
Pomadasys incisus 55.03 15 B8.59
Pseudupeneus sp. 49.69 803 5
Epinephelus aeneus 42.94 19 6.70
Acanthurus monroviae 39.53 56 6.17
Pagellus bellottil 38.06 263 5.94 4349
Parapristipoma humile 26.12 81 4.08
Plectorhinchus mediterraneus 22.87 38 3.58
Seriola rivoliana 21.09 9 3.29
Sphyraena guachancho 20.68 24 3.23
Raja miraletus 12.56 28 1.96
Chaetodon hoefleri 9.71 84 1.52
Priacanthus arenatus 8.25 19 1.29
Selene dorsalis 7.37 15 1.15
Serranus sp. 7.03 19 1l.10
Dentex gibbosus 5.87 15 0.92
Bodianus specicsus 3.41 2 0.53
Lagocephalus laevigatus 2.96 0.46
Trichiurus lepturus g=53 6 0.39
Pagrus caeruleostictus 1.91 2 0.30
Caranx cryses 1.91 2 0.30
Diplodus cervinus cervinus 1.52 2 0.24
Fistularia petimba 0.56 [ 0.09
Sphoeroides *marmor® 0.56 15 0.09
Total 640.82 100.03
DR. FRIDTJOF NANSEN PROJECT:Ad PROJECT STATION:1830
DATE: 6/ 3/99 GEAR TYPE: BT No: POSITICN:Lat § 113c
start stop duration Long E 1343
TIME :10:42:46 11:01:30 19 (min) Purpose code: 3
LOoG :8407.29 8408.30 1.00 Area code 483
FPEPTH: 4 GearCond.code:
EDEPTH: 25 24 Validicy cede:
Towing dir: 350™ Wire out: 95 m Speed: 30 kn*10
Sorted: 111 Kg Total catch: 111.3¢ CATCH/HOUR : 151.60
SPECIES CATCH/HOUR % OF TOT. C SAMP
welght numbers
Engraulis encrasicolus 116.31 19216 33.08
Brachydeuterus auritus 49.55 10112 14.09
Galeoides decadactylus 32.72 66 9.11 4351
Sphyraena guachancho 24.19 41 6.88 4353
Selene dersalis 20.40 95 5.80
Ephippicn guttifer 18.19 16 5.17
Pseudotolithus typus 16.86 3s 4.80 4352
Rhinoptera marginata 14.78 & 4.20
Chloroscembrus chrysurus 12,595 83 3.68
Trachinotus goreensis 7.14 16 2.03
Chaetodipterus goreensis 6.19 6 1.76
Pomadasys rogeri 5.49 13 1.56
Euci s mel 5.24 54 1.49
Arius heudeloti 4.86 ] 1.38
Trichiurus lepturus 3.85 6 1.09
Raja miraletus 3.35 & 0.95
Epinephelus aeneus 2.91 ] 0.83
Lithegnathus mormyrus 1.96 3 0.56
Drepane africana 1.77 3 0.50
Alectis alexandrinus 1.52 3 0.42
Cynoglossus canariensis 1.39 [ 0.40
Total 351.62 9%.99
DR. FRIDTJOF NANSEN PROJECT: Ad PROJECT STATION:1831
DATE: 6/ 3/99 GEAR TYPE: BT No: POSITION:Lat 5 1124
starc stop duration Long E 1340
TIME :11:59:45 12:29:27 30 ({(min) Purpose code: 3
LoG :8414.39 B8415.73 1.32 Area code His-S
FDEPTH: 35 35 GearCond.code:
BDEPTH: 35 as Validity code:
Towing dir: 350® Wire out: 130 m Speed: 30 knv10
Sorted: 78 Kg Total catch: 302.51 CATCH/HOUR: 605.02
SPECIES CATCH/HOUR ® OF TOT. € SAMP
weight numbers
Chloroscambrus chrysurus 145.50 650 24.05 4358
Selene dorsalis 132.50 314 21.97 4355
Engraulis encrasicolus 109.92 26530 18.17
Sphyraena guachancho 91.52 182 15.13 4357
Pomadasys rogeri 34.92 54 5.77 4356
Stromateus fiatcla 33.60 38 5.55 4354
Cynoglossus canariensis 13.44 70 2.22
Brachydeuterus auritus 10.66 478 1.76
Pseudotolithus typus 6.80 12 1.12
Trichiurus lepturus 6.62 10 1.09
Galeoides decadactylus 5.66 22 0.94
Epinephelus aeneus 2.08 4 0.34
Caranx senegallus 2.02 2 0.33
Rhinckatos albomaculatus 1.88 2 0.31
Pagellus bellottii 1.68 4 0.28
Trachurus trecae 1.06 52 0.18
SEPIIDAE 1.00 2 0.17
Pseudupengus pravensis 0.96 6 0.16
Alectis alexandrinus 0.90 2 0.15
Pteroscion peli 0.74 16 0.12
Grammoplites gruveli 0.64 10 0.11
Chaetodon hoefleri 0.52 € 0.09
Total 605.02 100.031



DR. FRIDTJOF MANSEN PROJECT:A4d PROJECT STATICN:1832

DATE: 6/ 3/59 GEAR TYPE: BT No: POSITION:Lat S 1118
start 3top duration Leng E 1342
TIME :13:00:02 13:01:33 5 (min) Purpose code: 3
LoG :8421.27 B421.49 0.22 Area code 22
FDEPTH: 22 22 GearCond.code: 9
BDEPTH: 22 22 Validity code: 4
Towing dir: 25® Wire out: 90 m Speed: 30 kn*10
Sorted: 4 Kg Total catch: 3.90 CATCH/HOUR: 45.80
SPECIES CATCH/HCUR % OF TOT. C SAMP
weight numbers
Lagocephalus laevigatus 16.80 36 35.90
Raja miraletus 10.32 24 22.05
Grammeplites gruveli 6.24 12 13.33
Sphyraena guachanche 4.80 iz 10.26
Trichiurus lepturus 4.56 12 9.74
Engraulis encrasicolus 2.88 720 6.15
Trachurus trecaa 0.72 48 1.54
Fistularia petimba 0.48 12 1.03
Tetal 46.80 100.00
DR. FRIDTJOF NANSEN PROJECT: Ad PROJECT STATION:1833
DATE: 6/ 3/99 GEAR TYPE: BT No: POSITION:Lat S 1119
start stop duration Long E 1338
TIME :14:01:34 14:01:35 30 (min) Purpose code: 3
LoG :8428.22 8429.73 1.48 Area code t 2
FDEPTH: 41 48 GearCond.code:
EDEPTH: 43 48 Validity code:
Towing dir: 20 Wire out: 160 m Speed: 30 kn*10
Sorted: 98 Xg Total catch: 266.69 CATCH/HOUR : 533.38
SPECIES CATCE/HOUR % OF TOT. C SAMP
weight numbers
Brachydeutarus suritus 217.18 1632 40.72 4361
Pagellus bellotril 156.38 1240 29.32 4362
Sphyraena guachancho 33.50 48 6.28 4363
Selens dorsalis 21.54 54 4.04
Raja miraletus 17.70 42 3.32
Lithognathus mormyTus 16.10 22 3.02
Pomadagys roger. 14.72 22 2.76 4360
Bardinella maderensis 14.30 42 2.68 4359
Alectis alexandrismis 11.44 € 2.14
CGrasmoplites gruvel: 6.82 32 1.28
Rhuncbatos albemsculatus 5.34 6 1.00
Caranx crysos 3.30 6 0.62
Chelidonichthys capensis 2.14 16 0.40
Citharus linguatula 2.14 70 0.40
Sepia orbignyana 2.14 16 .40
Epinepbelus asneus 1.52 6 0.36
Torpeds torpedo 1.82 6 0.34
Chastodon hoefleri 1.50 10 0.28
Arnoglossus imperialis 1.28 kY] 0.24
Lagocephalus laevigatus 1.18 12 0.22
Trachurus trecae 0.54 64 0.10
Fistularia petimba 0.22 10 0.0¢4
Antennarius “biccellatus® 0.10 6 0.02
Parspenasus longirosctris 0.10 10 0.02
Total S533.40 100.00
DR. FRIDTJOF NANSEN PROJECT: A4 PROJECT STATION:1834
DATE: 6/ 3/99 GEAR TYPE: BT No: 8 POSITION:Latr § 1113
BTart step  duration Long E 1339
TIME  :15:56:48 16:26:29 30 (min) Purpcse code: 3
LOC  :8436.54 B8438.05 1.50 Area code 552
FDEPTH: i1 109 GearCond.code:
EDEPTH: 111 109 Validity code:
Towing dir: 190 Wire out: 340 m Speed: 30 kn*10
Sorted: 193 Kg Total catch: 402.53 CATCH/HOUR: 805.06
SPECIES CATCH/HOUR % OF TOT. © SAMP
weight numbers
Brotuls barbata 243.30 330 30.22
Brachydeuterus auritus 169.20 1940 21.02 4368
Selene dorsalis 57.80 126 7.18
Synagrops microlepis 56.36 2396 7.00
Dentex macrophthalmug 52.90 296 6.57 4366
Trichiurus lepturus 50.50 580 6.27
Pterothrissus belleci 41.12 580 5.11
Pagellus bellortii 34.50 140 4.34 4364
Trachurus trecas. juvenile 25.80 706 3.20 4367
Dentex angolensis 14.70 70 1.83 4365
Trachurus trecae 13.76 36 1.71
Zeus faber 10.06 26 1.25
Trigla lyra 6.06 46 0.75
Octopus vulgaris 5.60 6 0.70
Citharus linguatula 5.00 96 0.62
Raja miraletus 4.%0 10 0.61
Branchicstegus semifasciatus 4.60 € 0.57
Pontinus accraensis 4.46 40 0.55
Penthercscion mbizi 3.26 10 0.40
Usbrina cansriensis 0.56 10 0.07
Sepiella ornata 0.26 6 0.03
Tatal 805.10 100.00

DR. FRIDTJOF NANSEN PROJECT:Ad PROJECT STATION:1835
DATE: 6/ 3/99 GEAR TYPE: BT No: 8 POSITION:Lat 5 1117
starc step duration Long E 1330
TIME :17:37:39 18:39:51 31 (min) Purpose code: 3
oG :8451.37 8452.82 1.43 Area code e
FDEPTH: 382 372 GearCond.code:
BDEPTH: 382 a2 Validity code:
Towing dir: 20® Wire out:1100 m Speed: 30 kn"10
Sorted: 31 Kg Total catch: 117.90 CATCH/HOUR : 228.19
SPECIES CATCH/HGUR % OF TOT. C SAMP
weight numbers
Merluccius polli 104.81 523 45.93 4365
Laemonema laureysi 41.96 523 18.39
Etmopterus lucifer 30.64 1837 13.43
Galeus polli 10.37 153 4.54
GALATHEIDAE * 8.21 821 3.80
Coelorinchus ceelorhincus 6.83 132 2.99
Lophius vaillanti 5.73 15 2.51
Todarcpsis eblanae 2.40 8 1.05
Nematocarcinus africanus 2.40 1292 1.05
Pterothrissus bellaci 2.25 15 0.99
Chaunax pictus 1.90 79 0.83
Bymenocephalus italicus 1.90 377 0.83
Trichiurus lepturus 1.74 a7 0.76
Malacocephalus occidentalis 1.66 21 0.73
OPHICHTHIDAE 1.61 37 0.71
Chlerophthalmus atlanticus 1.08 29 0.47
MYLIOBATIDAE 1.03 958 0.45
Bathynectes piperitus 0.79 29 0.35
Gadella sp. 0.79 21 0.35
Dibranchus atlanticus 0.45 37 0.20
Halesaurus ovenii 0.15 15 0.07
Total 228.70 100.23
DR. FRIDTJOF NANSEN PROJECT: A4 PROJECT STATION:1836
DATE: 6/ 1/9%9 GEAR TYPE: BT No: 8 POSITION:Lat 5 1112
start stop duration Leng E 1328
TIME :19:42:15 20:45:24 30 (min) Purpose code: 3
:8459.50 B460.96 1.45 Area code 5 &
543 GearCond.cod
543 Validity code:
H 5™ Wire ouc:l450 m Speed: 20 kn-10
Sorted: 36 Kg Total catch: 226.54 CATCH/HOUR: 453.08
SPECIES CATCH/HOUR % OF TOT. C SAMP
waight numbers
Hoplostethus cadenati 115.76 468 26.43
Yarrella blackfordi 116.40 2916 25.69
Aristeus varidens 631.16 6428 13.50
Stomias affinis 44.40 1308 9.80
Nematocarcinus africanus 26.76 7224 5.91
Lophius vaillanti 22.32 36 4.93
Lamprogrammus exutus 15.84 336 3.50
Trichiurus lepturus 8.28 324 1.83
Heplostethus mediterraneus 8.04 7764 1.77
Merluccius polli 7.08 12 1.56
Triplophos sp. 4.92 636 1.09
Nemichthys scolepaceus 4.80 12 1.06
PANDALIDAE 3.96 540 0.87
POLYCHAELIDAE 3.96 540 0.87
Laemonema laureysi 1.44 60 0.32
Chlorophthalmus atlanticus 1.20 24 0.26
Xenodermichthys copei 1.08 120 0.24
Bathynectes piperitus 1.08 12 0.24
Gadella sp. 0.36 12 0.08
Nezumia aequalis 0.24 12 0.05
Total 453.08 100.00
DR. FRIDTJOF NANSEN PROJECT:A4 PROJECT STATION:1837
DATE: 7/ 3/9%9 GEAR TYPE: BT No: 8 POSITION:Lat 5 1105
start stop duration Long E 1327
TIME :04:37:31 05:07:23 30 (min) Purpose code: 3
LOG :B480.3% 8481.%0 1.50 Area code 52
FDEPTH: 552 549 GearCaond.coda:
BDEPTH: 552 549 Validity code:
Towing dir: 350® Wire our:1500 m Speed: 30 kn=10
Sorted: 40 Kg Total catch: 332.81 CATCH/HOUR : 665.62
SPECIES CATCHE/HOUR % OF TCT. C SAMP
weight muarbers
Hoplostethus cadenati 223.56 8442 33.59
Lamprogrammus exutus 114.66 3006 17.23
Stomias affinis 98.28 2502 14.77
Yarrella blackfordi 85.32 2520 12.82
Nematocarcinus africanus 62.46 15588 9.38
Aristeus varidens 11.34 845 1.70
Laemonemn laureysi 10.80 90 1.62
Triplophcs sp. 10.44 1386 1.57
Trichiurus lepturus 7.74 306 1.16
Henodermichthys copei 7.56 774 1.14
Centrophorus granulosus 7.36 2 1.11
Bathyurecongrus sp. 4.68 378 0.70
PANDALIDAE 3.78 954 0.57
Tedaropsis eblanae 3.78 18 0.57
Cubicepa sp. 3.24 18 0.45
Geryon maritae 2.70 18 0.41
Etmopterus lucifer 2.16 18 0.32
Ebinania sp 1.98 36 0.30
POLYCHAELIDAE 1.62 270 0.24
Nemichthys scolopaceus 1.26 72 0.19
Chlorophthalmis atlanticus 0.50 18 0.14

Total 665.62 100.02



DR. FRIDTJOF NANSEN
DATE: 7/ 3/99
start stop

PROJECT:A4 PROJECT STATICN:1838
GEAR TYPE: BT Ne: 8 POSITION:Lat S 1103

duration Leng E 1333

TIME :07:14:10 07:47:38 33 (min) Purpese code: 3

LOG :8490.48 8452.11 1.60 Area code 5
FDEPTH: 217 222 GearCond.code:
BDEPTH: 217 222 Validicty ceode:

Towing dir: 350

Sorted: 97 Kg

SPECIES

Wire out: 630 m Speed: 30 kn*10

Total catch: 563.00 CATCH/HOUR : 1023.64

CATCH/HOUR % OF TOT. C SAMP
weight numbers

Dentex macrophthalmus 633.31 3829 61.87 4371
Synagrops microlepis 134.80 10813 13.17
Pterothrissus belleci 87.96 815 8.59
Trichiurus lepturus 45.44 1802 4.44
Zencpsis conchifer 36.62 229 3.58
Brotula barbata 31i.58 49 3.0%
Todaropsis eblanae 20.36 224 1.99
Merluccius polli 20.38 549 1.99 4370
Parapenaeus longirostris 9.67 1578 0.94
Illex coindetii 2.15 31 0.21
Sepia elegans 1.02 102 0.10
Cynopenticus ferox 0.36 2 0.04
Total 1023.63 100.01

DR. FRIDTJOF NANSEN PROJECT:Ad PROJECT STATION:1839

DATE: 7/ 3/99
start stop

GEAR TYPE: BT No: 8 POSITION:Lat S 1101

duration Leng E 1338
:57:15 09:27:06 30 (min) Purpose code: 3

499.51 8501.03 1.33 Area code 12
FDEPTH 109 108 GearCond.cede:
BDEPTH: 109 108 Validity code:

Towing dir: 350

sorted: 101 Kg

SPECIES

Wire cut: 330 m Speed: 30 kn=10

Total catech: 186.4¢6 CATCH/HOUR: 372.92

CATCH/HOUR % OF TOT. C  SAMP
waight oumbers

Synagrops microlepis 201.32 48854 53.98
Brotula barbata 73.68 128 19.76
Dentex macrophthalmus 27.00 196 T.24 4372
Trichiurus lepturus 22.50 66 6.14
Prerothrissus belloci 8.96 232 2.40
Brachydeuterus auritus 8.96 162 2.40
Citharus linguatula 7.22 140 1.94
Todaropsis eblanae 6.10 56 1.64
Raja miraletus 3.96 4 1.06
£o; 3.16 14 .85
Pagellus bellottii 2.50 14 0.78
Sepia officinalis hierredda 2.20 2 0.59
Zeus faber 2.18 14 0.58
Umbrina capariensgis 1.40 28 0.38
Pancheroscion mbizi 0.70 8 0.13
Uranoscopus albesca 0.20 2 0.05
Alloteuthis africana 0.08 112 0.02
Total 372.92 100.00
DR. FRIDTJOF NANSEN PROJECT:Ad PROJECT STATION:1840

DATE: 7/ 3/99

GEAR TYPE: BT No: 8§ POSITION:Lat S 1100

DR. FRIDTJOF NANSEN PROJECT:Ad PROJECT STATION:1841

DATE: 7/ 3/99 GEAR TYPE: BT No: B POSITION:Lat S 1059
start stop duration Long E 1348

TIME :12:00:43 12:30:17 30 (min) Purpose code: 3

LOG :8515.83 B8517.35 1.50 Area code o

FDEPTH: 40 33 GearCond.code:
EDEPTH: 40 s Validity code:
Towing dir: 350™® Wire cut: 150 m Speed: 30 kn*10
Sorted: 28 Kg Total catch: B76.13 CATCH/HOUR : 1752.26
SPECIES CATCH/HOUR % CF TOT. C SAMP
weight numbers
Brachydeuterus auritus 1040.00 74412 59.35 4379
Stromateus fiatola 217.20 260 12.40 4381
Galeocides decadactylus 166.40 250 9.50
Trachurus trecae 95.68 4888 5.46 4378
Trichiurus lepturus 78.00 312 4.45
Paeudotolithus typus 66.56 78 3.60 4380
Raja miraletus 36.40 52 2.08
Chlorescembrus chrysurus 10.92 52 0.62
Rhincbatos albomaculatus 10.84 4 0.62
Sardinella maderensis 7.28 364 0.42
Selene dorsalis 6.24 156 0.36
Grammoplites gruveli 3:.12 52 0.18
Dicologoglossa sp. 3.12 104 0.18
Sphyrna lewini 3.00 2 0.17
Alectis alexandrinus 2.40 2 0.14
Pomadasys jubelini 1.82 2 0.10
Epinephelus aeneus 1.60 4 0.09
Dentex barnardi 0.96 2 0.05
Pagellus bellottii 0.72 2 0.04
Total 1752.26 100.01
CR. FRIDTJOF NANSEN FROJECT:Ad PROJECT STATION:1842

DATE: 7/ 3/99 GEAR TYPE: BT No: 8 POSITION:Lat S 1048
start stop duration Long E 1342

TIME :13:46:11 14:16:12 30 {min)} Purpose code: 23

106 :8528.41 8529.98 1.56 Area code © 2

scart stop duration Long E 1342
TIME :10:26:16 10:55:36 29 (min) Purpose code: 3

LOG  :B506.73 B8508.25 1.76 Area code & 7

FDEPTH: 73 ! 73 GearCond.code:
BDEPTH: 23| 73 Validity code:
Towing dir: 350 Wire out: 230 m Speed: 30 ka*10
Sorted: 65 Kg Total catch: 638.47 CATCH/HOUR : 1320.97
SPECIES CATCH/HOUR & OF TOT. C  SAMP
weight numbers
Brachydeuterus auritus 850.81 24263 67.44 4375
Trachurus trecae 14%.71 7728 11.33 4374
Argyrosomus hololepidotus 61.82 93 4.68
Brotula barbata 37.12 99 2.81 4373
Engraulis encrasicolus 36.87 683156 2.79
Citharus linguatula 29.79 652 2.26
Pagellus bellotrii 23.46 110 1.78
Raja miraletus 19.37 a7 1.47
Sepia sp. 16.14 478 1.22
Euthynnus alletteratus 8.19 19 0.62 4376
Zeus faber 7.82 a7 0.59
Trichiurus lepturus 7.08 19 0.54
Pseudupeneus prayensis 6.70 37 0.51
Torpede torpedo 6.33 19 0.48
Dentex barmardi 3.72 15 0.28
Branchicstegqus semifasciatus 3.68 13 0.28
Selene dorsalis 3.35 37 0.25
Usbrina canariensis 2.98 56 0.23
Auxis thazard 2.48 2 0.19 4377
GOBIIDAE 1.45 223 0.11
Ephippion guttifer 1.49 37 0.11
Ephippion guttifer 0.37 19 0.03
Pterothrissus belloci 0.37 19 0.03
Thorogobius angoclensis 0.19 19 0.01
Total 1321.33 100.04

FDEPTH: 40 43 GearCond.code:
BDEPTH: 40 43 Validity code:
Towing dir: 340 Wire out: 130 m Speed: 30 kn-10
Sorted: 8 Xg Total catch: 259.78 CATCH/HOUR : 519.56
SPECIES CATCH/HOUR ® OF TOT. C SAMP
weight numbers
Brachydeuterus auritus 324.44 58912 62.45 4182
Trichiurus lepturus 63.84 168 12.29
Galeoides decadactylus 41.60 92 8.01 4386
Dicologoglossa sp. 12.04 252 2.32
Pagellus bellettii 11.84 36 2.28 4385
Torpedo marmorata 11.12 16 2.14
Pomadasys jubelini 9.60 10 1.85 4384
Stramateus fiatola 6.32 ] 1.22 4382
Grammoplites gruveli 5.88 70 1.13
Selene dorsalis 5.60 28 1.08
Rhincbatos albomaculatus 5.56 4 1.07
Sphyraena guachancho 4.68 10 0.90
Pseudotclithus typus 4.48 6 0.86
Dentex barnardi 3.00 8 6.58
Alectis alexandrinus 2.84 2 0.55
Torpedo *white apots® 2.48 2 0.48
Engraulis encrasicolus 1.96 574 0.38
Cynoglossus canariensis 1.12 14 0.22
Argyrosamus hololepidotus 0.88 2 0.17
Poseudupeneus prayensis 0.28 14 0.05
Total 519.56 100.03
DR. FRIDTJOF MANSEN PROJECT : A4 PROJECT STATICN:1843

DATE: 7/ 3/99
start st

GEAR TYPE: BT No: B POSITION:Lat S 1049
op duraticn Long E 1337

TIME :15:16:17 15:41:48 26 (min) Purpose code: 3
LoG :8536.75 8538.10 1.28 Area code =2
FDEPTH: 79 79 GearCond.code:
BDEPTH: 79 79 Validity code:

Towing dir:

Sorted: 127 Kg

150 Wire out: 250 m Speed: 30 kn"10

Total catch: 966.56 CATCH/HOUR : 2230.52

SPECIES CATCH/HOUR % OF TOT. C SAMP
weight numbears
Brachydeuterus auritus 1579.43 39487 70.81 4388
Trachurus trecae 228.05 13848 10.22 4387
Trichiurus lepturus 107.70 284 4.83
Brotula barbata 97.85 141 4.39 4390
Dentex barnardi 50.77 194 2.28 4389
Umbrina canariensis 43.64 704 1.96
Selene dorsalis 33.44 194 1.50
Stromateua fiatola 32.03 35 1.44
Torpedo torpedeo 15.14 35 0.68
Citharus linguatula 14.08 247 0.63
Zeus faber 12.32 88 0.55
Raja miraletus s5.28 18 0.2¢
Chloroscombrus chrysurus 3.53 18 Q.16
Chaetodon hoefleri 2.82 18 0.12
Chelidonichthys capensis 2.12 18 0.10
Dentex angolensis 2.12 18 0.10
Sardinella aurita 1.41 35 0.06
Sphoercides *marmor- 0.18 18 0.01

Total

2231.91 100.09



DR. FRIDTJOF NANSEN

PROJECT:Ad

PROJECT STATION:1844

DATE: 7/ 3/9% GEAR TYPE: BT No: 8 POSITION:Lat 5 1052
start stop duration Long E 1332
TIME :16:40:08 16:46:20 6 (min) Purpose code: 3
LoG :8546.10 B8546.39 0.29 Area code 1 2
FDEPTH: 122 121 GearCond.code: 9
HDEPTH: 122 121 Validity cede: 1
Towing dir: 160™ Wire ocut: 400 m Speed: 30 kn=10
Sorted: 29 Kg Total catch: 29.87 CATCH/HOUR: 298.70
SPECIES CATCH/HOUR % OF TOT. C  SAMP
weight nmumbers
Trachurus trecae 107.40 3630 35.96 4351
Raja miraletus 90.40 150 30.26
Dentex angolensis 35.90 130 12.02
Trichiurus lepturus 20.00 20 6.70
Trigla lyra 16.70 120 5.59
Brachydeuterus auritus 8.20 140 2.75
Brotula barbata 5.40 10 1.81
Citharus linguatula 3.70 120 1.24
Umbrina canariensis 3.40 10 1.14
Urancscopus albesca 2.50 10 0.97
Dentex barnardi 2.50 10 0.84
Scorpaena normani 1.10 10 0.37
Selene dorsalia 1.10 10 0.37
Pontinus accraensis 0.70 10 0.23
Bocps boops 0.60 40 0.20
Tatal 300.00 100.45
DR. FRIDTJOF NANSEN PROJECT:A4 PROJECT STATION:1845
DATE: 7/ 3/99 GEAR TYPE: BT No: B POSITIGN:Lat 5 1056
start Btop duration Long E 1325
TIME :18:39:22 19:10:10 31 (min) Purpose code: 3
LoG 556.87 8558.29 1.41 Area code 2
FDEPTH 436 443 GearCend.code:
BDEPTH: 436 443 Validity code:
Towing dir: 330™ Wire out:1100 m Speed: 30 knu*10
Sorted: 71 Kg Tetal catch: 224.53 CATCH/HOUR : 434.57
SPECIES CATCH/HOUR % OF TOT. € SaMp
waight numbers
Merluccius polli 304.16 718 65.99 439z
laureysi 435.66 2357 11.43
Centrophorus granulosus 14.63 4 3.37
Etmopterus sp. 13.76 753 3.27
CONGRIDAE 12.27 190 2.82
Mal halus id alis 10.52 122 2.51
Hymenocephalus italicus 9.56 1606 2.20
Lophius vaillanti 8.40 54 1.93
Coelorinchus coelorhincus 4.82 217 1.11
Raja miraletus 2.79 4 0.64
Chaunax pictus 1.70 a1 .39
Halosaurus ovenii 0.89 62 0.20
Peristedicn cataphractum 0.48 ] 0.11
Bathynectes piperitus 0.35 ;] 0.08
Chlorophthalmus atlanticus 0.27 8 0.06
Total 434.66 100.01
DR. FRIDTJOF NANSEN PROJECT :Ad PROJECT STATICN:1846

DATE: 8/ 3/99 GEAR TYPE: BT No: 8 POSITION:Lat S 1047
start stop duration Long E 1314
TIME :04:41:02 05:12:58 32 (min] Purpose code: 3
LoG 18593.94 8595.57 1.60 Area code b
FDEPTH: 553 560 GearCond.code:
BDEPTH: 553 560 Validity code:
Towing dir: 320 Wire out:1500 m Speed: 30 kn*10
Sorred: 25 Kg Total catch: 102.76 CATCH/HOUR: 192.68
SPECIES CATCH/HOUR % OF TOT. € SAMP
weight numbers
Nematocarcinus africanus 95.25 26288 49.43
Heplostethus cadenati 34.05 1298 17.67
Yarrella blackferdi 11.03 330 5.72
Aristeus varidens 9.98 1020 5.18
Centrophorus granulosgus 7.58 2 3.93
Triplephes sp. 5.85 2048 3.04
Xenodermichthys copei 5.78 608 3.00
Trichiurus lepturus 5.03 165 2.61
Stomias affinis 4.35 50 2.26
Scymneden cbscurus 3.45 23 1.7%
Lagprogrammis exutus 3.30 38 1.71
Lophius wvaillanti 2.32 8 1.21
Illex coindetii 1.80 15 0.93
Todaropsis eblanae 1.13 8 0.59
Geryon maritae 0.83 8 0.43
Ariomma bondi 0.38 B 0.20
Gadella sp. 0.23 23 0.12
Etmopterus sp. 0.23 23 0.12
POLYCHAELIDAE 0.15 28 0.08
Total 192.73 100.02

DR. FRIDTJOF NANSEN

PRCJECT:Ad
GEAR TYPE: BT No:

PROJECT STATICN:1847

DATE: 8/ 3/9% 8 POSITION:Lat S 1044
start stop duration Long E 1315
TIME :07:02:21 07:32:20 30 {min) Purpose code: 3
LOG :8603.25 B604.60 1.33 Area code £ 2
FDEPTH: 339 342 GearCond.code:
BDEPTH: 338 342 Validity code:
Towing dir: 330 Wire out: 550 m Speed: 30 kn*10
Sorted: 33 Xg Total catch: 1549.59 CATCH/HOUR: 3095.18
SPECIES CATCH/HCUR % OF TOT. C SAMP
weight numbers
Chleorophthalmis atianticus 1842.40 32712 59.45
Synagrops microlepis 429.58 27260 13.86
Merluccius polli 315.84 5076 10.19 4393
Laemonema laureysi 229.36 4136 7.40
Cynoponticus ferox 78.9¢6 188 2.55
Pterothrissus belloci 47.00 376 1.52
Trichiurus lepturus 35.48 188 1.27
Zenopsis conchifer 29.14 94 0.94
Xencmystax sp. 24.44 924 0.79
Todarcpsis eblanae 24.44 188 0.79
Coelorinchus coelerhincus 14.10 282 0.45
Gadella sp. 9.40 376 0.30
Parapenasus longireostris 7.52 1316 0.24
Sepia elegans 6.58 282 0.21
Lophius vaillantci 0.94 84 0.03
Total 3099.18 99.99

DR. FRIDTJOF NANSEN

PROJECT: Ad

PROJECT STATION:1848

DATE: 8/ 3/99 GEAR TYPE: BT No: 8 POSITICN:Lat & 1042
start stop duration Long E 1316
TIME :08:43:14 09:13:05 30 (min) Purpose code: 3
LoG :8609.88 8611.28 1.38 Area code 22
FDEPTH: 243 244 GearCond.code:
BDEPTH: 242 244 Validity code:
Towing dir: 330 Wire out: 720 m Speed: 30 kn*10
Sorted: 69 Kg Total eatch: 431.88 CATCH/HOUR : 863.76
SPECIES CATCH/HOUR % OF TOT. C© SRMP
weight numbars
Synagrops microlepis 249.48 12562 28.88
Dentex macrophthalmus 239.62 1286 27.74 4395
Chlorephthalmis atlanticus 124.08 7930 14.37
Merluccius polli 104.50 1706 12.10 4394
Zenopsis conchifer 82.28 408 9.53
Todaropsis eblanae 27.40 286 3.17
Pterothrissus belleci 20.46 154 2.37
Parapenacus longirostris 12.00 2134 1.39
Miracorvina angolensis 1.02 2 0.12
Cynopenticus ferox 0.88 12 0.10
Calappa sp. 0.88 12 0.10
Bembrops heterurus 0.78 22 0.09
Sepia elegans 0.44 22 0.05

Total

DR. FRIDTJOF NANSEN

863.82

PROJECT: Ad

100,01

PROJECT STATICN:1849

DATE: 8/ 3/99 GEAR TYFE: BT No: 8 POSITION:Lat
start stop duration Long
TIME :10:19:14 10:49:22 30 (min} Purpose code: 3
LoG 617.28 8618.83 1.53 Area code 2
FDEPTH 147 138 GearCond.code:
BDEPTH: 147 138 Validity code:
Towing dir: 330 Wire out: 450 m Speed: 30 kn-~10
Sorted: 64 Kg Total catch: 128.96 CATCH/HOUR ¢
SPECIES CATCH/HOUR 1 oF TOT. C©
weight numbers
Dentex macrophthalmus 125.44 960 48.64
Spicara alta 46.80 320 18.15
Dentex angolensis 21.88 112 8.48
CEPHALOPCDA 17.84 742 6.92
Brotula barbata 8.24 18 3.19
Bembrops heterurus 8.08 300 3.13
Trichiurus lepturus 6.32 ;] 2.45
Zenopsis conchifer 4.00 20 1.55
Chelidenichthys capensis 3.80 44 1.47
Uranoscopus cadenati 3.04 12 1.18
Zeus feber 2.64 8 1.02
Pterothrissus belleci 2.00 16 0.78
Monolene microstoma 1.92 160 0.74
Citharua linguatula 1.84 44 0.71
Peristedion cataphractum 1.52 20 0.5%
Pentinus kuhlii 1.04 8 .40
Ephippicn guttifer 0.96 2 0.37
Trachurus trecae 0.40 12 0.16
Microchirus wittei 0.16 4 0.06
Total 257.92 99.99

DR. FRIDTJOF NANSEN

PROJECT: Ad

S 1040
E 1318

257.92

SAMP

4398
4357
4396

PROJECT STATION:1850

DATE: 8/ 3/99 GEAR TYPE: BT No: 8 POSITION:Lat 5§ 1038
start stop duration Leng E 1329
TIME :12:22:17 12:52:19 30 (min) Purpose code: 3
LoG  :8631.62 8633.30 1.47 Area code s 2
FDEPTH: 83 74 GearCond.code:
BDEPTH: 83 74 Validity cede:
Towing dir: 320 Wire out: 290 m Speed: 30 kn*10
Sorted: 65 Kg Total cacch: 388.35 CATCH/HOUR : 776.70
SPECIES CATCH/HGUR % OF TOT. C SAMP
weight numbers
Brachydeuterus auritus 417.12 5784 5§3.70 4402
Trichiurus lepturus 179.52 420 23.11
Trachurus trecae 42.24 1224 5.44 4389
Raja miraletus 31.92 96 4.11
Dentex angolensis 24.00 228 3.08 4401
Pagellus bellotrij 22.08 192 2.84 4400
Citharus linguatula 20.16 552 2.60
Zeus faber 10.08 60 1.30
Chelidonichthys capensis 9.36 96 1.21
Sardinella aurita 6.00 60 0.77
Chaetodon hoefleri 3.84 24 0.49
Dentex barnardi 2.88 24 0.37
Sardinella maderensis 2.88 12 0.37
Ptercthrissus belloci 1.68 1z 0.22
Sepia sp. 0.96 iz 0.12
Synapturichthys kleini 0.72 12 0.0%
Boops boops 0.72 24 0.09
Peristedion cataphractum 0.48 12 0.06
Antennarius *bhiccellatus*® 0.06 2 0.01
Total 716.70 99.99
DR. FRIDTJOF NANSEN PROJECT:Ad PROJECT STATICN:1851

DATE: 8/ 3/99 GEAR TYPE: BT No: B POSITION:Lat 5 1032
start  step  duration Long E 1332
TIME :13:42:55 14:06:40 24 (min) Purpose code: 3
LOG :18639.26 8640.36 1.12 Area code 52
FDEPTH: 43 £ GearCond.cede:
BDEPTH: 43 kL] Validity cede:
Towing dir: 360 Wire cut: 160 m Speed: 30 kn*10
Sorted: 70 Kg Tetal catch: 1308.36 CATCH/HCOUR : 3270.90
SPECIES CATCH/HOUR * OF TOT. C SAMP
waight numbers
Brachydeuterus auritus 2850.85 76500 87.16 4403
Trachurus trecae 163.73 6060 5.01 4404
Selene dorsalis 59.20 278 1.81
Sphyraena guachanche 51.80 48 1.58
Raja miraletus 44.40 93 1.36
Chlorcscembrus chrysurus 35.15 278 1.07
Trichiurus lepturus 25.90 a8 0.7%
Pagellus bellottii 16.65 185 0.51
Citharus linguatula 6.48 278 0.20
Pseudotolithus typus 6.15 5 0.19 4405
Alectis alexandrinus 5.40 5 0.17
Pomadasys jubelini 1.85 3 0.06
Pseudupeneus prayensis 1.85 48 0.06
Epinephelus aeneus 1.30 3 0.04
Penaeus notialis 0.20 3 .01
Total 3270.91 100.02



DR. FRIDTJCF NANSEN PROJECT:Ad PROJECT STATICN:1852
DATE: 8/ 3/99 GEAR TYPE: BT No: 8 POSITION:Lat 5 1026

start stop duration Long E 1323
TIME :15:23:27 15:53:26 30 (min) Purpose code: 3
LoG +8650.93 8652.47 1.49 Area code o
FDEPTH: 75 7 Gearcond.code:
BDEPTH: 75 77 Validity code:

Towing dir: 300™ Wire cut: 250 m Speed: 30 kn=10

Sorted: 66 Kg Total catch: 463.92 CATCH/HOUR : 927.84
SPECIES CATCH/HOUR % CF TOT. C SAMP
weight  numbers
Brachydeuterus auritus 642.60 8318 69.26 4408
Pagellus belliottii 84.28 896 9.08 4407
Chelidonichthys capensis 81.20 954 8.75
Trachurus trecae 38.08 952 4.10 4406
Selene dorsalis 17.64 154 1.90
Zeus Eaber 16.80 56 1.81
Raja miraletus 10.08 28 1.09
Torpedo torpedo 9.52 14 1.03
Lagocephalus laevigatus 6.72 14 0.72
Citharus linguatula 6.72 252 0.72
Uranoscopus albesca 3.92 14 0.42
Chlcroscombrus chrysurus 3.64 14 0.39
Sardinella aurita 2.52 28 6.27
Sepia sp. 1.40 28 0.15
Fistularia petimba 0.68 2 0.07
Grazmoplites gruveli 0.56 14 0.06
Chaetedon heefleri 0.32 2 0.03
Arnogloasus imperialis 0.28 14 0.02
CEPHALOPODA 0.28 14 0.03
Saurida brasiliensis 0.28 28 0.03
Boops boops 0.28 14 0.03
Microechirus frechkepi 0.04 2
Total 927.84 99.97
DR. FRIDTJOF NANSEN PROJECT: A4 PROJECT STATION:1853

DR. FRIDTJOF NANSEN
DATE: 8/ 3/99
start stop duration

TIME :20:52:14 21:23:21 31 ({min)
LOG  :8680.00 8681.57 1.55
FDEPTH: 430 427
BDEPTH: 430 427

Towing dir: 320® Wire out:

Sorted: 28 Kg Total catch:

SPECIES

PROJECT:Ad
GEAR TYPE: BT No: 8 POSITION:Lat S 102%

PROJECT STATION:1855

Long E 1302
Purpose code: 3
Area code 2
GearCond.code: 8
Validity code: 1
1200 m Speed: 30 kn*10

82.12 CATCH/HOUR : 158.94

CATCH/HOUR % OF TCT. C  SAMP
weight numbers

Laemonema laureysi 55.39 453 34.85
Dibranchus atlanticus 22.18 1341 13.95
Triplophes sp. 17.01 2526 10.70
Trichiurus lepturus 11.26 343 7.08
Nematocarcinus africanus 8.77 1498 5.52
Yarrella blackfordi 7.72 209 4.86
Merluccius polli 6.45 35 4.06
Aristeus varidens 5.46 714 3.4
Hoplostethus sp. 4.35 180 2.14
Coelerinchus coelorhincus 4.35 64 2.4
Lophius vaillanti 3.54 12 2.23
Geryon maritae 2.90 29 1.82
Bathynectes piperitus 2.50 29 1.57
Mal halus identalis 2.50 23 1.57
Zenopsis conchifer 2.34 6 1.47
Tedaropsis eblanae 2.28 2 1.42
Tetal 158.98 100.02
DR. FRIDTJOF NANSEN PROJECT: Ad PROJECT STATION:1856

DATE: 9/ 3/99
start stop duration

GEAR TYPE: BT No: 8 POSITION:Lat § 1023

Long E 1255

DATE: 8/ 3/99
start stop

GEAR TYPE: BT No: 8 POSITION:Lat 5 1029
duration Leang E 1317
TIME :16:47:25 16:58:13 11

(min) Purpose code: 3

G :8659.80 B8660.28 0.45 Area code 2
FDEPTH: 105 107 GearCond.code: 9
BDEPTH: 105 107 Validicy code: 1

Towing dir: 160 Wire out: 330 m Speed: 30 kn"10

Sorted: 36 Kg Total catch: 154.02 CATCH/HCUR : 840.11
SPECIES CATCH/HOUR % OF TOT. C  SAMP
weight numbers

Trachurus trecae 628.36 24742 74.79 4409
Trigla lyra 43.20 416 5.14
Illex coindetii 36.65 2400 4.36
Citharus linguatula 34.25 1200 4.08
Raja miraletus 26.45 76 3.15
Saurida brasiliensis 28.22 6916 2.88
Sphoeroides pachgaster 14.62 33 1.74
Dentex angolensis 9.60 131 1.14
Zeus faber 6.92 27 0.82
Peristedion cataphractum 5.02 109 0.60
Brachydeuterus auritus 2.84 22 0.34
Sepia bertheloti 2.40 22 0.29
Brotula barbata 2.29 5 0.27
Torpedo torpedo 1.53 5 0.18
Uranoscopus cadenati 1.09 5 0.13
Sepia elegans D.65 6S 0.08
Total 840.10 99.99

DR. FRIDTJOF NANSEN PROJECT: A4 PROJECT STATION:1854

GEAR TYPE: BT No: 8 POSITION:Lat 5 1032

DATE: 8/ 3/99

t atop duration Leng E 1306
£15 19:27:09 31 (min) Purpose code: 2
1.45 Area code 2

GearCend.cods
Validity code:
Towing dir: 330® Wire out: $50 m Speed: 30 kn*10

Sorted: 28 Kg Total catch: 263.28 CATCH/HOUR: 509.57
SPECIES CATCH/HOUR % OF TOT. C  SAMP
weight numbers
Chlorophthalmus atlanticus 401.03 8497 78.70
Merluccius polli 49.16 465 9.65
MYCTOPHIDAE 8.71 7742 1.7
Hymenocephalus italicus 8.52 2535 1.67
Parapenaeus longirostris 8.32 1084 1.63
Mal halus id lis 6.00 58 1.18
Epigonus pandionis 5.03 58 0.99
Coelorinchus coelorhincus 4.84 135 0.95
Chaunax sp. 3.48 116 0.68
Lophius vaillanti 3.10 7 0.61
Raja miraletus 2.21 4 0.43
Bathynectes piperitus 1.94 39 0.38
Pontinus sp. 1.55 39 0.30
GALATHEIDAE * 1.55 329 0.30
Xenomystax sp. 1.42 4 0.28
Hoplostethus cadenati 1.16 19 0.23
Sepia aelegans 0.77 19 0.15
Synagrops microlepis 0.77 kL] 0.15
Total 509.57 99.99

TIME :04:53:38 05:22:13 29 (min) Purpose code:

LoG 698.9¢ 8700.40 1.42 Area code

FDEPTH 557 550 GearCond.cod

EDEPTH: 557 550 Validity code:

Towing dir: 330™ Wire out:1500 m Speed: 30 kn=10
Sorted: 28 Kg Total catch: 157.93 CATCH/HOUR : 326.75
SPECIES CATCH/HOUR % OF TOT. C  SAMP
weight numbers

Hoplestethus sp. 127.61 4668 39.05
Yarrella blackfordi 35.72 1402 12.16
Nematecarcinus africanus 37.86 23139 11.59
Stomias affinis 36.62 857 11.21
Trichiurus lepturus 32.28 1527 §.88
Lamprogrammis exutus 26.69 112 B.17
Aristeus varidens 4.97 546 1.52
GALATHEIDAE * 3.85 484 1.18
Triplophos sp. 3.80 12327 1.10
Gerycn maritae 3.10 10 0.95
Gadella sp. 2.61 87 0.80
Scymnodon obscurus 2.36 12 0.72
Xenodermichthys copei 1.24 112 0.38
Zenopsis conchifer 1.14 2 0.35
Neoharriotta pinnata 0.95 2 0.30
Illex coindetii 0.74 12 0.23
Ariomma bondi 0.62 12 0.19
Nezumia sp. 0.12 a2 0.04
Total 326.12 99.82

DR. FRIDTJOF MANSEN PROJECT:Ad PROJECT STATION:1857

DATE: 9/ 3/99
start stop duration

TIME :07:21:12 07:51:03 30 (min)

LoG :8708.80 8710.29 1.47

FDEPTH: 357 178

EDEPTH: 357 a78

GEAR TYPE: BT No: 8 POSITION:Lat 5 1022

Long E 1259
Purpose code: 3
Area code ;2
GearCond.code:
Validity code:

Towing dir: 330® Wire out:1000 m Speed: 30 kn"10

Sorted: 27 Kg Total catch:

62.90 CATCH/HOUR : 125.80

SPECIES CATCH/HOUR % OF TOT. C SAMP
weight numbers
Chlorophthalrms atlanticus 49.92 872 39.68
Merluccius pelli 18.64 152 14.82 4410
Zenopsis conchifer 11.70 34 9.30
Laemonema laureysi 10.40 116 8.27
MYCTOPHIDAE .92 10568 7.89
Synagrops microlepis 7.12 476 5.66
HMalacocephalus laevis 2.76 16 2.1%
Parapenaeus longirostris 2.12 268 1.69
Hymenocephalus italicus 1.68 320 1.34
Ptercthrissus belloci 1.60 8 1.27
Scyliorhinus cervigoni 1.40 2 el
Scorpaena normani 1.20 4 0.85
GALATHEIDAE * 1.06 42 0.84
Trichiurus lepturus 1.04 24 0.83
Geryon sp. 0.56 2 0.45
Sepia elegans 0.44 ] 0.35
Bathynectes piperitus 0.40 4 0.32
Illex coindetii 0.40 4 0.32
Chaunax pictus 0.36 8 0.23
Gadella maraldi 0.36 16 0.29
Stemias affinis 0,36 48 0.29
Lephiodes kempi 0.32 2 0.25
Todaropsis eblanae 0.28 116 0.22
Cealorinchus coelorhincus 0.16 8 0.13
Total 124.20 98.75



DR. FRIDTJOF NANSEN PROJECT:Ad PROJECT STATION:1858
DATE: 9/ 3/99 GEAR TYPE: BT No: 8 POSITION:Lat S 1020
starc stop duraticn Long E 1300
TIME :08:56:38 09:26:04 29 (min) Purposa code: 3
LOG :8714.74 8716.30 1.63 Area code : 2
FDEPTH: 233 241 GearCond.code:
BDEPTH: 233 241 Validicy code:
Towing dir: 330® Wire out: 700 m Speed: 30 kn=10
Sorted: 49 Kg Total catch: 998.98 CATCH/HOUR = 2066.86
SPECIES CATCH/HOUR % OF TOT. C SAMP
waight  numbers
Synagrops microlepis 1126.18 872717 54.49
Zenopsis conchifer 227.09 521 10.9%
Chlorophthalms atlanticus 198.12 48686 9.55
Merluccius polli 193.49 3128 9.36
Ophisurus serpens 94.72 521 4.58
Brotula barbata 52.14 58 2.52
Urancscopus cadenati 47.50 232 2.30
Dentex macrophthalmus 44.50 261 2.17 4411
Helicolenus dactylopterus 33.60 381 1.63
Dentex angolensis 18.58 43 0.90 4412
Todarcpsis eblanae 12.74 174 0.62
Squatina oculata 5.38 2 0.26
Raja miraletus 5.26 2 0.25
Sepia elegans 2.90 58 0.14
Torpedo "dark blotches-® 2.52 2 0.12
Parapenaeus longirostris 1.74 232 0.08
Total 2066.86 100.00
DR. FRIDTJOF NANSEN PROJECT:Ad PROJECT STATION:185%
DATE: 5/ 3/99 GEAR TYPE: BT No: 8 POSITION:Lat 5 1017
startc stop duration Long E 1306
TIME :10:51:07 11:22:01 31 {min) Purpose cocde: 3
LoG :8725.31 8726.98 1.66 Area code 2
FDEPTH: 110 109 GearCond. cod:
BDEPTH: 110 109 Validity cod
Towing dir: 350 Wire out: 320 m Speed: 30 kn=10
Sorted: 12 Kg Total cateh: 227.80 CATCH/HOUR : 440.9¢0
SPECIES CATCH/HOUR % OF TOT. C  SAMP
weight numbers
Engraulis encrasicolus 298.53 923052 67.71
Chelidonichthys capensis d46.84 542 10.62
Citharus linguatula 17.44 776 3.96
Zeus faber 15.10 S8 3.42
Brotula barbata 12.77 33 2.90
Trachurus trecae 11.63 484 2.64
Dentex angolensis 7.05% 70 1.60 4414
Raja miraletus 5.19 10 1.18
Sphoeroides pachgaster 4.41 10 1.00
Dentex macrophthalmus 4.37 17 0.99 4413
Sepia sp. 4.06 48 0.92
Rhinobatos sp. 3.68 2 0.83
Pagellus bellortii 3.6¢ 31 0.83 4415
Trichiurus lepturus 2.09 2 0.47
Priacanthus arenatus 1.16 4 0.26
Microchirus frechkopi 0.77 10 0.17
Dentex barnardi 0.70 2 0.16
SCORPAENIDAE 0.58 10 0.13
Branchicstegus sexifasciatus 0.50 2 0.11
BLENNTIIDAE 0.39 10 0.09
Total 440.90 99.99
DR. FRIDTJOF NANSEN PROJECT:Ad PROJECT STATION:1860
DATE: 9/ 3/99 GEAR TYFE: BT No: POSITION:Lat S 1014
start stop duraticn Long E 1315
TIME :12:52:05 13:12:10 20 (min) Purpose code: 3
LoG :8739.11 B740.21 1.09 Area code o o
FDEPTH: 75 73 GearCond.code:
BDEPTH: 75 73 Validity cede:
Towing dir: 340 Wire ocut: 250 m Speed: 30 kn*10
Sorted: 133 Kg Total catch: 3801.90 CATCH/HOUR: 11405.70
SPECIES CATCH/HOUR % OF TOT. © SAMP
weight nmumbers
Brachydeuterus auritus 9839.34 105741 86.27 4417
Pagellus bellottii 646.38 7353 5.67 4418
Trachurus trecaas 644.67 20121 5.65 4416
Selene dorsalis 94.95 1113 0.83
Sphyraena guachancho 42.75 87 0.37
Boops bocps 37.62 258 0.323
Pseudupeneus prayensis 37.62 429 0.33
Sardinella maderensis 22.23 87 0.19
Chelidonichthys capensis 13.68 87 G.12
Antennarius "hbiccellatus* 8.55 171 0.07
Sardinella aurita 6.84 87 0.06
Scorpaens normani 3.42 a7 0.03
Citharus linguatula 3.42 342 0.03
Grammoplites gruveli 3.42 87 0.03
Ephippion guttifer 1.71 87 0.01
Total 11406.60 §9.9%

DR. FRIDTJOF NANSEN PROJECT:Ad PROJECT STATION:1B861
DATE: 9/ 3/99 GEAR TYPE: BT No: 8 POSITION:Lat S 1012
start stop duration Long E 1321
TIME :14:10:33 14:40:14 30 (min) Purpose code: 3
LoG :8747.76 8749.40 1.60 Area code i
FDEPTH: 36 34 GearCond.cede:
BDEPTH: 36 34 Validity code:
Towing dir: 350 Wire out: 140 m Speed: 30 kn*10
Sorted: 74 Kg Total catch: 208.71 CATCH/HCUR = 417.42
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight numbers
Brachydeuterus auritus 223.52 5006 53.55 4419
Sphyraena guachancho 61.70 110 14.78 4420
Galecides decadactylus 28.50 116 6.83
Pseudetolithus typus 15.16 12 3.63 4422
Pomadasys jubelini 14.56 26 3.49 4421
Alectis alexandrinus 12.20 B 2.92
Cynoglossus canariensis 9.80 40 2.35
Selene dersalis 8.40 70 2.01
Engraulis encrasicolus B.C00 1500 1.92
Trichiurus lepturus 6.80 20 1.63
Chleroscombrus chrysurus 5.80 46 1.39
Raja miraletus 5.00 16 1.20
Terpedo "white spots® 3.00 16 0.72
Epinephelus aeneus 2.30 6 0.55
Decapterus rhonchus 2.20 6 0.53
Stromateus fiatola 2.16 2 6.52
Penaeus neotialis 1.70 46 0.41
Pagellus bellottii 1.60 4 0.28
Citharus linguatula 1.50 20 0.36
Dentex barnardi 1.00 2 0.24
Grammoplites gruveli 0.70 16 0.17
Dicologoglossa sp. 0.70 10 0.17
Trachurus trecae 0.50 20 0.12
Pseudupeneus prayensis 0.30 6 0.07
Citharichthys stampflii 0.18 16 0.04
Trachinotus goreensis 0.08 2 0.02
‘GOBIIDAE 0.06 6 0.01

Total

PR. FRIDTJOF MNANSEN
DATE: 9/ 3799

start 8top
TIME :16:10:13 16:40:

LoG :8762.29 8763.9
FDEPTH: 70 6!
BDEPTH: 70 6!

Towing dir: 340

Sorted: 111 Kg

SFECIES

Brachydeuterus auritus
Trachurus trecae
Pagellus bellottii
Trichiurus lepturus
Pseudupeneus prayensis
Raja miraletus
Priacanthus arenatus
Boops boops

Zeus faber

Trigla lyra

Citharus linguatula
Umbrina canariensis
Squatina oculata
Squatica oculata
Octopus vulgaris
Calappa pelii
Fistularia petimba
Grammoplites gruveli
Saurida brasiliensis
Sepia orbignyana
Dentex barnardi
Serranus accraensis

Total

DR. FRIDTJOF NANSEN
DATE: 9/ 3/9%
starc stop
TIME :18:45:38 19:03:
LoG :8781.87 8782.7
FREPTH: 223 22
EDEPTH: 223 22
Towing dir: 350

Sorted: 40 Kg

SPECIES

Merluccius polli

Dentex macrophthalmus
MYCTOPHIDAE
Prerothrissus belloci
Squatina oculata
Synagrops microlepis
Grammoplites gruveli
Trichiurus lepturus
Brotula barbata
Parapenaeus longirestris
Raja miraletus
Chlorcphthalmis atlanticus
GONEPLACIDAE

Uranoscopus polli
Torpedo “white spots®
Hoplunnis sp.

Todaropsis eblanae
Xenomystax sp.

Scorpaena normani
Peristedion cataphractum
Calappa sp.

Trigla lyra

Conger conger
Malacocephalus cccidentali

Total

417.42 100.01
PROJECT:Ad PROJECT STATION:1862
GEAR TYPE: BT No: B POSITION:Lat S 1004
duration Long E 1310

14 30 (min) Purpose code: 3

4 1.62 Area code T2
9 GearCond.code:
9 Validity code:
™ Wire out: 240 m Speed: 30 kn=10
Total catch: 1861.28 CATCH/HOUR 3722.56
CATCH/HOUR % OF TOT. C SAMP
weight nuxbers
1677.60 27548 45.07
1176.60 40314 31.61 4424
542.00 7244 14.56 4423
137.10 318 3.68
32.50 636 0.87
24.38 36 0.65
23.68 70 0.64
19.08 1378 0.51
18.38 36 0.49
17.32 212 0.47
15.20 778 0.41
11.30 36 0.30
9.80 2 0.26
9.80 2 0.26
4.24 EL 0.11
2.80 4 0.08
2.80 4 0.08
2.48 142 0.07
2.48 424 0.07
1.76 36 0.05
0.70 36 0.02
0.36 70 0.01
3732.36 100.27

PROJECT : Ad PROJECT STATION:1863
GEAR TYPE: BT Neo: 8 POSITION:Lat 5 1011
duration Long E 1256
04 17 (min) Purpose code: 3
8 0.90 Area code 2.
8 GearCond.code:
8 Validity code:
™ Wire out: 640 m Speed: 30 kn*10
Total catch: 40.15 CATCH/HOUR: 141.71
CATCH/HCUR % OF TOT. C  SAMP
weight numbers
28.38 487 20.03 4425
27.88 240 19.67 4426
17.96 12766 12.67
10.38 81 7.32
9.46 4 5.68
8.22 356 5.80
7.713 151 5.45
4.55 7 3.21
4.20 56 2.96
3.81 1733 2.69
3.81 7 2.69
3.53 244 2.49
2.08 134 1.47
1.58 14 1.40
1.76 4 1.24
1.48 S6& 1.04
1.13 11 0.80
0.81 4 0.57
0.67 42 0.47
0.56 95 0.40
0.39 18 0.28
0.35 4 0.25
0.32 11 0.23
s 0.25 4 0.18
141.69 99.99



DR. FRIDTJOF NANSEN PROJECT:Ad PROJECT STATION:1864

DATE: 9/ 3/9% GEAR TYPE: BT Ne: 8 POSITION:Lat S 1009
start stop duration Leng E 1252
TIME :20:12:3¢ 20:41:51 2% (min) Purpose code: 3
LoG :8787.18 8788.77 1.60 Area code 1
FDEPTH: 443 443 GearCond.code:
EBDEPTH: 443 443 Validity cede:
Tewing dir: 350® Wire out:1250 m Speed: 30 kn=10
Sorted: 29 Kg Total catch: 171.62 CATCH/HOUR: 355.08
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight nuxbers
Nematocarcinus africanus 167.21 46924 47.09
Laemonema laureysi 39.35 782 11.08
MYCTCPHIDAE 29.30 2930 8.25
BIVALVES 19.86 9 5.59
Merluccius polli 18.24 50 5.42
Hoplostethus cadenati 18.50 708 5.21
Geryon maritae 7.94 25 2.24
Aristeus varidens 6.21 484 1.75
Triplophos sp. 5.83 87 1.64
Yarrella blackfordi 5.83 372 1.64
Coelorinchus coelorhincus 5.1 124 1.61
Chaunax sp. 5.71 50 1.61
Stomias affinis 4.59 87 1.29
Halacocephalus cccidentalis 3.85 37 1.08
Plesiocpeanasus edwardsianus 3.23 62 0.91
Peristedion cataphractum 2.98 583 0.84
Trichiurus lepturus 2.98 99 0.84
Bassanago albesscens 2.36 a7 0.66
Scorpaena pormani 1.16 2 0.33
Thysancteuthis rhombus 0.74 12 0.21
Todaropsis ablanas 0.74 12z 0.21
Gadalls sp. 0.62 25 0.17
Xenodermichthys copei 0.37 37 0.10
Hymenocephalus italicus 0.12 12 0.03
Total 354.43 99.80
OR. FRIDTIOF MANSDN PROJECT:Ad PROJECT STATION:1865
DATE: 10/ 3/9% GEAR TYPE: BT No: 8 POSITION:Lat S 1006
start stop duration Leng E 1252
TDE :03:21:17 05:00:07 31 (min) Purpose code: 3
LoG t8802.36 B80).85 1.46 Area code 3 2
FOIPTH: pil] 198 GearCond.code:
BDIPTH: 199 99 Validity code:
Towing dir: 150" MWire out:1140 m Speed: 30 kn*10
Sorted: 26 Xg Total catch: 278.26 CATCH/HCOUR.: 538.57
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight numbers
Scorpasna normani 117.97 23 21.50
Dibranchus atlanticus 60.33 4407 11.20
Lasmonema laureysi 60.10 534 11.16
Geryon maritae 50.98 223 9.47
Marluccius polli 44.75 223 8.31
Stomias affinis 29.61 534 5.50
Aristeus varidens 28.94 2650 5.37
Mematocarcinus africanus 27.15 7479 5.04
Coslorinchus coelorhincus 20.90 468 3.88
Hymsmocephalus italicus 18.468 1848 3.43
Lophius waillant: 14.52 4 2.70
Gadella sp. 14.03 691 2.61
Malacocephalus cccidentalis 14.03 112 2.61
Chaunax sp. 13.3% 134 2.48
Triplophoa sp. 6.91 691 1.28
Bathynectes piperitus 6.02 68 1.12
Trichiurus lepturus 6.02 178 1512
Todaropsis sblanae 3.12 23 0.58
Plesiocpanasus edwardsianus 1.3 68 0.25
Total 538.55 100.01
DR. FRIDTJOF NANSEN PROJECT :Ad PROJECT STATION:1866
DATE:10/ 1/9% GEAR TYPE: BT No: B POSITION:Lat S 1001
start stop duration Long E 1252
TIME :06:32:32 07:00:42 28 (min) Purpcse code: 3
LoG :8B08.95 8810.23 1.01 Area code 2 2
FDEPTH: 300 321 GeartCond. codl
BDEPTH: 300 a1 Validity code:
Towing dir: 350® Wire out: 900 m Speed: 30 kn*10
Sorted: 81 Kg Total catch: 1657.55 CATCH/HOUR: 3551.89
SPECIES CATCH/HOUR & OF TCT. C  SAMP
weight nunbers
Chlorophthalmis atlanticus 3252.86 113850 91.58
Carcharhinus limbatus 45.64 2 1.28
Trichiurus lepturus 44.79 60 1.26
Hymanocephalus italicus 8772 5304 1.08
Dibranchus atlanticus 34.78 1768 0.98
Parapenaeus longirostris 27.71 3654 0.78
Coelerinchus coelorhincus 26.53 825 0.75
Ptercthrissus belloci 26.53 178 0.75
Synagrops microlepis 14.14 649 0.40
Todaropsis eblanae 13.56 118 0.38
Laemcnema laureysi 6.49 178 0.18
Herluccius polli 5.89 60 0.17
Lophius vaillanti 4.711 118 0.13
Calappa sp. 4.71 60 0.13
Scorpaena normani 2.96 60 0.08
GALATHEIDAE * 2.96 as4 0.08

Total 3551.97 99.59

DR. FRIDTJOF NANSEN PROJECT:Ad PROJECT STATION:1867
DATE:10/ 3/59 GEAR TYPE: BT No: B8 POSITION:Lat & 948
start stop duration Long E 1250
TIME :09:14:38 09:44:08 30 (min) Purpose code: 3
LOG  :8823.23 8824.57 1.33 Area code : 2
FDEPTH: 226 238 GearCond.code:
EDEPTH: 226 238 Validicy code:
Towing dir: 350 Wire out: 660 m Speed: 30 kn-=10
Serted: 59 Kg Total catch: 581.34 CATCH/HOUR = 1162.68
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight  numbers
Synngrops microlepis 848.30 63376 72.96
Dentex macrophthalmus 64.96 422 5.5%9 4423
Zenopsis conchifer 58.14 272 5.00
Dentex angolensis 44.64 130 3.84 4422
Dentex angclensis 33.50 13 2.8
Brotula barbata 28.24 22 2.43
Trichiurus sp. 15.60 3o 1.65
Coelorinchus coelorhincus 16.16 578 1.39
Parapenaeus longirostris 5.02 1446 0.78
Merluccius polli 8.84 68 0.76
Bembrops heterurus 8.66 86 0.74
Uranoscopus albesca 6.12 52 0.53
Illex coindetii 2.72 52 0.23
Todarcpsis eblanae 1.5¢ 18 0.13
Citkarus linguatula 1.02 86 0.09
Lophiodes kempi 0.54 2 0.05
Dibranchus atlanticus 0.34 18 0.03
Sepia elegans 0.34 18 0.03
Total 1152.68 95.15
DR. FRIDTJOF NANSEN PROJECT :Ad PROJECT STATICON:1868
DATE:10/ 3/99 GEAR TYPE: BT No: B8 POSITION:Lat S 946
start stop duration Long E 1255
TIME :10:52:37 11:23:34 31 (min) Purpose code: 3
LoG 831.16 B832.68 1.52 Area code =2

FDEPTH 118 117 GearCond. cod
EDEPTH: 118 117 Validity code:
Towing dir: 360® Wire out: 300 m Speed: 10 kn*10
Sorted: 182 Kg Total catch: 1337.68 CATCH/HOUR 3 2589.06
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight numbers
Usbrina canariensis 1389.19 2957 53.66 4428
Dentex macrophthalmus 702.74 4343 27.14 4427
Pagellus bellottii 101.03 168 3.9%0 4424
Spicara alta 95.98 225 3.1
Dentex angolensis 73.82 197 2.85 4426
Dentex barnardi 61.74 159 2.38 4423
Boops boops 37.90 1545 1.46
Chelidenichthys gabonensis 35.92 323 1.39
Anthias anthias 31.99 197 1.24
Brotula barbata 17.13 14 0.68
Epinephelus aeneus B.90 2 0.34
Trachurus trecae 6.46 238 0.25
Pentheroscion mbizi 6.39 4 0.25
Citharus linguatula 6.17 112 0.24
Pagrus pagrus 5.19 4 0.20
Branchiostegus semifasciatus 5.07 4 0.20
Dentex gibbosus 1.74 2 0.07
Peristedion cataphractum 1.68 2% 0.06
Total 2589.04 100.00
DR. FRIDTJOF NANSEN PROJECT: A4 PROJECT STATICN:1869
DATE:10s 3/99 GEAR TYPE: BT No: 8 POSITION:Lat 5 3546
start stop duration Long E 1258
TIME :12:35:37 12:57:14 22 ({min) Purpese code: 3
LOG :8835.99 8841.14 1.11 Area code T
FDEPTH: 101 100 GearCond.code:
EDEPTH: 101 100 Validity code:
Towing dir: 10® Wire out: 330 m Speed: 30 kn*10
Sorted: 52 Kg Total catch: 52.24 CATCH/HOUR = 142.47
SPECIES CATCH/HOUR % OF TOT. C  SAMP
waight numbers
Dentex angolensis 22.31 139 15.66 4430
CMMASTREFHIDAE 19.06 6807 13.38
Dentex gibbosus 17.73 27 12.44 4433
Pagellus bellottii 15.22 106 10.68 4429
Dentex barmardi 14.45 55 10.14 4432
Citharus linguatula 9.11 218 6.39
Chelidonichthys gabonensis 7.31 55 5.13
Saurida brasiliensis 6.90 1121 4.84
Trachurus trecae 4.64 161 3.26 4431
Urancscopus polli §.04 5 2.84
Raja miraletus 3.58 5 2.79
Scorpaena sp. 3.79 8 2.66
Trigla lyra 3.55 22 2.49
Illex coindetii 2.78 63 1.95
Zeus faber 2.45 & 1.72
Branchiostegus semifasciatus 1.75 3 1.23
Sepia sp. 1.31 25 0.92
Brotula barbata 1.31 3 0.92
Chaetoden hoefleri 0.82 5 0.58
Total 142.51 100.02



DR. FRIDTJOF NANSEN PROJECT:Ad PROJECT STATION:1870
DATE:10/ 3/9%9 GEAR TYPE: BT Ne: 8 POSITICN:Lat s 244
start stop duratien Long E 1304
TIME :13:58:37 14:28:25 30 (min] Purpose code: 3
LOG :BB47.89 B849.40 1.49 Area code i
FDEPTH: 74 4 GearCond.cede:
BDEPTH: 74 74 Validity code:
Towing dir: 360" Wire out: 260 m Speed: 30 knv10
Sorted: 66 Kg Total catch: 170.21 CATCH/HOUR : 340.42
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight numbers
Pagellus bellottii 181.60 550 53.35 4436
Trichiurus lepturus 46.50 106 13.66
Brachydetiterus auritus 26.40 226 7.76 44237
Dentex angolensis 15.80 150 4.64 4434
Trachurus trecae 10.30 276 3.03 4435
Pseudupeneus prayensis 9.60 186 2.82
Raja miraletus 8.80 16 2.58
Epinephelus aeneus 6.40 2 1.88
Citharus linguatula 6.30 250 1.85
Branchiostequs semifasciatus 4.70 16 1.38
Dentex barnardi 3.90 26 1.1s
Dasyatis marmorata 3.60 2 1.06
Octopus ap. 3.52 2 1.03
Grammoplites gruveli 3.30 66 0.97
Brotula barbata 2.70 16 0.78
Sphyraena guachancho 2.00 6 0.59%9
Sepia sp. 1.70 16 0.50
Uranoscopus polli 1.10 6 0.32
Epinephelus gquaza ? 1.10 6 0.32
Trigla lyra 1.00 10 0.29
ANTENNARIIDAE 0.50 [ 0.15
SERRANIDAE 0.30 6 0.08
Boops bocps 0.20 10 0.06
Chelidonichthys gabonensis 0.10 3 0.03
Total 341.42 100.31
DR. FRIDTJOF NANSEN PROJECT:Ad PROJECT STATION:1871
DATE:11/ 3/99 GEAR TYPE: BT No: 8 POSITION:Lat & 945
start stop duratien Long E 1311
TIME :05:33:07 05:59:02 26 (min) Purpose code: 3
LOG  :B870.76 B872.14 1.36 Area code 22
FDEPTH: 25 26 GearCond. cod:
EDEPTH: 25 26 Validity cod:
Towing dir: 334 Wire out: 100 m Speed: 30 kn*10
Serted: 19 Kg Total catch: 18.95 CATCH/HOUR : 43.73
SPECIES CATCH/HOUR ® OF TCT. C  SAMP
weight numbers
Brachydeuterus auritus 15.89 143 45.48
Sphyraena guachancho 6.48 a2 14.82
Raja miraletus 6.12 12 13.99
Torpedo *white spots* 2.68 7 6.13
Engraulis encrasicolus 2.42 552 5.53
Galeoides decadactylus 1.45 9 3.32
Chloroscombrus chrysurus 1.45 9 3.32
Dicologoglossa cuneata 1.08 5 2.47
Sepia orbignyana 0.76 2 1.74
Lagocephalus laevigatus 0.60 2 1.37
Syacium micrurum 0.23 2 0.53
Sardinella maderensis 0.18 5 0.41
Penseus notialis 0.14 k7 0.32
Selene dorsalis 0.12 2 0.27
Grammoplites gruveli 0.09 12 0.21
Eucinostomis melanopterus 0.02 2 0.05
Total 43.71 99.96
DR. FRIDTJIOF NANSEN PROJECT:Ad PROJECT STATION:1872

DATE:11/ 3/99

start stop
TIME :07:22:23 07:50:44 28 (min) Purpose code:
LoG :8883.52 8885.03 1.47 Area code 22

GEAR TYPE: BT No: 8 POSITION:Lat S 937
duration Long E 1302
3

FDEPTH: 71 GearCond.code:
EDEPTH: 71 66 Validity code:
Towing dir: 360 Wire out: 230 m Speed: 30 kn*10
Sorted: 59 Kg Total catch: 384.98 CATCH/HOUR : 824.96
SPECIES CATCH/HOUR % OF TCT. € SAMP
weight numbers
Brachydeuterus auritus 415.93 6129 50.42
Trachurus trecae 116.44 2691 14.11 4428
Sea urchins 95.70 19678 11.60
Pagellus bellottii 90.96 808 11.03 4439
Boops boops 17.55 105% 2.13
Sepia orbignyana 11.98 42 1-45
Psettodes belcheri 8.23 195 1.00
Urbrina canariensis 7.95 195 0.96
Pseudupeneus prayensis 7.29 167 0.50
Pomadasys incisus 6.69 28 0.81
Saurida brasiliensis 6,41 1254 0.78
Chelidonichthys gabonensis 6.28 56 0.76
Raja miraletus 5.85 15 0.71
Torpede terpede 5.85 15 0.71
Torpedo “dark blotches* 4.61 15 0.56
Brotula barbata 4.22 2 0.51
Chaetodon hoefleri 2.66 15 0.32
Dentex barnardi 2.38 15 0.29
Alloteuthis africana 2.10 752 0.25
Decapterus rhenchus 1.80 2 0.22
Microchirus wittei 1.3 28 0.17
Grammoplites gruveli 1.11 15 0.13
OPHIDIIDAE 0.28 15 0.03
Fistularia petimba 0.13 2 0.02

Taotal 823.89 99.87

DR. FRIDTJOF NANSEN
DATE:11/ 3/99
start stop duraticn

TIME :08:55:46 09:29:23 34 (min)
LoG :8853.35 8895.08 1.73
FDEPTH: 42 45
BDEPTH: 42 45

Towing dir: 315 Wire cuc:

PROJECT:A4 PROJECT
CEAR TYPE: BT No: 8 POSITION:Lat S 928

STATION:1873

Long E 1302
Purpose code: 3
Area code i 2
GearCond.code:
Validity code:
130 m Speed: 30 kn-10

Sorted: 2B Kg Total catch: 28.37 CATCH/HOUR : 50.06
SPECIES CATCH/HOUR % OF TOT. © SAMP
weight numbers
Alloteuthis africana 10,36 2540 20.70
Raja miraletus 7.94 21 15.86
Psettodes belcheri 4.80 168 9.59
Dentex barnardi 4.62 16 5.23
Selene dorsalis 3.7 7 7.47
Epinephelus aeneus 3.37 7 §.73
Sepia erbignyana 2.81 25 5.61
Grarmoplites gruveli 1.78 132 3.52
Caranx crysocs 1.65 2 3.38
Uraspis secunda 1.66 2 3.32
Dicolegoglessa cuneata 1.46 5 2.92
Pagellus bellottii 1.46 7 2.92
Sphyraena guachancho 1.41 4 2.82
Chelidonichthys gabonensis 0.87 4 1.94
Torpedo nobiliana 0.60 2 1.20
Pseudupeneus prayensis 0.42 4 0.84
Scorpaena angolensis 0.25 4 0.50
‘Trachinocephalus myops 0.21 2 0.42
Plesiopenaeus edwardsianus 0.07 2 0.14
Total 43.60 99.11
DR. FRIDTJOF NANSEN PROJECT:Ad PROJECT STATION:1874

DATE:11/ 3/99

start  stop duration
TIME :10:41:22 11:11:13 30 (min)
LOG :8902.62 8904.12 1.49
FDEPTH 88 9.

GEAR TYPE: BT No: 8 POSITION:Lat § $29

Long E 1255
Purpose code: 2
Area code 32
GearCond.code:

EDEPTH 88 93 Validity code:
Towing dir: 320 Wire out: 270 m Speed: 30 kn*10
Sorted: 54 Kg Total catch: 858.61 CATCH/HOUR : 1m7.22
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight ouxbers
Trichiurus lepturus 1135.74 2830 66.14
Urbrina canariensis 215.84 544 12.80 Q442
Stromateus fiatola 100.72 98 5.87 4443
Dentex barnardi 84.96 292 4.95 4440
Scorpaena sp. 75.68 116 4.41
Brotula barbata 43.44 64 2.53 4444
Priacanthus arenatus 18.40 46 1.07
Pagellus bellottii 10.76 28 0.63 4441
Zeus faber 5.52 24 0.32
Branchiostegus semifasciartus 5.24 13 0.31
Octopus vulgaris 4.60 2 0.27
Uranoscopus albesca 4.14 70 0.24
Dentex angolensis 3.68 24 0.21
Sepia elegans 2.36 2 0.14
Dicologoglossa cuneata 2,30 24 0.13
Fistularia petimba 1.92 4 0.11
Uraspis secunda 1.92 2 0.11
Total 1721.22 100.24
DR. FRIDTJOF MANSEN PROJECT: Ad PROJECT STATION:1875

DATE:11/ 3/99
start stop duration
TIME :12:06:53 12:36:39 30 (min)
LoG :8909.67 B911.32 1.60
FDEPTH: 109 106
EDEPTH: 109 106
Towing dir: 340 Wire out:

Sorted: 46 Kg Total catch:

SPECIES

Raja miraletus

Selene dorsalis
Uranoscopus albeaca
Alloteuthis africana
Citharus linguatula
Dentex macrophthalmus
Trichiurus lepturus

Zeus faber

Stromateus fiatcla
Brotula barbata
Chelidonichthys gabonensis
Brachydeuterus auritus
Sepia officinalis hierredda
Squatina cculata

Saurida brasiliensis
Fistularia petimba
Merluccius polli, juveniles
Pontinus accraensis
Pterothrissus belloci
Chelidonichthys capensis
OMMASTREPHIDAE

Trachurus trecae

Torpedo torpedo

Bembrops heterurus

Dentex angolensis
Parapenasua longirostris
Dentex barmardi

Total

GEAR TYPE: BT No: B POSITION:Lat §  §31

Long E 12952
Purpose code: 3
Ares code 32
GearCond.code:
Validity code:
340 m Speed: 30 kn"10

192.85 CATCH/HOQUR : 385.70
CATCE/HOUR % OF TCT. € SRMP
waight numbers
120.14 24 31.15
66.88 152 17.34 4447
32.26 144 8.36
15.70 9570 5.11
17.60 200 4.56
17.28 92 4.48 4445
16.54 26 4.29
15.74 60 4.08
10.72 8 2.78
10.44 12 2.
7.54 44 1.55
7.34 40 1.90 4446
S.84 4 1.51
5.20 4 1.35
4.94 820 1.28
4.72 8 1.22
4.64 384 1.20
3.20 16 0.83
2.54 4 0.66
2.00 3 0.52
1.%0 54 0.45
1.80 B4 0.49
1.86 4 0.48
1.80 16 0.47
1.32 10 0.34
1.10 246 0.29
0.36 2 0.09

385.50 99.93



DR. FRIDTJOF NANSEN PROJECT:Rd PROJECT STATION:1B876
DATE:=11/ 3/99 GEAR TYPE: BT No: 8 POSITION:Lat S 933

start stop duration Long E 1246
TIME :14:03:45 14:33:41 30 (min) Purpose code: 23 i

LOG  :8921.07 8922.56 1.48 Area code SR
FDEPTH: 176 181 GearCond.code:
BDEPTH: 176 181 Validity code:

Towing dir: 340™ Wire cut: 480 m Speed: 30 kn=10

Sorted: 1B Kg Total catch: 261.78 CATCH/HOUR: 523.56
SPECIES CATCH/ECUR % OF TCT. C SAMP
weight nuxbers
Trichiurus lepturus 168.96 504 32.27
Zenopsis conchifer 156.00 672 25.80
Raja clavata 65.76 48 12.56
Dentex macrophthailmus 33.48 194 5.39 4449
Dentex angolensis 27.24 94 5.20 4448
Ptercothrissus belloci 19.92 144 3.80
Raja miraletus 10,56 12 2.02
CMMASTREPHIDAE 10.56 48 2.02
Grammoplites gruveli 10.56 132 2.02
Octopus sp. 6.72 24 1.28
Arnoglossus imperialis 6.72 288 1.28
Zeus faber 6.00 12 1.15
Gadella maraldi 1.08 2 0.21
Total 523.56 100.00
DR. FRIDTJOF NANSEN PROJECT:R4 PROJECT STATION:1877

GEAR TYPE: BT No: 8 POSITION:Lat S 935
Long E 1241

DATE:11/ 3/99
start stop duratien
TIME :16:07:41 16:37:40 30 (min} Purpose code: 3

LOG :8932.19 8%33.63 1.42 Area code : 2
FDEPTH: 432 427 GearCond.code:
BDEPTH: 432 427 Validity coda:
Towing dir: 350 Wire out: 100 m Speed: 30 kn*10
Sorted: 103 Kg Tocal catch: 176.86 CATCH/HCUR: 353.72
SPECIES CATCH/HOUR % OF TOT. C  SAMP
waight mumbers
Berluccius pelli 111.80 696 31.61 4450
Coelorinchus coelorhincus 56.08 304 15.85
Centrophorus granulosus 38.60 10 10.91
Lasmonems laureysi 35.92 328 10.15
Lophius vaillanti 16.52 16 4.67
Trichiurus lepturus 16.08 268 4.55
Aristeus varidens 14.20 592 4.01
Geryon maritae 2371 48 3.71
Etmopterus sp 12.32 204 3.48
Hymenocephalus italicus 10.40 1164 2.94
Bassanago albescens 6.56 40 1.85
Dibranchus atlancicus 3.96 220 1.12
Nematocarcinus africanus 3.84 1068 1.09
Galeus polli 2.80 20 0.7%
Plesicpenaeus edwardsianus 1.92 40 0.54
Malacocephalus occidentalis 1.88 12 0.52
Scyliorhinus cervigoni 1.68 2 0.47
Gadcmus sp. 1.64 56 0.46
Zenopsis conchifer 1.48 4 0.42
Raja sp. 1.24 4 0.35
Bembrops heterurus 0.36 8 0.27
Stomias affinis 0.68 12 0.19
Bathynectes piperitus 0.48 12 0.14
Paralepis =p. 0.28 12 0.08
NETTASTOMATIDAE : 0.28 12 0.08
Raja clavata 0.16 4 0.05
Halosaurus sp 0.12 12 0.03
MYCTOPHIDAE 0.12 164 0.03
Total 355.12 100.37
DR. FRIDTJOF NANSEN PROJECT:Ad PROJECT STATION:1878

GEAR TYPE: BT No: 8 POSITION:Lat s 928
Long E 1242

DATE:11/ 3/99
start stop duratien
TIME :17:48:55 18:18:28 30 (min) Purpose code: 3
:893%.69 8941.15 1.45 Area code =2
2132 233 GearCond.code:
232 2313 Validity code:
Towing dir: 335™ Wire out: 700 m Speaed: 30 kn*10

Sorted: 81 Kg Total cateh: 145.21 CATCH/HOUR : 298.42
SPECIES CATCH/HOUR % OF TOT. C  SAMP
weight mumbers
Dentex macrophthalmus 147.04 590 49.27 4451
Brotula barbata 63.50 326 21.28
Citharus linguatula 21.90 318 7.34
Bembrops heterurus 14.28 156 4.79
Scorpaena normani 7.30 78 2.45
Pterothrissus belloci 7.14 46 2.39
Hoplostethus mediterraneus £.90 a0 2.31
Uranoscopus polli 6.10 a0 2.04
Calappa sp. 3.98 106 1.33
Raja sp. 3.26 4 1.09
Hoplunnis punctata 3.04 16 1.02
Chlorophthalmus atlanticus 3.04 352 1.02
Aricmma bondi 2.88 30 0.57
Coeleorinchus coelorhincus 2.74 124 0.92
Xencmystax sp. 2.14 16 0.72
Parapenaeus longirestris 1.24 442 0.42
Todaropsis eblanae 1.06 16 0.36
Dentex angolensis 0.84 4 0.28
NETTASTOMATIDAE 0.46 16 0.15

Total 298.82 100.15

DR. FRIDTJOF NANSEN
DATE:12/ 3/99
atart stop duraticn

TIME :05:44:37 06:15:00 30 (min)
LOG :8979.79 8981.30 1.52
FDEPTH: 274 277

G 274 277
Towing dir: 350® Wire out:

Sorced: 55 Kg Total catch:

SPECIES

PROJECT:A4
GEAR TYPE: BT No: 8 POSITION:Lat s 922

PROJECT STATION:1879

Long E 1240
Purpose code: 3
Area code : 2
GearCond.code:

Validity code:
800 m Speed: 30 kn*10

159.38 CATCH/HOUR : 318.76

CATCH/HOUR % OF TOT. C SAMP
weight  pumbers

Chlorophthalmis atlanticus 94.72 2400 28.72
Epigonus telescopus 58.84 448 18.48
Synagrops microlepis 40.24 3366 12.62
Merluccius polli 20.00 160 6.27
Coelorinchus ccelorhincus 19.20 704 6.02
Parapenasus longirostris 14.56 2912 4.57
Zenopsis conchifer 13.40 36 4.20
Laemonema laureysi 12.64 208 3.97
Erythrocles monodi 10.28 8 3.22
Mal halus d lis 7.84 80 2.46
Bembrops heterurus T7.04 128 2.21
Brotula barbata 5.80 4 1.82
Xencmystax sp. 4.44 14 1.39
Dentex macrophthalmus 3.og 12 0.97
Gephyroberyx darwini 2.44 4 0.77
Todaropsis eblanae 1.44 16 0.45
Calappa sp. 0.80 16 0.25
Total 316.76 95.37
FRIDTJOF NANSEN PROJECT : Ad PROJECT STATION:1880

DR.
DATE:12/ 3/99
start stop duraticn
TIME :98:48:45 09:18:07 29 (min)
LOG  :8990.931 8992.44 1.50
FDEPTH 127 128
BDEPTH 127 128
Towing dir: 350 Wire out:

Sorted: B9 Kg Total catch:

SPECIES

GEAR TYPE: BT No: 2 POSITION:Lat § 917

Long E 1246

Purpose code:
Area code :
GearcCond.code:
Validity code:
360 m Speed: 30 kn*10

3
2

88.89 CATCH/HOUR : 183.91

CATCH/HOUR % OF TOT. C  SAMP

weight mumbers

Trichiurus lepturus 121.18 434 65.89
Ptercthrissus belleci 17.36 151 9.44
Brotula barbata 13.45 b¥] 7.31
Chelidonichthys gabonensis 6.41 41 .49
Dentex angolensis 4.88 15 2.65
Dentex macrophthalmus 4.57 39 2.48 4452
Terpede “"white spots® 3.46 6 1.88
Trachurus trecae 3.39 & 1.84
Illex coindetii 3.23 985 1.81
Uranoscepus polli 1.30 12 0.71
Parapenseus longirostris 0.85 170 0.52
Citharus linguatula 0.83 31 0.45
Todaropsiz eblanae 0.68 52 0.37
Zeus faber 0.64 4 0.35
Zencpsis conchifer 0.60 2 0.33
Bembrops heterurus 0.41 4 0.22
Saurida brasiliensis 0.27 46 0.15
Microchirus wittei 0.10 2 0.05
Spicara alta ©.08 2 0.04
Total 183.89 99.98
DR. FRIDTJOF NANSEN PROJECT: A4 PROJECT STATION:1881

DATE:12/ 3/99
start stop duratien

TIME :10:31:46 11:01:29 30 ({min)
LOG 001.21 9002.89 1.66
FDEPTH 82 80

BDEPTH: a2 80

Towing dir: 360® Wire out:

Serted: 65 Kg Teotal catch:

SPECIES

Brachydeuterus auritus
Selene dorsalis
Trichiurus lepturus
Chloroscombrus chrysurus
Alloteuthis africana
Trachurus trecae
Prerothrissus belloci
OMMASTREPHIDAE

Dentex angolensis
Chaetcdon hoefleri
Umbrina canariensis
Thorogobius angolensis
Monolene microstoma

Total

GEAR TYPE: BT No: 2 POSITION:Lat S 917

Long E 1251

Purpose code:

270 m Speed: 30 kn*10

130.52 CATCH/HOUR : 261.84

CATCH/HOUR * OF TOT. C  SAMP

weight numbers

156.96 1462 59.95 4455
S6.80 714 21.69 4454
27.84 120 10.83

6.88 40 2.63
5.04 1612 1.2
2.80 44 1.07 4453
2.16 16 0.82
1.82 32 0.58
0.80 4 0.31
0.48 4 0.18
0.40 4 0.15
0.08 12 0.03
0.08 4 0.03

261.84 99,99



DR. FRIDTJOF NANSEN
DATE:12/ 3799
start stop

PROJECT:Ad

duration

PROJECT STATICN:1882
GEAR TYPE: BT No: 2 POSITION:Lat

5 917

Long E 1254

TIME :11:58:;56 12:28:52 30 (min) Purpose code: 3

LoG :9008.85 9010.43 1.55 Area code

FDEPTH: 57 53 GearCond.cod

BDEPTH: 57 83 Validity code:

Towing dir: 360 Wire out: 220 m Speed: 30 kn*10
Sorted: 25 Kg Total catch: 24.96 CATCH/HOUR: 49.52
SPECIES CATCH/HCUR % OF TOT. C SAMP
weight numbers

Sphyraena guachancho 23.32 3¢ 46.71 4456
Alloteuthis africana 5.56 1768 11.14
Brachydeuterus auritus 4.48 a2 8.97
Sphyraena sphyraena 3.48 10 6.97
Uraspis secunda 3.40 4 6.81
Lithegnathus mormyrus 2.80 2 5.61
Citharus linguatula 2.36 54 4.73
Decapterus punctatus 0.96 10 1.92
Pagellus bellotrii 0.88 6 1.76
Cynoglossus canariensis 0.76 4 1.52
Grammoplites gruveli 0.56 8 1.12
Dentex angolensis 0.48 6 0.96
Torpede torpedo 0.20 2 0.40
Serranus accraensis 0.16 2 0.32
Dentex barnardi 0.16 2 0.32
Parapenaeus longirostris 0.12 22 0.24
Brotula barbata 0.12 2 0.24
Trachurus trecae 0.04 14 0.08
Engraulis encrasicolus 0.04 6 0.08
Saurida brasiliensis 0.04 a 0.08
Total 49.92 99.98

DR. FRIDTJOF NANSEN PROJECT:Ad PROJECT STATION:1883

DATE:12/ 3/99 GEAR TYPE: BT No: 2 POSITION:Lat § 917
BTart atep duration Long E 1256
TIME :13:38:59 14:08:45 30 (min) Purpose code: 3
LoG :19019.06 9020.41 1.33 Area code : 2
FDEPTH: 38 34 GearCand.code:
EDEPTH: a8 N Validity code:
Towing dir: 350® Wire out: m Speed: kn=10
Sorted: 12 Kg Total catch: 12.00 CATCH/HOUR : 24.00
SPECIES CATCH/HOUR % OF TOT. C  SAMP
weight numbers
Selene dorsalis 8.52 18 35.50
Alloteuthis africana 3.98 936 16.58
Epinephelus aeneus 2.36 8 9.83
Sepia elegans 1.92 [ B8.00
Raja miraletus 1.72 2 7.17
Pagellus belloetii 1.72 6 7.17
Brachydeuterus auritus 1.54 146 6.42
Sphyraena sphyraena 0.84 2 3.50
Grammoplites gruveli 0.56 20 2.33
Citharus linguatula 0.28 nu 1.17
Syacium mierurum 0.24 2 1.00
Penagus notialis 9.20 6 0.83
Trachurus trecae 0.12 76 0.50
Total 24.00 100.00
DR. FRIDTJOF NANSEN PROJECT:A4 PROJECT STATION:1884

DATE:12/ 3/99 GEAR TYPE: BT No: 2 POSITION:Lat 5 911
start stop duration Leng E 1252
TIME :15:09:18 15:35:30 26 [min) Purpose code: 3
LoG 027.39 9028.66 1.17 Area code : 2
FDEPTH 67 0 GearcCond.code:
BDEPTH: &7 Validity code:
Towing dir: 360 Wire out: 230 m Speed: 30 kn=10
Sorted: 50 Kg Total cactch: 50.33 CATCH/HOUR : 116.15
SPECIES CATCH/HCUR % OF TOT. C SAMP
weight numbers
Brachydeuterus auritus 56.49 1071 48.64 4458
Alloteuthis africana 11.93 33ss 10.27
Dentex angolensis 7.48 3s 6.44 4459
Trachurus trecae 6.69 235 5.76 4457
Brotula barbata 6.14 12 5.29
Trichiurus lepturus 5.26 32 4.53
Zeus faber 3.18 7 2.74
Octopus vulgaris 3.14 2.70
Sphyraena sphyraena 2.86 7 2.46
Epinephelus ameneus 1.94 2 1.67
Selena dorsalis 1.94 5 1.67
Decapterua rhonchus 1.38 5 1.19
Sardinella aurita 1.38 7 1.18
Umbrina canariensis 1.11 9 0.96
Parapenseus longirostris 0.74 168 0.64
Saurida brasiliensis 0.74 150 0.64
Pagellus bellottii 0.74 2 0.64
Sepia elegans 0.69 2 0.5%
Pterothrissus belloci 0.60 5 0.52
Boops boops 0.42 2% Q.38
Torpedo “white spots® 0.32 5 0.28
Fistularia petimba 0.28 2 0.24
Miecrochirus wittei 0.18 2 0.15
Citharus linguatula 0.18 2 0.15
Antennarius "biocellatus*® 018 2 0.15
Grammoplites gruveli Q.05 2 0.04
Total 116.04 99.%1

DR. FRIDTJOF NANSEN
DATE:12/ 3/99
start

PROJECT: A4

stcp  duraticn

PROJECT STATION:1885
GEAR TYPE: BT No: 2 POSITION:Lat

S 905

Long E 1257

TIME :16:36:04 17:06:15 30 (min) Purpose code: 3
LOG 035.97 9037.42 1.40 Area code =02
FDEPTH 33 31 GearCond.code
BDEPTH: Ek} 31 Validity code:
Towing dir: 210 wire ocut: 120 m Speed: 30 kn*10
Sorted: 23 Kg Total catch: 22.7M CATCH/HOUR: 45.42
SPECIES CATCH/HOUR % OF TOT. €  SAMP
weight numbers
Alloteuthis africana 12.40 6656 27.30
Pagellus bellottii 8.78 70 19.33 4460
Epinephelus aeneus 8.00 2] 17.61
Alectis alexandrinus 3.56 2 7.84
Citharus linguatula 3.02 24 6.65
Brachydeuterus auritus 2.36 40 5.20
Sepia orbigryana 1.60 12 3.52
Fhircbatos albomaculatus 1.52 2 3.35
Pomadasys rogeri i.08 2 2.38
Sphyraena sphyraena 1.04 2 2.29
Balistes vetula 0.88 2 1.94
Dentex barnardi 0.50 2 1.10
Pseudupeneus prayensis 0.26 12 0.57
Trichiurus lepturus 0.20 2 0.44
Trachurus trecae 0.14 6 0.31
Penaeus notialis 0.08 2 0.18

Total 45.42

DR. FRIDTJIOF NANSEN
DATE:12/ 3/99

PROJECT:Ad

100.01

PROJECT STATION:1886
GEAR TYPE: BT No: 2 POSITICN:Lat

8 806

start stop  duration Leng E 1252
TIME :17:43:5% 18:13:29 30 (min) Purpose code: 3
LOG :9041.79 9043.30 1.49 Area code : 2
FDEPTH: 57 €0 GearCond.code:
EDEPTH: 57 60 Validity code:
Towing dir: 200 Wire out: 170 m Speed: 30 kn*10
Sorted: 72 Kg Total catch: 175.00 CATCH/HOUR : 350.00
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight aumbers
Pagellus bellottii 202.50 1896 58.14 4461
Pseudupeneus prayensis 32.46 366 9.27
Sepia orbignyana 2a.90 50 8.26
Trachinocephalus myops 23.06 g0 6.5%
Chelidenichthys capensis 19.70 216 5.63
Scorpaena angolensis 7.00 86 2.00
Bothus podas africanus 6.26 136 1.79
Dicolegoglessa hexephthalma 4.10 280 1.17
Raja miraletus 4.08 [ 1.17
Dentex barnardi 3.00 [ 0.86
Dactylopterus wvolitans 2.80 [ 0.80
Fistularia petimba 2.76 18 0.79
Trachurus trecae 2.60 6 0.74
Synagrops microlepis 2.56 486 0.73
Citharus linguatula 2.30 230 0.66
Lithognathus mormyrus 2.00 16 0.57
Sphyraena sphyracna i.86 [ 0.53
Paraconger notialis 0.50 10 0.14
Microchirus sp. 0.30 6 0.6%
Lioearcinus corrugatus 0.26 40 0.07
Total 350.00 100.00

DR. FRIDTJOF NANSEN
DATE:13/ 3/99
start

PROJECT:A4

stop duration

PROJECT STATION:1887
GEAR TYPE: BT No: 2 POSITION:Lat
Long E 124%

5 848

TIME :05:12:49 05:42:08 29 (min) Purpose code: 3

LOG :9113.69 9115.06 1.37 Area code el

FDEPTH: 553 563 GearCond.code:

BDEPTH: 553 563 Validity code:

Towing dir: 90¢ Wire cut:1500 m Speed: 30 kn*10
Sorted: 29 Kg Total catch: 216.24 CATCH/HCOUR: 447.39
SPECIES CATCH/HOUR % OF TOT. C© SAMP
waight numbers

Nematocarcinus africanus 143.54 27931 32.08
Hoplostethus cadenati 83.79 823 18.73
Triplophos sp. 59.69 5462 13.34
Yarrella blackfordi 44.07 1303 9.85
Lamprogramms exutus 31.51 234 7.04
Xenodermichthys copei 22.82 2406 5.10
Geryon maritae 13.92 33 3.11
Merluccius polli 8.38 31 1.87
Raja sp. 7.78 17 1.73
Etmopterus sp. 6.21 31 1.39
Aristeus varidens 5.90 403 1.22
Stomias affinis 5.59 93 1.25
GALATHEIDAE = 5.44 420 1.22
Trichiurus lepturus 3.7% 141 0.85
MORIDAE 2.17 17 0.49
Fistularia petimba 1:32 3 0.30
Plesicpenacus edwardsianus 0.62 31 0.14
Bathyuroconger vicinus 0.31 17 0.07
Nezumia sp. 0.31 31 0.07
LITHODIDAE - 0.25 2 0.06
Total 447.39 100.01



DR. FRIDTJOF NANSEN
DATE:13/ 3/99

start stop duration
TIME :07:28:29 07:45:13 17 (min)
LoG :9123.51 9124.11 0.53

PROJECT:Ad
GERR TYPE: BT No: 2 POSITION:Lat S 847

PROJECT STATION:1888

Leng E 1256
Purpose code:
Area code B

1
FDEPTH: 329 333 GearCond.code: 8
BDEPTH: 329 333 Validity cede: 1
Towing dir: 360¢ Wire out: 950 m Speed: 30 kn*10
Sorted: 2B Kg Total catch: 160.42 CATCH/HOUR : 566.19
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight numbers
Synagrops microlepis 267.18 8876 47.19
Merluccius polli 92.75 1112 16.38 4462
Chlorophthalmua atlanticus 69.21 1175 12.22
Myctophum sp. 59.26 90053 10.47
Laexzonema laureysi 34.48 335 6.09
Pterothrissus belloei 19.55 145 3.45
Zencpsis conchifer 5.58 18 0.99
Parapenaeus longirostris 4.76 508 0.84
Malacocephalus occidentalis 4.45 64 0.79
Coelorinchus coelorhincus 3.67 64 0.65
Gadella maraldi 3.53 127 0.62
Epigonus telescopus 1.76 18 0.31
Neorcssia caroli 1.27 18 0.22
Basganago albescens 0.95 18 0.17
Scorpaena normani 0.95 32 0.17
Sterecmastis sp. 0.32 32 0.06
Total 569.67 10
DR. FRIDTJOF NANSEN PROJECT: A4 PROJECT STATICN: 1859

DATE:13/ 3/99

GEAR TYPE: BT No:12 POSITION:Lat S 84

8 atop duraticn Long E 1300
:09:18:16 09:48:05 30 (min} Purpose code: 3
05 9132.53 1.47 Area code H ol
192 Gearcond. cods
192 Validity cede:
Towing dir: 360e Wire out: 580 m Speed: 30 kn*10
Sorted: 29 Kg Total catch: 640.20 CATCH/HCUR : 1280.40
SPECIES CATCH/HOUR % OF TOT. € SAMP
weight numbers
Synagrops microlepis 1090.22 64642 85.15
Trichiurus lepturus 45.04 72 3.52
Prerothrissus belleci 45.02 362 3.52
Zenopsis conchifer 23.72 56 1.85
Parspenneus longirostris 19.30 4624 1.51
Dentex angolensis 12.48 50 0.597 4463
Brotula barbata 10.16 16 0.79
Todarodes sagittatus 6.44 282 0.50
Bembrops heterurus 6.04 80 0.47
Dentex macrophthalmus 5.64 24 0.44 4464
Chelidonichthys gabcnensis 5.22 40 0.41
Illex coindetii 3.22 80 0.25
Sepia elegans 2.02 160 0.16
Scorpaena normani 1.60 40 0.12
Merluccius polli 1.60 40 0.12
Zeus faber 1.48 6 0.12
Caitharus linguatula 0.80 a0 0.06
Saurida brasiliensis 0.40 40 0.03
Total 1280.40 99.99
DR. FRIDTJOF NANSEN PROJECT : A4 PROJECT STATION:1890
DATE:13/ 3/99% GEAR TYPE: BT No:12 POSITION:Lat S5 845
start stop duration Long E 1309
TIME :11:40:02 12:10:06 30 (min) Purpose code: 3
LOG :9145.08 5146.38 1.29 Area code L
FDEPTH: 83 83 GearCond.code:
HDEPTH: 81 81 Validity code:
Towing dir: 20e Wire out: 270 m Speed: 30 Jn=10
Scrted: 103 Kg Total catch: 965.04 CATCH/HOUR: 1938.08
SPECIES CATCH/HOUR % OF TOT. C  SAMP
weight number's
Brachydeuterus auritus 1511.62 22962 78.00 4467
Trachurus trecae 164.26 5116 8.48 4465
Octopus vulgaris 47.42 38 2.45
Trichiuvrus lepturus 45.54 186 2.35
Pagellus bellottii az2.86 150 1.70 4466
Pterothrissus belloci 32.84 280 1.69
Lithognathus mormyzrus 18.66 38 0.96
Galeoides decadactylus 13.82 56 0.71
Raja miraletus 12.32 18 0.64
Sepia elegans 9.64 14 0.50
Atractoscicn aequidens 7.60 18 0.39
Torpedoc torpedo 7.46 18 0.38
Zenopsis conchifer 6.34 18 0.33
Stromateus fiatcla 5.64 14 0.29
Citharus linguatula 4.72 130 0.24
Pseudupeneus prayensis 4.48 18 0.23
Sardinella aurita 3.36 S8 0.17
Sardinella maderensis 2.24 18 0.12
OMMASTREPHIDAE 1.50 38 0.08
Selene dorsalis 1.50 18 0.08
Boops boops 1.50 56 0.08
Baeudupeneus prayensis 0.74 18 0.04
Total 1936.06 99.91

DR. FRIDTJOF NANSEN PROJECT: A4 PROJECT STATICN:1891
DATE:13/ 3/99 GEAR TYPE: BT No:12 POSITION:Lat s 836
start stop duration Leng E 1310
TIME :13:17:33 13:38:46 21 (min} Purpose code: 3
LOG :9153.86 9154.77 0.90 Area code s 1
FDEPTH: 78 78 GearCond.code:
BDEPTH: 78 78 Validity code:
Towing dir: 360e¢ Wire ocut: 270 m Speed: 30 kn*10
Sorted: 59 Kg Total catch: 244.44 CATCH/HOUR : 698.40
SPECIES CATCH/HOUR % OF TOT. C  SAMP
weight mumbers
Brachydeuterus auritus 290.74 4894 41.63 4468
Trichiurus lepturus 190.40 743 27.26
Trachurus trecae 98.74 3211 14.14 44869
Terpedo torpedo 17.37 23 2.49
Octopus vulgaris 13.71 11 1.96
Pagellus bellotrii 12.91 57 1.85 4471
Raja miraletus 12.57 23 1.80
Fistularia petimba 11.43 23 1.64
Zeus Efaber 8.74 34 1.25
Alloteuthis africana 6.86 1829 0.58
Dentex barnardi 6.46 23 0.592
Stromateus fiatola 6.40 26 0.92
Atractoscion aequidens 4.11 23 0.59
Saurida brasiliensis 2.74 526 0.39
Sepia elegans 2.69 9 0.39
Sardinella aurita 2.51 48 0.36
Dentex angolensis 2.29 23 0.33 4470
OMMASTREPHIDAE 1.83 34 0.26
Lutjanus fulgens 1.60 3 0.22
Boops boops 1.37 137 0.20
Citharus linguatula 1.37 34 0.20
Scorpaena normani 0.65 11 0.10
Pterotbrissus belleci 0.46 11 0.07
Engraulis encrasicolus 0.23 34 0.03
Gadella maraldi 0.23 1 0.03
Total 698.45 100.02
DR. FRIDTJOF NANSEN PROJECT: A4 FROJECT STATICN:1892
DATE:13/ 3/99 GEAR TYPE: BT No:12 POSITION:Lat L3 816
starc stop duration Long E 1305
TIME :14:44:41 15:07:45 23 (min) Purpcse code: 3
LOG  :9162.36 9163.34 0.95 Area code g &
FDEPTH: 110 108 GearCond.code:
EDEPTH: 110 108 Validity cede:
Towing dir: 360 Wire out:5163 m Speed: 80 kn*10
Sorted: 26 Kg Total catch: 126.71 CATCH/HOUR: 330.55
SPECIES CATCH/HOUR % OF TOT. C  SAMP
weight numbers
Trichiurus lepturus 174.21 1080 52.70
Dentex angclensis 37.77 292 11.43 4472
Raja miraletus 33.08 44 10.01
Pagellus bellottii 21.86 146 6.61 4473
Sepia orbignyana 14.45 13 4.37
Squatina aculeata 12.13 3 .67
Saurida brasiliensis 10.33 1816 3.13
Pterothrissus belloci 7.67 70 2.32
CMMASTREPHIDAE 7.36 141 2.23
Brotula barbata 4.49 8 1.36
Trachburus trecae 2.82 86 0.85
Fistularia petimba 1.41 3 0.43
Merluccius polli, juveniles 0.94 23 0.28
Umbrina canariensis .78 B 0.24
Scorpaena normani .78 5 0.24
Chelidonichthys gabonensis 0.31 3 0.0%
Sardinella aurita Q.16 8 0.05
Total 330.55 100.01
DR. FRIDTJOF NANSEN PROJECT:A4 PROJECT STATION:1893
DATE:13/ 3/99 GEAR TYPE: BT No:12 POSITICN:Lat s 836
start stop duration Leng E 1259
TIME :16:53:27 17:23:06 30 (min) Purpose code: 3
LoG :9173.28 9174.74 1.44 Area code =1
FDEPTH: 181 175 GearCond.code:
HDEPTH: 1e1 175 Validicy code:
Towing dir: 360¢ Wire out: 570 m Speed: 30 kn=10
Sorted: 34 Kg Total catch: 738.99 CATCH/HCUR:  1477.98
SPECIES CATCH/HOUR % OF TOT. C  SAMP
weight numbers
Synagrops microlepis 1058.40 79848 71.61
Trichiurus lepturus 129.84 aso 8.78
Prerothrissus belloci 88.20 504 5.97
Illex coindetii 30.24 648 2.05
Spicara alta 29.92 116 2.02
Dentex m«:rophchalms 26.76 98 1.81 4475
Zenopsis cenchifer 25.20 72 1.71
Dentex angolensis 17.04 64 1.15 4474
Brotula karbata 16.44 20 1.11
Miracorvina angolensis 10.14 20 0.69
Parapenaeus longirostris 5.00 2088 0.61
Pentheroscion mbizi 7.20 36 0.49
Myctophum sp. 7.20 5688 0.49
Umbrina canariensis 6.66 1l 0.45
Chelidonichthys gabonensis 4.68 36 0.32
Bembrops heterurus 4.32 36 0.25
Raja strasleni 4.22 2 0.2%
Sepia elegans 2.52 72 0.17
Total 1477.98 100.01



DR. FRIDTJOF NANSEN
DATE: 137 3/39

start stop duration
TIME :19:40:09 20:00:20 20 ({min)
LoG :9189.52 9190.47 0.35

=Ad BROJECT STATION:1894

FROJECT
GEAR TYPE: BT No:12 POSITION:Lat § 834

Long E 1255

Purpose code: 3
Area code 25

FDEPTH: 379 a7z GearCond.code:
BDEPTH: 379 372 Validity code:
Towing dir: 350¢ Wire out:1040 m Speed: 30 kn*10
Sorted: 70 Kg Total catch: 69.74 CATCH/HCOUR: 205.22
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight  numbers
Merluccius polli 136.98 720 65.47 4476
Nematocarcinus africanus 26.61 5706 12.72
Laemonema laureysi 9.84 147 4.70
Malacocephalus laevis 7.35 48 3.51
Pterothrissus belleoci 6.51 36 3.11
Bassanago albescens 5.76 120 2.75
OMMASTREPHIDAE 4.65 33 2.22
Aristeus varidens 3.33 201 1.59
Ceoelorinchus ccelorhincus 3.15 72 1.51
Bembrops heterurus 2.34 33 1.12
Zencpsis conchifer 1.32 3 0.63
Lophius vaillanti 0.72 3 0.34
Hymenocephalus sp. 0.66 66 0.32
Total 209.22 95.95

DR. FRIDTJOF NANSEN

DATE:14/ 3/99
start stop duration

TIME :05:43:21 06:09:14 26 (min!}

LOG :9216.67 9217.91 1.18

FDEPTH: 442 444

EBDEPTH: 442 444

:Ad PROJECT STATION:1895

PROJECT
GEAR TYPE: BT No:12 POSITION:Lat § 825

Leng E 1248
Purpose code: 3
Area code
GearCond.cede:
Validity code:

Towing dir: 3d0¢ Wire out:1180 m Speed: 30 kn=10

Sorted: 19 Kg Total catch:

94.20 CATCH/HOUR : 217.38

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

Nematccarcinus africanus 54.51 131627 25.08
Squalus sp. 30.37 7 13.97
Trichiurus leprurus 26.49 78 12.15%
Laemonema laureysi 24.16 369 11.11
Merluccius polli 22.85 T8 10.51 4477
Hymenocephalus italicus 14.53 3115 6.8
Lophiodes sp. 14.22 18 6.54
Gadella maraldi 6.48 325 2.98
Zenopsis cenchifer 6.32 9 2.91
Bassanago albeacens 5.52 as 2.54
Chaunax pictus 4.04 18 1.86
Aristeus varidens 2.63 238 1.21
Coelorinchus coelorhincus 1.29 129 0.59
Halosaurus ovenii 1.06 44 0.45
Etmopterus sp. 0.78 9. 0.36
Illex coindetii 0.62 £l 0.29
Triplophos sp. Q.25 44 0.12
Yarrella blackfordi 0.25 9 0.12
Cukiceps sp. 0.25 9 0.12
Malacocephalus occidentalis 0.25 9 0.12
POLYCHAELIDAE 0.05 9 0.04
Total 217.36 100.02

DR. FRIDTJCF NANSEN PROJECT: A4 PROJECT STATICN:1896

DATE:14/ 3/99

start stop duration
TIME :07:45:12 08:00:55 JS (min)
LoG :9227.57 5228.39 79

FDEPTH: 157 148
BDEPTH: 157 148

Towing dir: 20 Wire out:

GEAR TYPE: BT No:12 POSITION:Lat S 822

Long E 1256
Purpose code: 3
Area code € 3h
GearCond.cede: 9
Validity code: 1
450 m Speed: 30 kn=10

Sorted: 26 Kg Total cacch: 25.79 CATCH/HOUR : 96.71
SPECIES ~ CATCH/HOUR % OF TOT. © SAMP
weight  numbers

Trichiurus lepturus 72.45 98 74.91
Illex coindetii 15.86 319 16.40
Zencpsis conchifer 3.49 4 1.61
Dentex angolensis 2.66 11 2.75
Uranosgcopus polli 0.98 11 1.01
Zeus faber 0.38 4 0.39
Todaropsis eblanae 0.38 15 0.39
Parapenacus longirostris 0.26 64 0.27
Saurida brasiliensis 0.11 19 0.11
Bathynectes piperitus 0.08 4 0.08
Synagrops microlepis 0.04 8 0.04
Peristedion cataphractum 0.04 4 0.04
Total 96.73 100.00

DR. FRIDTJOF NANSEN PROJECT :Ad PROJECT STATION:1857

DATE:14/ 3/59

duration

Towing dir: 3500 Wire out:

Sorted: 4 Kg Total catch:

SPECIES

Trichiurus lepturus
Dentex angclensis
Brachydeuterus auritus
Torpedo torpedc
Pomadasys jubelini
Pagellus bellotrii
Brotula barbata

Illex coindetii
Stromateus fiatola
Uranoscepus albesca
Citharus linguatula
Raja miraletus

Zeus faber
Priacanthus arenatus
Scorpaena stephanica
Pentheroscion mbizi
Saurida brasiliensis
Chelidonichthys gabonensis
Pterothrissus belloci
Octopus vulgaris
Sphoercides pachgaster

Total

GEAR TYPE: BT Mo:12 POSITION:Lat S 825

Purpose code: 3
Area code 5
GearCond. ced
Validity cede:

340 m Speed: 30 kn"10

66.93 CATCH/HOUR : 138.48

CATCH/HOUR % OF TOT. C SAMP
weight  pumbers
48.74 228 35.20
9.39 74 6.78 4478
9.39 120 6.78
9.00 12 6.50
6.74 12 4.87
6.12 33 4.42 4479
6.00 6 4.33
5.13 103 3.70
5.07 & 3.66
4.68 23 3.38
4.32 a5 3.12
3.85 4 2.78
2.86 22 2.07
2.86 12 2.07
2.73 12 1.57
2.50 12 1.81
2.19 i 1.58
2.07 12 1.43
1.94 23 1.40
1.84 (3 1.33
1.03 2 0.74
138.45 95.98

DR. FRIDTJOF MANSEN
DATE:14/ 3/99
start st duration

TIME :10:56:37 11:26:32 30 (min)
LOG :9246.80 9248. 45 1.6
FDEPTH: 87
BDEPTH: a7 8‘7

Towing dir: 1702 Wire out:

Sorted: 101 Kg Total catch:

SPECIES

Trichiurus lepturus
Brachydeuterus auritus
Trachurus trecae

Raja miraletus

Torpedo torpedo
Dentex angclensis
Stromateus fiatola
Uranoscopus albesca
Atractescion aequidens
Zeus faber

Pteroscion peli
Citharus linguatula
Prerothrissus belloci
Saurida brasiliensis
Fistularia petimba
Priacanthus arenatus
Chaetodon hoefleri

Total

DR. FRIDTJOF NANSEN
DATE:16/ 3/99
start st duration

TIME :07:21:17 07:51:38 30 (min)
LoG :9302.21 9303.77 1.53
FDEPTH: 31 2
EDEPTH: a a2

Towing dir: 350¢ Wire out:

PROJECT:Ad
GEAR TYPE: BT No:12 POSITION:Lat S 825

1569.90

PROJECT:Ad
GEAR TYPE: BT No:12 POSITION:Lat S B34

FROJECT STATION:1898

Long E 1307
Purpose code: 3
Area code g bt
GearCond.code:
Validity code:
260 m Speed: 30 kn*10

984.95 CATCH/HOUR.: 1969.90
CATCH/HOUR % OF TOT. C SAMP
weight numbers
826.30 2482 41.95
779.14 12585 39.55 4481
284.98 8494 14.47 4480
17.78 20 0.90
11.22 58 0.57
11.22 58 0,57
9.28 20 0.47
8.12 20 0.41
7.16 16 0.36 4482
5.42 38 0.28
3.10 s 0.16
1.54 20 0.10
1.5¢ 20 0.08
0.78 154 0.c4
0.76 2 0.04
0.76 2 0.04
0.40 2 0.02

100.01
PROJECT STATION:1895

Long E 1318
Purpese code: 3
Area code £ 1
GearCond.code:
Validity code:
150 m Speed: 30 xn*10

Sorted: 83 Kg Total catch: 1265.22 CATCH/HCOUR : 2530.44
SPECIES CATCH/HOUR % OF TOT. ¢ SAMP
weight  numbers
Brachydeuterus auritus 728.00 35590 28.77
Chloroscambrus chrysurus 670.46 14400 26.50
Ilisba africana 417.56 13784 16.50
Eucinostamus melanopterus 109.04 1440 4.31
Trichiurus lepturus 89.52 362 3.54
Preudotolithus typus 89.02 164 3.52 4483
Solenocera africana 47.54 1696 1.88
Dasyatis sp. 43.00 82 1.70
‘Torpedo nobiljana 42.50 206 1.68
Fsettodes belcheri 37.02 618 1.46
Pomadasys rogeri 36.70 84 1.45
Selene dorsalis 32.92 1028 1.30
Pemadasys incisus 32.30 222 1.28
Arius parkii 30.86 22 1.22
Drepanie africana 21.80 20 0.86
Epinephelus aeneus 18.50 56 0.75
Gymnura sp. 17.32 2 0.68
Dicologoglossa cuneata 16.44 194 0.65
Sphyraena guachanche 14.18 56 0.56
Alectis alexandrinus 8.22 412 0.32
Trachinotus teraia 5.80 2 0.23
Carcharhinus sp. 5.74 8 0.23
Conger conger 5.54 2 0.22
Lithognathus mormyrus 4.72 28 0.1%
Citharus linguatula 4.12 154 0.16
Total 2529.22 99.96
DR. FRIDTJOF NANSEN PROJECT:Ad PROJECT STATION:1900

DATE:16/ 3/99

start stop  duration

TIME :09:15:51 09:22:18 6 (min)
LOG :9315.46 $§315.81 0.34
FDEPTH: 47 50

EDEPTH: a7 50

Towing dir: 3300 Wire cut:

GERR TYPE: BT Ne:12 POSITION:Lat S 822

Leng E 1314
Purpose code: 3
Area code e
GearCond.code: 9
Validity code: 1
180 m Speed: 30 kn*10

Sorted: 30 Kg Total catch: 272.23 CATCH/HOUR : 2722.30

SPECIES CATCH/HOUR ® OF TOT. C  SAMP
weight npumbers

Brachydeuterus auritus 1581.70 116540 58.10
Pamadasys jubelini 302.60 900 11.12 4485
Ilisha africana 259.80 8440 9.54
Dentex barmardi 175.80 410 6.46 4484
Pseudotolithus typus 103.20 120 3.79
Galeoides decadactylus 83.60 820 3.07
Poamadasys incisus 54.40 410 2.00
Sphyraena guachancho 35.10 100 1.44
Pl hi it 18.80 20 0.69
Pteroscion peli 15.60 610 0.57
Selene dorsalis 14.30 340 0.53
Trichiurus lepturus 13.20 70 0.48
Pagrus africanus 11.30 40 0.42
Panulirus regius 11.00 20 0.40
Lithognathus mormyrus 10.40 30 0.38
Pseudupeneus prayensis 8.30 200 0.32
Chloroscembrus chrysurus 8.20 140 0.30
Sphyraena guachancho 4.10 140 0.15
Cyneglossus browni 3.60 10 0.13
Citharus linguatula 2.10 70 0.08
Tetal 2721.60 99.97



DR. FRIDTJOF NANSEN PROJECT: A4 PROJECT STATION:1501
DATE:16/ 3/99 GEAR TYPE: BT No: 8 POSITION:Lat S 807
starc stop duration Leng E 1311
TIME :12:14:51 12:44:49 30 (min) Purpose code: 3
LoG :9333.60 9334.89 1.29 Area code s
FDEPTH: 32 32 GearCond.code:
BDEPTH: 3z 32 Validity code:
Towing dir: 165¢ Wire out: 150 m Speed: 30 kn=10
Sorted: 97 Kg Total catch: 599.72 CATCH/HOUR: 1199.44
SPECIES CATCH/HOUR % OF TOT. C  SAMP
weight numbers
Brachydeuterus auritus 518.96 25550 43.27
Chlcroscombrus chrysurus 182.80 2776 15.24
Ilisha africana 171.02 4476 14.26
Galecides decadactylus 71.18 238 5.83
Selene dorsalis 41.26 828 3.44
Cynoglessus canariensis 35.58 170 2.97
Pseudotolithus typus 34.98 50 2.92 4487
Sphyraena guachancho 33.32 30 2.78
Dasyatis margarita 29.72 a0 2.48
Trichiurus lepturus 18.14 114 1.52
Galeocerdo cuvieri 12.72 4 1.06
Pomadasys peroteti 2.24 36 0.77 4488
Sardinella maderensis 8.28 182 0.69
Torpedo “"white spots® 7.70 22 0.64
Arius parkii 7.16 4 0.60
Stromateus fiatcla 5.28 12 0.44
Panulirus regius 4.56 8 .38
Prercscion peli 3.62 80 0.30
Callinectes pallidus 2.60 4 0.22
RHINOEATIDAE 1.28 2 0.11
Squilla mantis 0.04 2
Total 1199.4¢ 100.01
DR. FRIDTJOF NANSEN PROJECT:Ad PROJECT STATION:1902
DATE:16/ 3,99 GEAR TYPE: BT No: 8 POSITION:Lat S 809
start stop duration Long E 1307
TIME :13:48:50 13:55:20 7 (min) Purpose code: 3
LOG $9342.64 9342.95 0.28 Arsa code : 1
FDEPTH: 55 OGearcond.code: 9
BDEPTH: 55 55 Validity code: 1
Towing dir: 350¢ Wire out: 220 m Spead: 30 ka*10
Sorted: 23 Kg Total catch: 135.92 CATCH/HOUR : 1165.03
SPECIES CATCH/HOUR % OF TOT. C  SAMP
weight nuxbers
Brachydeuterus auritus 398.06 26031 34.17
Ilisha africana 157.80 506 13.54
Pomadasys incisus 119.57 583 10.26
Pomadasys peroteti 91.20 197 7.83 4490
Chloroscombrus chrysurus 81.00 814 6.95
Trichiurus lepturus 79.11 231 6.79
Umbrina canariensis 44.23 94 3.80 4489
Sphyraena guachancheo 32.74 249 2.8
Pagrus caeruleostictus 23.66 43 2.03
Selene dorsalis 20.82 351 1.7%
Pseudotolithus typus 19.89 26 1.71
Argyrosomus regius 18.86 17 1.62
Panulirus regius 17.49 26 1.50
Monolene microstoma 15.43 77 1.32
Galecides decadactylus 13.71 26 1.18
Dentex barnardi 11.66 77 1.00 4488
Plectorhinchus mediterraneus 7.20 9 0.62
Chaetedon hoefleri 5.40 43 0.46
Sardinella maderensis 2.31 43 0.20
Penseus notialis 1.03 26 0.09
Pagellus bellottii 0.86 9 .07
Total 1162.04 99.74
DR. FRIDTJOF NANSEN PROJECT: A4 PROJECT STATION:1903

DATE:16/ 3/99 GEAR TYPE: BT No: 8 POSITION:Lat s 812
start stop duration Leng E 1301
TIME :15:20:32 15:50:17 30 (min} Purpose code: 3
LoG :9154.22 9355.75 1.48 Area code Hie s
FDEPTH: 97 GearcCond.code:
BDEPTH: 98 97 Validity cede:
Towing dir: 345¢ Wire out: 350 m Speed: 30 kn*10
Sorted: 90 Kg Total catch: 777.79 CATCH/HOUR : 1555.58
SPECIES CATCH/HOUR % OF TOT. C  SAMP
weight numbers
Brachydeuterus auritus 474.28 5562 30.49 4454
Trichiurus lepturus 305.02 1706 19.87
Trachurus tracae 206.54 6048 13.28 4451
Mola mola 150.00 2 9.64
Raja miraletus 145.06 272 9.33
Citharus linguatula 48.44 1132 3.11
Pagellus bellottii 37.68 240 2.42 4493
Uranoscopus albesca 36.98 200 2.38
Epinephelus aeneus 27.16 4 1.75
Dentex angolensis 21.68 166 1.39 4492
Scorpaena normani 16.20 158 1.04
Sepia officinalis hierredda 15.92 14 1.02
Uzbrina canariensia 15.20 28 0.98
Saurida brasiliensis 9.74 1204 0.63
Trigla lyra 9.74 ag 0.63
Prerothrissus belloci 8.02 86 0.52
OMMASTREPHIDAE 3.72 72 0.24
Brotula barbata 3.3z 2 0.21
Boops boops 130 86 0.21
Chelidenichthys gabonensis 3.16 158 0.20
Zeus faber 2.86 14 0.18
Dentex barnardi 2.82 8 0.18 4496
Dentex gibbosus 1.88 4 0.12 4495
Fistularia petimba 1.80 4 0.12
Priacanthus arenatus 1.36 4 0.09
Total 1555.58 100.01

DR. FRIDTJOF NANSEN PROJECT :Ad

DATE:16/ 3/99 GEAR TYPE: BT No: 8 POSITION:
start stop duratien

TIME :17:36:38 18:06:02 29 (min) Purpose code: 3

LOG 29371,07 9372.65 1.57 Area code i1

Lat

PROJECT STATION:1904

814

Leng E 1251

FDEPTH: 136 143 GearCond.code:
EDEPTH: 136 143 Validicy code:
Towing dir: 320¢ Wire out: 450 m Speed: 30 kn"10
Sorted: 29 Kg Total catch: 480.37 CATCH/HCUR : $93.87
SPECIES CATCH/HOUR % OF TOT. C  SAMP
weight numbers
Synagrops microlepis 738.46 35350 74.30
Raja miraletus 39.54 31 3.98
Brotula barbata 36.00 37 3.62
Dentex angolensis 27.72 265 2.79 4498
Octopus wvulgaris 25.24 91 2.54
Trichiurus lepturus 24.46 35 2.46
Prerothrissus belloci 16.22 122 1.63
Illex coindetii 15.81 304 1.59
Todarcpsis eblanae 13.99 60 1.41
Mustelus sp. 9.1% 2 0.52
Chelidcnichthys gabonensis 8.81 273 0.89
Paettodes belcheri 7.61 244 0.77
Peristedion cataphractum 5.77 273 0.58
Micrechirus frechkopi 4.57 122 0.46
Dentex congoensis 3.74 99 0.38 4497
Zeus faber 3.64 31 0.37
Serranus sp. 2.13 60 0.21
Scorpaena normani 1.82 10 0.18
Basganago albescens 1.82 3 0.18
Pagellus bellottii 1.57 8 0.16
Hoplunnis punctata 1.53 51 0.15
Branchiostequs semifasciatus 1.32 2 0.13
Parapenaeus longirostris 1.22 122 c.12
Sphoercides pachgaster 0.70 2 0.07
Spicara alta 0.62 8 0.06
Dentex macrophthalmus 0.35 4 0.04
Total 993.85 99.9%
DR. FRIDTJOF NANSEN PROJECT: A4 PROJECT STATICN:1905
DATE:16/ 3/99 GEAR TYPE: BT No: 8 POSITIGN:Lat 815
start stcp duration Leng E 1247
TIME :19:43:59 20:14:17 30 (min) Purpose code: 3
LoG :9381.25 9382.74 1.48 Area code 1
FDEPTH: 320 314 GearCond.code:
BDEPTH: 320 ERLY Validity code:
Towing dir: 3500 Wire out: 950 m Speed: 30 kn*10
Sorted: 29 Kg Total catch: 179.33 CATCH/HOUR : 358.66
SPECIES CATCH/HCUR % OF TCT. C SAMP
weight numbers
Chlorcphthalmus atlanticus 204.24 2964 56.95
Loemonema laureysi 37.44 480 10.44
Synagrops microlepis 21.48 636 5.99
Malacocephalus occidentalis 14.64 a4 4.08
Coelorinchus coelorhincus 14.40 396 4.01
Merluccius polli 13.32 72 im
Prerothriasus belloci 10.80 84 3.01
Gephyroberyx darwini B.18 8 2.28
Hymenocephalus italicus 5.88 684 1.64
Gadella maraldi 5.16 84 1.44
Paropenaeus lengirostris 4.92 540 1.37
Scorpaena normani 4.56 4B 1.27
PORTUNIDAE 4.32 72 1.20
Cynoponticus ferox 2.16 48 0.60
Coloconger cadenati * 1.58 2 0.44
Trichiurus lepturus 1.44 -1 0.40
CALAPPIDAE 1.32 60 0.37
Lophius vaillanti 1.28 4 0.36
Raja miraletus 0.80 2 0.22
2Zenopais conchifer 0.50 2 0.14
Peristedion cataphractum 0.24 12 0.07
Total 358.66 95.99
DR. FRIDTJOF NANSEN PROJECT:Ad PROJECT STATION:1906

DATE:16/ 3/99

atart step duration

TIME :21:51:54 22:21:56 30 (min) Purpose code: 3

oG 393.46 9394.89 1.42 Area code =1

FDEPTH 539 545 GearCond.cod

BDEPTH: 539 545 Validity code:

Towing dir: 335z Wire out:1450 m Speed: 30 kn*10
Sorted: 30 Kg Tetal catch: 274.20 CATCH/HOUR :
SPECIES CATCH/HOUR % OF TOT. C
weight nunbers

Nematocarcinus africanus 382.32 91764 69.72
Stomias sp. 48.24 918 8.80
Centroscymnus crepidater 36.36 612 6.63
Hoplostethus mediterraneus 33.48 1242 6.11
Benthodesmus sp. 15.12 504 2.76
UNIDENTIFIED FISH 6.84 612 1.25
Genostoma sp. 4.32 30 0.79
Geryon maritae 3.00 6 0.55
Triplephos sp. 2.88 18 0.53
Lophius vaillanti 2.36 4 0.43
Coelorinchus coelorhincus 2.16 36 0.39
Gadella sp. 2.16 216 0.39
UNIDENTIFIED FISH 1.44 18 0.26
Nemichthys scolopaceus 1.44 36 0.26
Stomias affinis 1.44 90 0.26
Malacocephalus laevis 1.08 36 0.20
Laemonema sp. 0.72 18 0.13
DIRETMIDAE 0.72 18 0.13
Cubiceps sp. 0.72 18 0.13
Bathyuroconger vicinus 0.72 36 0.13
PORTUNIDAE 0.52 6 0.09
Plesiopenaeus edwardsianus 0.358 18 0.07
Total 548.40 100.01

GEAR TYPE: BT Nc: 8 POSITION:Lat

Bl4

Leng E 1242

548.40

SRMP



PROJECT STATICN:1907

s 804
E 1239

1064.96

% OF TOT. C SAMP

DR. FRIDTICF NANSEN PROJECT:Ad
DATE:17/ 3799 GEAR TYPE: BT No: 8 POSITION:Lat
start stop duration Long
TIME :05:05:37 05:35:31 30 (min) Purpose code: 3
LoG :9413.60 9415,07 1.47 Area code =1
FDEPTH: 500 508 GearCond.code:
BDEPTH: 500 508 Validity code:
Towing dir: 177¢ Wire out:1400 m Speed: 30 kn=10
Sorted: &1 Kg Total catch: 532.48 CATCH/HOUR :
SPECIES CATCH/HOUR
weight nuxbers
Nematocarcinus africanus 91C.52 135286 85.50
Centrophorus granulesus 62.64 16 5.88
Hoploatethus cadenati 20.74 782 1.95
Stomias affinis 11.50 272 1.12
Lamprogrammis exutus 11.56 204 1.09
Chaunax sp. 9.86 34 0.93
Todaropsis eblanne 6.80 34 0.64
Gadella sp. 5.78 272 0.54
Trichiurus lepturus 4.42 238 0.42
Ectreposebastes imus 3.74 34 0.35
Bathynectes piperitus 3.40 34 0.32
Xenodermichthys copei 3.40 374 0.32
Laemonema laureysi 2.38 68 0.22
Yarrella blackfordi 2.04 34 0.19
Aristeus varidens 1.36 102 0.13
Promethichthys prometheus 1.02 34 0.10
Arjcmma bendi 1.02 34 0.10
Triplophos sp. 1.02 306 0.10
GALATHEIDAE * 0.68 136 0.06
MNamichthys scolopaceus 0.68 €8 0.06
Total 1064.96 100.02

DR. FRIDTIOF NANSEN

PROJECT :Ad

PROJECT STATION:1908

DATE:17/ 3/99 GEAR TYPE: BT No: 8 POSITION:Lat 5 B804
start stop duration Long E 1240
TINE :07:36:37 08:06:35 30 (min) Purpose code: 3
Log t19422.88 9424.40 1.51 Area code 2051
i 404 410 GearCond . cod:
BDEPTH: 4404 410 Validity cod
Towing dir: 170 Wire out:1200 m Speed: 30 kn*10
BSorted: %1 Kg Total cateh: 393.23 CATCH/HOUR : 786.46
SPECIES CATCH/HOUR % OF TCT. C  SAMP
weight numbers
Mematocarcinus africanus 287.28 57446 36.53
Herluccius polli 193.38 532 24.59 4499
Trichiurus lepturus 161.00 1654 20.47
Dibranchus atlanticus 33.42 1970 4.25
laureysi 31.26 402 3.97
Chaunax =p. 30.50 150 3.93
us italicus 13.82 1774 1.76
Centrophorus granulosus 13.40 4 1.70
Malacocephalus occidentalis 6.90 56 0.88
Gadslla sp. 3.92 196 0.50
Coelorinchus coelorhincus 2.80 56 0.36
Zenopsis conchifer 2.60 2 0.33
Histioteuthis reversa 1.40 10 0.18
Parapenasus longirostris 1.40 196 0.18
Illex coindetii 1.40 18 0.18
Bathynectes piperitus 1.02 10 0.13
Solenocera africana 0.66 66 0.08
Total T86.56 100.02
DR. FRIDTJOF RANSEN PROJECT: A4 PROJECT STATION:1909
DATE:17/ 1/99 GEAR TYPE: BT No: B POSITICN:Lat 5 802
start stop duration Long E 1242
TIME :09:45:12 10:15:26 30 (min) Purpose coda:
LoG $9433.30 9434.68 1.35 Area code 1
FDEPTH: 317 3 GearCond.code:
EDEPTH: 317 321 Validity code:
Towing dir: 1650 Wire out: 500 m Speed: 30 kn*10
Sorted: 55 Kg Total catch: 387.10 CATCH/HOUR : 774.20
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight numbers
Merluccius polli 370.76 2028 47.89 4500
Synagrops microlepis 67.34 2964 8.70
Aulopus cadenati 44.64 1002 5.77
Benthodesmus tenuis 42.64 1964 5.52
Laemonema laureysi 41.34 702 5.34
Prerothrissus belleci 30.54 208 4.00
Trichiurus lepturus 29.72 34 3.8
Zenopsis conchifer 27.36 78 3.53
Rymenocephalus italicus 24.70 2470 3.19
Coelerinchus coelorhincus 24.70 274 3.19
OMMASTREPHIDAE 15.60 144 2.01
Gadella imberbis 10.66 456 1.38
Setarches guentheri 5.10 286 1.18
Parapenagus longirostris 8.06 910 1.04
Bathynectes piperitus 5.46 104 0.71
Dibranchus atlanticus 5.46 520 0.71
Malacocephalus laevis 3.50 40 0.50
Solenccera africana 3.38 430 0.44
GALATHEIDAE - 2.86 390 0.37
Scorpaena normani, 2.60 52 0.34
Ophisurus serpens 0.82 2 0.11
Ophisurus serpens 0.78 14 0.10
Lophius wvaillanti 0.52 14 0.07
Bassanago albescens 0.26 14 0.03
Total 99.55

DR. FRIDTJOF MANSEN PROJECT:Ad PROJECT STATION:1910
DATE:17/ 3/99 GEAR TYPE: BT No: 8 POSITION:Lat & 801

start stop duration Long E 1244
TIME :11:33:27 12:03:05 30 (min)
1LOG $9442.32 9443.65 1.30

Purpose code: 3
Area code Lot

FDEPTH: 174 168 GearCond.code:
BDEPTH: 1714 168 Validity code:
Towing dir: 155¢ Wire out: 522 m Speed: 30 kn=i0
Sorted: 35 Kg Total catch: 888.42 CATCH/HOUR: 1776.84
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight numbers
Synagreps microlepis 1510.08 76188 84.99
Trichiurus lepturus 82.68 180 4.65
Squatina aculeata 45.80 2 2.80
Dentex angolensis 31.20 124 1.76 4501
Zenopsis conchifer 27.80 66 1.56
CMMASTREPHIDAE 17.60 88 0.99
Pterothrissus belloci 12.32 88 0.69
Zeus faber 8.72 36 0.55
Dentex macrophthalmus 8.52 54 0.48 4502
Brotula barkata 6.44 10 0.36
Spicara alta 6.04 44 0.34
Squatina oculata 4.84 2 0.27
Monolone microstoma 3.52 220 0.20
Terpedc torpedo 3.20 4 0,18
Lagocephalus laevigatus i.12 2 0.06
Lophicdes kempi 1.04 2 0.06
Cphigurus serpens 0.80 2 0.03
Aulcpus filamentosus 0.32 2 0.02
Total 1776.84 99.99
DR. FRIDTJOF NANSEN PROJECT:Ad PROJECT STATION:1911

DATE:17/ 3/99
starc stop duration
TIME :13:33:50 14:05:34 32 (min)

GEAR TYPE: BT No: 8 POSITION:Lat 5§ 757
Long E 1251
Purpose code: 3

Lo :9455.27 9456.61 1.33 Area code 11

FDEPTH: 10% 120 GearcCond.cod

EDEPTH: 108 110 Validity code:

Towing dir: 163¢ Wire cut: 360 m Speed: 30 kn*10
Sorted: 66 Kg Total catch: 913.28 CATCH/HOUR : 1712.40
SPECIES CATCH/HOUR L OF TOT. € SAMP
waight pumbers

Brachydeuterus auritus 1107.19 11417 64.66 4504
Trichiurus lepturus 210.47 174 12.29
Dentex angclensis 64.51 403 3.79 4506
Saurida brasiliensis 51.09 15118 2.98
Selene dorsalis 44.06 165 2.57
Boops bocps 41.25 3328 2.41
Pagellus bellottii 37.84 298 2.21 4505
Chelidonichthys gabonensis 26.25 281 1.53
Dentex gibbosua 22.73 19 1.33
Citharus linguatula 22.50 728 1.31
Dentex barnardi 17.93 49 1.05 4503
Zeus faber 14.53 71 0.85
Bretula barbata 11.29 9 0.65
Torpedo torpedo 10.31 24 0.60
Raja miraletus 6.90 9 0.40
Urancscopus albesca 6.56 71 0.38
Scorpaena normani 4.22 47 0.25
Dentex congoensis 3.19 77 0.19
Fistularia petimba 3.08 8 0.18
Octopus vulgaris 1.73 2 0.10
Umbrina canariensis 1.13 2 0.07
Dentex macrophthalmus 0.75 2 0.04
CMMASTREPHIDAE 0.75 ] 0.04
Sepia officinalis hierredda 0.60 2 0.04
Trachurus trecae 0.47 24 0.03
Serranus sp. 0.47 24 0.03
Sepia orbignyana 0.23 2 0.01
Total 1712.43 100.00

DR. FRIDTJOF NANSEN PROJECT: A4 PROJECT STATICN:1912

DATE:17/ 3/99
start stop

GEAR TYPE: BT Ne: 8 POSITION:Lat 5 757
duration Leng E 1258

TIME :15:19:16 15:39:17 20 (min) Purpose code:
LeG :9465.15 9466.21 1.05 Area code 50k
FDEPTH: 76 15 GearCond.code:

BDEPTH: 16 15 Validity code:
Towing dir: 340c Wire out: 280 m Speed: 30 kn=10

Sorted: 34 Kg Total catch: 262.48 CATCH/HOUR : 787.44
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight numbers
Trachurus trecae 257.28 8115 32.67 4511
Selene dorsalis 76.32 648 9.69
Epinephelus aeneus 68.28 12 8.87
Umbrina canariensis 63.18 171 8.02 4510
Pagellus bellottii 51.00 525 6.48 4509
Pomadasys incisus 48.%0 219 6.21
Dentex angolensis 19.36 201 5.00 4508
Raja miraletus 7.3z 66 4.74
Epinephelus guaza ? 16.20 3 2.06
Chleoroscembrus chrysurus 15.84 120 2.01
Brachydeuterus auritus 15.60 264 1.98 4512
Trichiurus lepturus 13.44 36 1.7%
Dentex barmardi 12.48 75 i.58 4507
Plectorhinchus mediterraneus 12.00 9 1.52
Citharus linguatula 10.08 444 1.28
Pseudupeneus prayensis 7.68 168 0.98
Saurida brasiliensis T7.44 1344 0.94
Sepia officinalis hierredda 6.84 27 0.87
Stromateus fiatola 5.40 6 0.69
Dentex congoensis 3.84 a3 0.49
Pagrus caeruleostictus 3.36 6 0.43
Chelidonichthys gabonensis 3.12 24 0.40
Sardinella aurita 2.40 24 0.30
Caphalopholis taenicps 1.98 € 0.25
Beops boops 1.68 144 0.21
Octopus vulgaris 1.56 3 0.20
Torpedo torpedo 1.20 12 0.15
Uranoscopus polli 0.96 12 0.12
Chaetodon hoefleri 0.96 [ 0.12
Gramroplites gruveli 0.72 24 0.09
Mystriophis rostellatus 0.54 3 0.07
Brotula barbata 0.48 12 0.06
Total 787.44 99.99



DR. FRIDTJOF NANSEN PROJECT:Ad PROJECT STATION:1913
DATE:17/ 3/99 GEAR TYPE: BT No: 8 POSITION:Lat s 755
start stop duration Long E 1305
TIME :16:47:39 17:17:44 30 (min) Purpose code: 3
Loc :9474.79 9476.45 1.63 Area code 2.3
FDEPTH: 31 29 GearCond.code:
BDEPTH: 31 29 Validity code:
Towing dir: 330 Wire cut: 140 m Speed: 30 kn=10
Sorted: 83 Kg Total catch: 1148.45 CATCH/HOUR.: 2296.90
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight numbers
Chlorcscombrus chrysurus 595.50 10666 43.34
Ilisha africana 379.20 11850 16.51
Brachydeuterus auritus 266.76 18960 11.61
Pteroscicn peli 171.82 5332 7.48
Pomadasys peroteti 71.08 94 3.08 4514
Stromateus fiatola 67.00 350 2.92
Pseudotolithus typus 61.88 144 2.69 4513
Galeocides decadactylus 42.00 150 1.83
Terpedo sp. 32.00 25 1.39
Selene dorsalis 29.62 600 1.29
Arius parkii 26.76 26 1.17
Cynoglossus browni 24.00 150 1.04
Pomadasys percteti 16.50 126 0.72
Callinectes marginatus 14.24 6 0.62
Sphyraena guachanche 12.26 26 0.53
Arius parkii 12.00 10 0.52
Dasyatis sp. 11.60 12 0.51
Penaeus notialis 11.00 1326 0.48
Dasyatis marmorata 10.44 2 0.45
Ephippicn guttifer 9.24 6 0.40
Trichiurus lepturus 5.12 18 0.40
Panulirus regius 8.40 16 0.37
Rhizopricnodon acutus 7.96 14 0.35
a sp. 5.36 4 0.23
Sardinelln maderensis 3.76 52 0.16
Leptocharias smithii 3.44 6 0.15
Raja miraletus 1.56 2 0.07
MyTichthys perdalis 1.40 4 0.06
Panulirus regius 1.00 26 0.04
Total 2306.90 100.42
DR. FRIDTJOF NANSEN PROJECT:Ad PROJECT STATION:1914
DATE:17/ 3/99 GEAR TYPE: BT No: B POSITION:Lat S 752
start stop duration Long E 1300
TIME :18:04:36 18:13:33 $ (min) Purpose code: 3
LOG :9482.69 9481.11 0.22 Area code 2
FDEPTH: 54 52 GearCond.code: 9
HDEPTH: 54 52 Validity code: 1
Towing dir: 135¢ Wire cuc: 200 m Speed: 30 kn=10
Sorted: 84 Kg Total catch: 84.38 CATCH/HOUR : 562.53
SPECIES CATCH/HOUR % OF TOT. C  SAMP
weight numbers
Sardinella maderensis 100.53 900 17.87 4516
Pomadasys incisus 89.53 813 15.92
Pagellus bellottii 77.87 693 13.84 4517
Raja miraletus 47.60 247 8.46
Pseudotelithus typus 46.40 33 8.25%
Pomadasys jubelini 41.07 B0 7.30 4515
Dentex barnardi 33.22 167 5.93 4518
Pegusa lascaris 24.47 127 4.35
Cynoglossus canariensis 17.93 233 3.19
Torpedo torpedo 15.87 267 2.82
Citharus linguatula 11.60 447 2.06
Sphyraena guachancho 11.60 2 2.06
Grammoplites gruveli 11.47 353 2.04
Uzbripa canariensis 8.93 127 1.59
MURAENESOCIDAE 5.27 287 0.94
Selene dorsalis 4.40 a7 0.78
Pagrus caerulecatictus 4.40 20 0.78
Panulirus regius 3.20 7 0.57
Pseudupeneus prayensis 1.73 87 0.31
Sepia crbignyana 1.73 7 0.31
CRAES 0.93 7 0.17
Total 555.86 99.54
DR. FRIDTJOF NANSEN PROJECT:A4 PROJECT STATICN:1915

DATE:18/ 3/99 GEAR TYPE: BT No: B8 POSITION:Lat
start stop duration Long
:05:36:27 06:06:34 30 (min) Purpose code: 3
528.56 9529.96 1.38 Area code o &
604 598 GearCond.code:
604 598 Validity code:
Towing dir: 1550 Wire cut:1650 m Speed: 30 kn=10
Sorted: 42 Kg Total catch: 215.88 CATCH/HOUR :

SPECIES CATCH/ROUR % OF TOT. C

weight  numbers
Nematocarcinus africanus 307.68 84288 71.26
Triplophos sp. 32.80 4288 7.60
Centrophorus granulesus 22.56 & 5.23
Lamprogramms exutus 13.44 48 3.11
GALATHEIDAE * 8.64 1712 2.00
Hoplostethus cadenati 7.04 80 1.63
Aristeus varidens 6.24 320 1.45
Plesicpenaeus edwardsianus 5.76 432 1.33
Merluccius polli 5.28 16 1.22
Centrophorus uyato 5.00 2 1.16
Geryon maritae 5.00 8 1.16
Yarrella blackfordi 3.20 80 0.74
Stomias affinis 3.04 64 0.70
Xenodermichthys copei 1.60 304 0.37
Ebinania costaecanarie 1.44 18 0.33
Centroscymnus sSp- 1.40 4 0.32
Ectreposebastes imus 0.64 16 0.15
Etmopterus spinax 0.48 16 0.11
Aricmma bondi 0.32 16 0.07
Lophius vaillanti 0.16 16 0.04
Total 431.72 99.98

5 752
E 1234

431.7¢6
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DR. FRIDTJOF NANSEN
DATE:18/ 3/99

start stop duration

TIME :07:46:57 08:17:10 30 (min)
LoG :9536.85 9538.23 1.37
FDEFTH: 147 152

BDEPTH: 147 152

Towing dir: 150¢ Wire out:

PROJECT:Ad
GERR TYPE: BT No: 8 POSITION:Lat 5 753

PROJECT STATION:1916

Leng E 1240
Purpose code: 3
Area code =g
GearCond.code:
Validity code:
480 m Speed: 30 kn*10

Sorted: 45 Kg Total catch: 44.84 CATCH/HOUR : 89.68
SPECIES CATCH/HOUR % COF TOT. C SAMP
weight numbers

Dentex angolensis 18.56 100 20.70 4520
Zenopsis conchifer 16.30 24 18.18
Trichiurus lepturus 10.06 ] 11.22
Todarcpsis eblanae 8.26 320 9.21
Saurida brasiliensis 4.48 1202 5.00
Citbarus linguatula 4.04 100 4.50

Dentex congoensis 3.78 62 4.21 4521
Illex ceindaetii 3.16 152 3.52
Sepia orbignyana 3.02 1z 3.37
Raja miraletus 2.50 4 2.79
Pterothrissus belloci 2.44 18 2.72
Zeus faber 2.24 12 2.50

Spicara alta 1.86 4 2.07 4519
Dentex macrophthalmus 1.52 a 1.69
Brotula barbata 1.44 2 1.61
Scorpaena sp. 1.28 2 1.43
POLYCHAELIDAE 0.58 160 1.0%
Yarrella blackfordi 0.68 22 0.76
Aulcpus filamentosus 0.64 L] 0.71
Chelidonichthys gabonensis 0.54 6 0.50
Gonostoma sp. 0.46 16 0.51
Triplophos sp. 0.30 30 0.33
Uranoscopus polli 0.28 6 0.31
Stomias affinis 0.22 8 0.25
Nemichthys scolopaceus 0.18 4 0.20
Sepia elegans 0.16 10 0.18
Aricmma bondi 0.12 2 0.13
Bembrops heterurus 0.12 2 0.13
Serranus sp. Q.06 2 0.07
Total 89.68 99.99

DR. FRIDTJOF NANSEN PROJECT : Ad PROJECT STATICN:1917

DATE:18/ 3/99

atart  at duration

GEAR TYPE: BT Nc: 8 POSITION:Lat S 749

Leng E 1246

TIME :09:47:51 10:14:06 26 (min) Purpese code: 3
LOG :9549.27 9550.63 1.34 Area cede HE
FDEPTH: 106 111 GearCond.code:
BDEPTH: 106 i1 Validity code:
Towing dir: 215¢ Wire out: 350 m Speed: 30 kn*10
Sorted: 62 Kg Total catch: 61.87 CATCH/HOUR : 142.78
SPECIES CATCH/HOUR % OF TOT. C  SAMP
weight auxmbers
Dentex angolensis 30.92 182 21.66 4524
Saurida brasiliensis 25.92 5892 18.15
Trichiurus lepturus 19.02 42 13.32
Dentex barnardi 16.48 51 11.54 4522
Dentex congoensis 7.80 115 5.46 4523
Dentex gikbosus 6.14 12 4.30
Chelidonichthys gabenensis 6.12 58 4.29
Fistularia petimba 5.31 12 3.72
Raja miraletus 5.28 7 3.70
Zenopsis conchifer 5.17 7 3.62
Pagellus bellottii 5.17 7 3.62
Sepia sp. 2.95 5 2.07
Brotula barbata 2.54 - 18 1.78
Branchiostegus semifasciatus 1.11 2 0.78
Zeus faber 0.93 5 0.69
Octepus vulgaris 0.83 2 0.58
Uranoscopus polli 0.81 2 0.57
Chaetodon hoefleri 0.76 7 a.53
Sepia orbignyana 0.69 El 0.48
Serranus cabrilla 0.44 2 0.31
Sphoeroidas pachgaster 0.35 ] 0.25
Todarcpsis eblanae 0.21 5 0.15
Citharus linguatula ¢.21 g 0.15
Spicara alta 0.14 14 0.10
Nemichthys scolopaceus 0.12 2 0.08
Serranus sp. 0.12 2 0.08
Total 145.60 101.98
DR. FRIDTJOF NANSEN PROJECT: A4 PROJECT STATION:1918

DATE:18/ 3/95

start stop duration

TIME :11:07:18 11:37:06 30 (min)
LOG  :9555.87 9557.34 1.45
FDEPTH: 97 97

BDEPTH: 97 97

Towing dir: 340c Wire ouc:

Sorted: 100 Kg Total catch:

SPECIES

Brachydeuterus auritus
Trichiurus lepturus
Dentex congoensis
Chelidonichthys gabonensis
Dentex angolensis
Citharus linguatula
Alloteuthis africana
Pagellus bellotrii
Sepia officinalis hierredda
Zeus faber

Brotula barbata

Raja miraletus
OMMASTREPHIDAE
Urancscopus albesca
Saurida brasiliensis
Sardinella maderensis
Fistularia petizba
Boops boops

Dentex gibbosus
Terpedo torpede
Arneglosaus imperialis
Trachurus trecae

Total

GEAR TYFE: BT No: 8

POSITICN:Lat 5§ 748
Leng E 1248
Purpose code: 3
Area code ek
GearCond. code:
Validity code:
330 m Speed: 30 kn*10

427.64 CATCH/HOUR : 855.28

CATCH/HCUR % OF TOT. C SAMP
weight numbers
675.20 6000 79.41 4528
38.36 78 4.49
23.68 416 2.77 4527
21.28 296 2.49
20.32 240 2.38 4525
19.36 928 2.26
12.56 4672 1.52
11.84 96 1.38 4526
6.04 14 0.71
5.12 40 Q.60
3.2 6 0.36
2.04 4 0.24
1.92 32 0.22
1.92 8 Q.22
1.76 256 06.21
1.60 8 0.15
1.16 4 0.14
1.12 B8 0.13
0,92 2 0.11
0.76 2 0.09
0.48 24 0.06
0.32 8 0.04
855.28 100.02



DR. FRIDTJOF NANSEN PROJECT: A4 PROJECT STATION:1919

DATE:18/ 3,49 GEAR TYPE: BT No: § POSITION:Lat s 747
atart stop duration Long E 1252
TIME :12:39:22 13:09:02 30 (min) Purpose code: 3
LOG  :9564.01 9565, 53 1.50 Area code |
FDEPTH: 77 GearCond.cede:
BDEPTH: 7 83 Validity code:
Towing dir: 280p Wire out: 280 m Speed: 30 kn=10
Secrted: 36 Kg Total catch: 114.64 CATCH/HOUR : 225.28
SPECIES CATCH/HOUR % OF TOT. C  SAMP
weight numbers
Trachurus trecae 55.60 1096 24.25 45311
Trichiurus lepturus 27.44 50 11.97
Brachydeuterus auritus 25.60 486 11.17 4533
Saurida brasiliensis 25.40 4150 11.08
Pagellus bellottii 20.80 200 9.07 4532
Dentex congoensis 14.70 2310 6.41 4530
Alloteuthis africana 13.40 668 5.84
Fistularia petimba 8.52 18 3.72
Chelidonichthys gabonensis 7.50 100 3.27
Dentex angolensis 6.60 146 2.88 4529
Sepia officinalis hierredda 5.12 12 2.23
Citharus linguatula 4.96 126 2.16
Raja miraletug 2.40 4 1.08
Sphyraena guachancho 2.12 6 0.92
Torpede torpedo 1.72 2 0.75
Epinephelus aeneus 1.24 2 0.54
Pseudupeneus prayensis 1.10 26 0.48
Cctopus vulgaris 1.04 2 0.45
Grammoplites gruveli 1.00 & .44
Trigla lyra 0.90 6 0.39
Brotula barbata 0.76 2 0.32
Uranoscopus polli 0.50 10 0.22
Sardinella aurita 0.28 36 0.12
Chaetodon hoefleri 0.28 2 0.12
Serranus accraensis 0.20 6 0.09
Boops boops 0.10 6 0.04
Total 229.28 99.99
DR. FRIDTJOF MANSEN PROJECT:A4 PROJECT STATION:1920
DATE:18/ 3/99 GEAR TYPE: BT No: 8 POSITION:Lat S 743
start step duraticn Long E 1257
TIME :14:32:56 15:02:54 30 (min) Purpose code: 3
LoG 576.65 9578.11 1.43 Arsa code 1
FDEPTH 43 44 GearCond.code:
BDEPTH: 43 44 Validity code:
Towing dir: 160e Wire out: 180 m Speed: 30 kn=10
Sorted: 118 Kg Total catch: 450.95 CATCH/HOUR: 901.50
SPECIES CATCH/EOUR % OF TOT. C SAMP
weight  pumbers
Preroscion peli 243.1¢ 1620 26.85
Brachydeuterus auritus 224.02 20650 24.84 4534
Sphyraena guachancho 171.70 1656 19.04
Galeoides decadactylus 63,90 558 7.09
Stromateus fiacola 57.28 -1} 6.35
Paeudotclithus typus 47.88 B6 5.31 4535
Ilisha africana 24.12 496 2.67
Selene dorsalis 16.38 130 1.82
Raja miraletus 14.44 34 1.60
Pagellus bellottii 14.04 iis 1.56
Cynoglossus capensis 3.06 18 0.34
Caranx crysos 2.96 4 0.33
Pomadasys jubelini 2.92 6 0.32
Coloconger cadenati * 2.50 4 0.28
Epinephelus aeneus 1.92 4 0.21
Pagrus caeruleostictus 1.72 8 0.19
Pomadasys incisus 1.62 10 0.18
Grammoplites gruveli 1.62 28 0.18
Dentex barnardi 1.44 4 0.16
Torpedo torpedo 1.26 10 0.14
Chloroscombrus chrysurus 1.08 10 0.12
Rhizoprionocdon acutus 1.00 2, 0.11
Monolene microstoma 0.30 ie 0.10
Penaeus notialis 0.88 20 0.10
Parapristipoma humile 0.16 2 0.02
Total 901.90 100.01
DR. FRIDTJCF NANSEN PROJECT:Ad PROJECT STATION:1921
DATE:18/ 3/9% GEAR TYPE: BT No: 8 POSITION:Lat s 743
start stop duration Long E 1301
TIME :15:46:48 16:11:11 24 (min) Purpose code: 3
LOG :9582.27 9583.50 1.21 Area code 3 1
FDEPTH: 27 2. GearCond.code:
BDEPTH: 27 27 Validity cede:
Towing dir: 3300 Wire out: 120 m Speed: 30 kn*10
Sorted: 145 Kg Total catch: 641.20 CATCH/HOUR : 1603.00
SPECIES CATCH/HOUR ® CF TCT. C SAMP
weight  numbers
Brachydeuterus auritus 797.80 14860 45.77
Ilisha africana 295.20 13120 18.42
Stromateus fiatola 91.60 205 5.71
Pomadasys jubelini 70.40 208 4.39 4537
Galeoides decadactylus 62.40 580 3.89
Callinectes marginatus 59.80 120 3.73
Sphyraena guachancho 50.80 120 3.17
Leptocharias smithii 34.50 50 2.15
Pseudotolithus typus 26.23 73 1.64 4536
Pentanemus quinquarius 26.20 660 1.63
Pteroscion peli 21.80 1200 1.36
Gymnura natalensis 10.95 5 0.68
Arius parkii 10.40 18 0.65
Dasyatis margarita 9.70 8 0.61
Trichiurus lepturus 8.00 80 0.50
Cynoglossus canariensis 6.70 23 0.42
Penacus notialis 4.80 a0 0.30
Panulirus regius 4.30 ic 0.27
Raja miraletus 3.00 8 0.19
Selene dorsalis 2.80 160 0.17
Chloroscembrus chrysurus 2.00 20 0.12
Dasyatis marmorata 1.63 3 0.1¢
Citharus linguatula 1.60 20 0.10
Sardinella maderensis 0.30 20 0.02

Total 1602.591 959.99

DR. FRIDTJOF MANSEN PROJECT:Ad PROJECT STATION:1922
DATE:19/ 3/99 GEAR TYPE: BT No:12 POSITION:Lat § 741
start stop duration Long E 1230
TIME :05:28:07 05:58:12 30 (min) Purpose code: 3
LoG $9630.26 5631.82 1.53 Area code T §
FDEPTH: 481 518 GearCond.code:
BDEPTH: 481 518 Validity coda:
Towing dir: 150e Wire our:1450 m Speed: 30 kn=10
Sorced: 52 Kg Total catch: 301.47 CATCH/HOUR : £02.94
SPECIES CATCH/HOUR % OF TOT. €  SAMP
weight numbers
Nemntocarcinus africanus 445.74 97222 73.93
Centrophorus sp. 47.72 12 7.91
Gadella maraldi 20.06 894 3.33
Triplephos sp. 17.5%4 2462 2.91
Hoplecstethus cadenati 17.22 516 2.86
Sterecmastis sp. 7.02 348 1.16
Aristeus varidens 6.10 414 1.01
Hymenccephalus italicus 5.66 436 0.94
Laemonema laureysi 5.46 284 0.91
Todaropsis eblanae 5.02 22 0.83
Trichiurus lepturus 3.45 26 0.57
Malacocephalus laevis 3.28 66 0.5¢
Yarrella blackfordi 3.28 88 0.54
Lanprogrammis exutus 3.28 22 0.54
Xencdermichthys copei 2.84 240 0.47
Merluccius polli 2.72 6 0.45
Illex coindetii 2.62 44 0.43
Bassanago albescens 1.30 22 0,22
Stomias affinis 1.30 22 0.22
Halosaurus ovenii 0.88 22 0.15
NETTASTOMATIDAE 0.42 22 0.07
Total 602.92 99.99
DR. FRIDTJOF NANSEN PRGJECT: A4 PROJECT STATION:1923
DATE:19/ 3/9%9 GEAR TYPE: BT No:12 POSITION:Lat S 741
start stop duration long E 1231
:07:39:47 08:10:41 31 (min) Purpose code: 3
638.19 9639.85 1.63 Area code : 1
48 348 GearCond.code:
348 348 Validity code:

Tonnnq dir: 1500 Wire ocut:105¢0 m Speed: 30 kn*10

Sorted: 94 Kg Total catch: 294.04 CATCH/HOUR : 569.11
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight  numbers
Nematocarcinus africanus 155.54 32400 27.40
Merluccius pelli 133.82 720 23.51 4538
Trichiurus lepturus 72.04 103 12.66
Laemonema laureysi 58.47 238 10.27
Setarches guentheri 37.65 2688 6.62
Prerothrissus belloci 22.08 143 3.88
Illex coindectii 17.46 294 3.07
Synagrops microlepis 10.76 538 1.8%
CGadella maraldi 10.76 269 1.8%
Benthodesmus tenuis 10.76 401 1.89
Dibranchus atlanticus 6.72 538 1.18
Chaunax pictus 6.72 267 1.18
Hymenccephalus italicus 6.64 1345 1.17
Epigonus telesccpus 4.72 88 0.83
Myctophum sp. 4.03 941 0.71
Parapenaeus longirostris 4.03 134 0.71
Coelorinchus coelorhircus 2.05 45 0.36
Malacocephalus occidentalis 1.88 17 0.33
Zenopsis conchifer 1.63 6 0.2%
Bembrops greyi 0.89 17 0.16
Total 5659.05 100.00
DR. FRIDTJOF NANSEN PROJECT : Ad PROJECT STATICN:1924
DATE:19/ 3/99 GEAR TYPE: BT No:l2 POSITION:Lat § 740
start stop duraticn Leng E 1233
TIME :09:35:02 10:05:09 30 (min) Purpose code: 3
LoG :9646.84 9648.56 1.69 Area code s 1
FDEPTH: 183 191 GearCond.code:
BLEPTH: 183 191 Validity code:
Towing dir: 150¢ Wire out: 580 m Speed: 30 kn=10
Sorted: 127 Kg Total catch: 569.12 CATCH/HOUR : 1138.24
SPECIES CATCHE/HOUR % OF TOT. C SAMP
weight numbers
Synagrops microlepis 973.54 54830 B85.57
Trichiurus lepturus 35.56 72 112
Zenopais conchifer 31.04 52 2.73
Pentheroscion mbizi 22.02 154 1.93
Dentex angolensis 21.96 34 1.93 4539
Zeus faber 20.24 54 1.78
Laptocharias smithii 6.20 2 0.5¢
Dentex macrophthalmus 5.90 72 0.52 4540
Illex coindetii 5.82 98 0.51
Miracorvina angolensis 4.42 6 0.39
Prercthrissus belloci 4.38 48 0.38
Spicara alta 3.06 22 0.27
Parapenasus longirestris 1.62 568 0.14
Bassanago albescens 1.14 16 0.10
Brotula barbata 1.12 2 0.10
Total 1138.42 100.01



DR. FRIDTJOF NANSEN PROJECT:Ad

PROJECT STATICN:1925

DATE:19/ 3/589 GEAR TYPE: ET No:12 POSITION:Lat S 738
start stop durationm Long E 1239
TIME :11:12:57 11:26:35 14 (min) Purpose code: 3
LoG :19656.39 9657.02 0.61 Area code 21
FDEPTH: 106 10s GearCond.code: §
EDEPTH: 106 105 Validity code: 1
Towing dir: 330¢ Wire out: 350 m Speed: 30 kn=10
Sorted: 491 Kg Total catch: 551.70 CATCH/HOUR : 2364.42
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight numbers
Umbrina canariensis 1221.94 2827 51.68 4543
Argyrescmus hololepidotus 327.34 90 13.84 4546
Boops beops 225.26 15566 9.53
Argyrosamus hololepidotus 181.54 6240 7.68
Epinephelus guaza ? 97.46 4 4.12
Dentex barmardi 73.11 157 3.09 4544
Dentex gibbosus 57.86 21 2.45 4545
Leptocharias smithii 45.34 13 1.92
Pagrus caeruleostictus 29.91 26 1.26
Atractoscion aequidens 26.40 21 1.12 4547
Plectorhinchus mediterraneus 14.14 4 0.60
Pagrus auriga 10.63 4 0.45
Pagellus bellottii 9.69 26 0.41 4541
Dentex angolensis 8.57 21 0.36 4542
Sepia officinalis hierredda 7.54 4 0.32
Zenopsis conchifer 6.86 9 0.29
Anthiasz anthias 4.80 21 0.20
Torpedo torpedo 3.60 4 0.15
Octopus vulgaris 3.26 4 0.24
Zeus faber 3.17 9 0.13
Raja miraletus 2.91 4 0.12
Fistularia petimba 1.80 4 0.08
Trigla lyra 1.29 4 0.05
Total 2364.42 99.99
DR. FRIDTJOF NANSEN PROJECT :A4 PROJECT STATION:1926
DATE:19/ 3/99 GEAR TYPE: BT No: 8 POSITION:Lat 5 736
start step duration Long E 1242
TIME :12:41:28 13:11:04 30 (min) Purpose code: 3
LOG  :9665.54 9666.85 1,29 Area code B
FDEPTH: 93 93 GearCond.code:
BDEPTH: 91 93 Validity code:
Towing dir: 160e Wire out: 320 m Speed: 30 kn*10
Sorted: 48 Kg Total catch: 97.26 CATCH/HOUR: 194.52
SPECIES CATCH/HOUR % OF TOT. €  SAMP
weight mumbers
Chelidenichthys gabonensis 42.84 870 22.02
Dentex congoensis 35.12 1476 20.11
Dentex angolensis 38.04 452 19.56 4548
Trichiurus lepturus 35.04 72 18.01
Brachydeuterus auritus 19.32 144 9.93 4549
Pagellus bellottii 3.96 54 2.04
Sepia officinalis hierredda 3.48 10 1.79
Citharus linguatula 2.64 84 1.38
Fistularia petimba 1.52 4 0.78
Epinephelus aeneus 1.28 2 0.66
Raja miraletus 1.16 &3 0.60
Trachurus trecae 1.08 36 0.56
Spicara alta 0.56 120 0.49
Torpedo torpedo 0.96 2 0.49
2eus faber 0.84 6 0.43
Brotula barbata 0.76 2 0.39
Dentex barnardi 0.56 2 0.29
Chaetodon hoefleri 0.40 4 0.21
Boops boops 0.36 2¢ 0.1%
Uranoscopus polli 0.20 2 0.10
Total 194.52 100.01
DR. FRIDTJOF NANSEN PROJECT:A4 PROJECT STATION:1927
DATE:19/ 3/99 GEAR TYPE: BT No: 8 POSITION:Lat s 727
start step duration Long E 1244
TIME :15:00:41 16:40:42 22 (min) Purpose code: 3
LOG :9699.33 9700.45 1.08 Area code G
FDEPTH: 66 66 GearCond.code:
BDEPTH: 66 66 Validity code:
Towing dir: 150e Wire out: 240 m Speed: 30 kn=*10
Sorred: 76 Kg Total catch: 421.22 CATCH/HOUR : 1148.78
SPECIES CATCH/HOUR % OF TOT. C  SAMP
weight numbers
Brachydeuterus auritus 527.92 7126 45.95
Pagellus bellottii 418.01 8165 36.39 4583
Trachurus trecae 67.01 1650 5.83 4550
Pomadasys incisus 28.72 177 2.50
Trichiurus lepturus 27.98 71 2.44
Dentex congoensis 20.05 412 1.75 4552
Decapterus punctatus 13.47 as1 1.27 4551
Grammoplites gruveli 8.05 177 0.70
Saurida brasiliensis 5.51 1383 0.48
Pseudupeneus prayensis 4.80 106 0.42
Sardinella aurita 3.19 156 0.28
Uranoscopus polli 3.03 15 0.26
Baops boops 2.67 I 0.23
Octopus vulgaris 2.35 5 0.20
Citharus linguatula 2.13 213 0.19
Chaetodon hoefleri 2.13 19 0.19
Torpedo torpedo 1.91 5 0.17
Raja miraletus 1.75 3 Q.15
Dentex angolensis 1.25 19 0.11
Fistularia petimba 0.82 3 0.07
Total 1142.75 95.48

DR. FRIDTJOF NANSEN

DATE:19/ 3/99
start stop duration

TIME :19:00:35 19:30:17 30 (min}

PROJECT: Ad
GEAR TYPE: BT No: 8 POSITION:Lat S 736

PROJECT STATION:1928

Long E 1230
Purpose code: 3

LoG 718.08 9719.69 1.60 Area code 1
FDEPTH: 242 251 GearCond.code:
EDEPTH: 242 251 Validity code:
Towing dir: 160¢ Wire out: 750 m Speed: 30 kn*10
Sorted: 13 Kg Total catch: 52.05 CATCH/HOUR : 104.18
SPECIES CATCH/HCUR % OF TCT. € SAMP
weight nuzbers
Synagrops sp. 30.86 1316 25.62
Merluccius polli 24.52 234 23.54 4554
Parapenaeus longirostris 16.44 2302 15.78
Gadella maraldi 8.10 254 7.78
Mystriophis restellatus 4.58 18 4.40
MYCTOPHIDAE 4.56 2632 4.38
Larprogramms Sp. 4.04 202 3.88
Trichiurus lepturus 2.56 204 2.46
OPHICHTHIDAE 2.54 152 2.44
Raja miraletus 1.62 4 1.56
Lophius vaillanti 1.52 50 1.46
CCNGRIDAE 1.52 50 1.46
Aulopus cadenati 0.50 50 0.48
Peristedion cataphractum 0.50 152 0.48
Illex coindetii 0.16 2 0.15
Solenccera africana 0.16 22 0.1%
Total 104.18 100.02
. FRIDTJOF NANSEN PROJECT:Ad PROJECT STATICN:1929

DR
DATE:19/ 3/99

start stop duration

GEAR TYPE: BT No: 8 POSITION:Lat S 737

Leng E 1230

TIME :20:30:04 21:00:13 30 (min) Purpose code: 3
G £9722.29 9723.79 1.48 Area code Hol
FDEPTH: 308 357 GearCond.code:
BDEPTH: 308 357 Validity code:
Towing dir: 340c Wire cut: 950 m Speed: 30 kn<*10
Sorted: 38 Kg Total catch: 302.80 CATCH/HOUR : 605,60
SPECIES CATCH/HOUR % OF TOT. C  SAMP
weight numbers
Merluccius polli 288.20 1672 47.59% 4555
Chlorcphthalmus agassizi 114.40 2156 18.89
GALATHEIDAE * 62.04 11836 10.24
Synagrops microlepis 30.36 1914 5.01
Gadella maraldi 23.598 484 3.96
Pterothrissus belloci 16.72 110 2.76
Bathynectes piperitus 15.84 220 2.62
Coelorinchus coelorhincus 15.84 484 2.62
Centrophorus uyato 14.12 4 2.33
Lophius vaillanti 10.06 50 1.66
Rhinochimaera atlantica 6.06 2 1.00
Nematocarcinus africanus 2.20 462 0.38
MYCTOPHIDAE 2.20 2486 0.36
Illex coindetii 1.76 22 0.29
Trichiurus lepturus 1.76 2 0.29
CRABS 1.54 22 0.25
Hymenocephalus italicus i.10 682 0.18
CONGRIDAE 1.10 22 0.18
Total 609.28 100.59
DR. FRIDTJOF NANSEN FROJECT:Ad PROJECT STATION:1930

DATE:20/ 3/99
starc stop duratien
TIME :05:08:26 05:38:36 30 (min)

Log 29749.23 9750.90 1.64
FDEPTH: 118 119
BDEPTH: 118 11%

Towing dir: 150 Wire out:

Scrted: 64 Kg Total catch:

SPECIES

Trichiurus lepturus
Dentex angolensis
Dentex congoensis
Chelidonichthys gabonensis
Illex coindetii
Trichiurus lepturus
Spicara alta

Sepia orbignyana
Squatina oculata
Umbrina canariensis
Uranoscopus polli
Dentex canariensis
Raja miraletus
Brotula barbaca
Sepia elegans

Boops bocps
Citharus linguatula

Total

GEAR TYPE: BT No: 8 POSITION:Lat S 728

Long E 1230
Purpose code: 3
Area code i 1
GearCond.code:
Validity code:
380 m Speed: 30 kn"10

614.75 CATCH/HOUR : 1229.50
CATCH/HOUR % OF TOT. C SAMP
weight  numbers

950.46 1786 77.30

105.84 756 8.61 4557

52.50 1050 4.27 4556
43.48 462 3.54
18.90 64 1.54
16.40 400 1.33
7.36 252 0.60
€.30 22 0.51
5.02 2 0.41
4.84 22 0.39
4.62 22 0.38
4.42 42 0.36
3.98 8 0.32
2.08 2 0.17
1.40 2 0.11
1.06 64 0.0%
0.84 64 0.07
1228.50 100.00



DR. FRIDTJOF NANSEN
DATE:20/ 3/99

atart stop duration

PROJECT:Ad
GEAR TYPE: BT No: 8 POSITION:Lat S 728

PROJECT STATION:1931

Long E 1234

TIME :06:39:04 07:0%9:16 30 (min) Purpose code: 3

LOG :9756.47 9758.10 1.63 Area code =1

FDEPTH: 104 105 GearCond.code:

EBDEPTH: 104 105 Validicy code:

Towing dir: 150¢ Wire out: 330 m Speed: 30 kn=10
Sorted: 87 Kg Total catch: 299.61 CATCE/HOUR: 599.22
SPECIES CATCHE/HOUR % OF TOT. © SAMP
weight mmbers

Trichiurus leprurus 286.68 378 47.84
Brachydeuterus auritus 170.28 1362 28.42 4559
Dentex congoensis 34.26 828 5.72 4561
Dentex angolensis 33.00 348 5.51 4558
Pagellus bellotcii 12.96 156 2.16 4560
Spicara alta 8.80 430 1.47
Trigla lyra 6.52 82 1.09
Saurida bragsiliensis 6.44 1576 1.07
Fistularia petimba 6.28 12 1.05
Illex coindetii 5.70 252 0.95
Squatina oculata 5.00 2 0.83
Trachurus trecae 4.88 148 0.81
Citharus linguatula 4.52 170 0.75
Sepia officinalis hierredda 3.26 4 0.54
Uranoscopus polli 2.66 14 0.44
Raja miraletus 1.72 4 0.25
Zeus faber 1.70 1 0.28
Chelidonichthys gabonensis 1.34 ] 0.22
Brotula barbata i.00 2 0.17
Sphoercides pachgaster 0.88 8 0.15
Boopa boops 0.66 44 0.11
Sepia crbignyana 0.38 22 0.06
Lophicdes kempi 0.30 8 0.05
Total 599.22 99.98

DR. FRIDTJOF NANSEN PROJECT:Ad PROJECT STATION:1932

DATE:20/ 3/9%

GEAR TYPE: BT No: B POSITION:Lat 5 726

start stop duration Long E 1241
TIME :08:25:42 08:55:19 30 (min) Purpose code: 3
LG :9766.88 9768.46 1.56 Area code i1
FDEPTH 72 73 GearCond.code:
BDEPTH: 72 73 Validity code:
Towing dir: 1500 Wire out: 240 m Speed: 30 kn*10
Sorted: 125 Kg Total catch: 1032.46 CATCH/HGUR.: 2064.92
SPECIES CATCH/HOUR % OF TOT. € SAMP
weight rmmbers
Brachydeuterus auritus 1774.80 26060 85.95
Trachurus trecae 106.86 2534 5.18 4562
Pagellus bellottii 57.30 782 2.717 4563
Dentex congoensis 42.00 1310 2.03 4564
Sepia officinalis hierredda 26.08 68 1.26
Sardinella aurita 11.22 68 0.54
Sepia orbignyana 5.44 pt:] 0.26
Torpede torpedc 4.94 18 0.24
Octopus vulgaris 4.94 18 0.24
Sphyraena guachancho 4.42 18 0.21
Saurida brasiliensis 4.08 1258 0.20
Sericla carpenteri 3.76 0.18
Illex coindetii 3.24 68 0.16
Fistularia patimba 2.16 6 0.10
Chelidonichthys gabonensis 1.88 52 0.09
Decapterus punctatus 1.54 52 0.07
Citharus linguatula 1.24 120 0.06
Epinephelus aeneus 1.24 2 0.06
Raja miraletus 1.20 18 0.06
Dentex angclensis 1.02 34 0.05
Decapterus rhonchus 0.86 1B 0.04
Pseudupeneus prayensis 0.86 34 0.04
Alloteuthis africana 0.68 352 0.03
Arnoglossus imperialis 0.52 68 0.03
Grammoplites gruveli 0.18 18 0.01
Total 2062.46 99.86
DR. FRIDTJOF NANSEN PROJECT:Ad PROJECT STATION:1933

DATE:20/ 3/%9
start stop duraticno
TIME :09:57:17 10:02:03 5 (min}
LOoG :9775.18 9775.42 0.23
FDEPTH: 49 49
EDEPTH: 43 49
Towing dir: 150e Wire out:

Sorted: 69 Kg Total catch:

SPECIES

Pcmadasys jubelini
Sphyraena guachancho
Pagrus caeruleostictus
Decapterus rhonchus
Trichiurus lepturus
Trachinus radiatus
Raja miraletus
Decapterus punctatus
Trachurus trecae
Cynoglossus browni
Citharichthys stampElii
Sardinella aurita
Citharus linguatula

Total

GEAR TYPE: BT No: 8 POSITION:Lat S 724

Long E 1245

Purpose code:

Area code :

GearCond.code:
Validity code: 1

180 m Speed: 30 kn=10

oW

68.61 CATCH/HOUR: 823.32

CATCH/HOUR % OF TOT. C SAMP
weight numbers
546.12 548 66.33 4565
237.60 432 28.86

6.60 12 0.80

6.00 36 0.73

5.88 12 0.71

4.80 12 0.58

4.56 12 0.55

3.84 276 0.47

2.64 72 0.32

2.28 12 0.28

1.20 12 0.15

1.08 24 0.13

0.60 24 0.07
823.20 99.98

DR. FRIDTJOF NANSEN
DATE:20/ 3/99
starc stop duration
TIME :11:04:26 11:05:55 1 (min)
LOG 19782.47 S5782.50 0.01
FDEPTH: 23 22
BDEPTH: 23 22
Towing dir: 340¢ Wire out:
Sorted:

12 Xg Total catch:

SPECIES

Sphyraena guachancho
Acanthurus monroviae
Arius parkii
Scyllarides herklotsii
Pemadasys jubelini
Leptocharias smithii
Chaetcdipterus lippei
Pagrus caerulecstictus
Pomadasys incisua
Bodianus specicsus
Parakuhlia macrophthalmus
Chloroscombrus chrysurus
Ilisha africana
Brachydeuterus auritus
Cephalopholis sp.
Decapterus punctatus
Trichiurus lepturus
Sardinella maderensis

Total

DR. FRIDTJCF NANSEN
DATE:21/ 3/99%

PROJECT:Ad
GEAR TYPE: BT No: 8 POSITION:Lat 5 722

Purpose code:
Area cede S
GearCond.code:
Validity cede:

PROJECT STATION:1934

120 m Speed: 30

11.51

CATCH/!
weight

407.40
44.40
36.00
34.20
33.60
29.40
28.20
22.80
13.20
2.00
9.00
7.80
6.60
3.60
3.00
1.20
0.60
0.60

T 6%0.60

PROJECT:Ad
GEAR TYPE: BT No:

Leng E 1250

a@Ew

J=n*10
CATCH/HOUR : 6%0.60
HOUR % OF TOT. C  SAMP
numbers
720 58.9%
60 6.43
60 5.21
60 4.55
60 4.87
&0 4.26
120 4.08
60 3.30
120 1.91
60 1.30
600 1.30
60 1.13
1260 0.96
1320 0.52
60 0.43
is80 0.17
60 0.09
60 0.09

99.39

PROJECT STATION:1335
B POSITION:Lat S 700

starc BTop duratien Leng E 1229
TIME :05:35:31 06:06:15 31 (min) Purpose code: 3
1OG :9818.93 9820.89 1.66 Area code £ 2
FDEPTH: 22 GearCond.code:
BDEPTH: 20 22 Validity code:
Towing dir: 160e Wire out: 120 m Speed: 30 kn*10
Sorted: 148 Kg Total catch: 147.96 CATCH/HOUR : 286.37
SPECIES CATCH/HOUR % OF TOT. €  SAMP
waight numbers
Mcbula rochebrunei 107.57 4 37.56
Hemiecaranx bicoler 45.64 246 15.94
Arius parkii 25.86 27 9.03
aena guachancho 16.65 as 5.81
Galeoides decadactylus 15.52 101 5.42
Pagrus caeruleostictus 10.66 23 3.72
Chloroscombrus chrysurus 9.95 54 3.47
Scemberomorus tritor 9.64 15 3.37
Elops lacerta 8.77 15 3.06
Selene dorsalis 7.39 43 2.58
Brachydeuterus auritus &.46 99 2.26
Alectis alexandrinus 5.32 4 1.86
Albula wvulpes 3.83 14 1.24
Chaetodipterus lippei 2.50 6 0.87
Rhizoprionodon acutus 1.74 2 0.61
Leptocharias smithii 1.55 o 0.56
Sardinella maderensis 1.49 10 0.52
Pseudotolithus typus 1.28 2 0.45
Ilisha africana 0.89 17 0.31
Trichiurus lepturus .83 2 0.29
cphichthus ophis 0.62 2 0.22
Epinephelus aeneus 0.62 2 0.22
Lagocephalus laevigatus 0.48 2 0.17
PLEURCNECTIDAE 0.35 2 0.12
Dicologoglossa hexophthalma 0.21 2 .07
Dicologoglossa cuneata 0.19 2 0.07
Penaeus kerathurus 0.10 2 0.02
Trachinccephalus myops 0.06 6 0.02
Total 286.21 99.95%
DR. FRIDTJOF NANSEN PROJECT: A4 PROJECT STATICN:1936

DATE:21/ 3/99

start stop duration

TIME :07:52:55 08:19:50 27 (min)
LoG :9836.25 9837.57 1.25
FDEPTH: 44 45

BDEPTH: 44 45

Towing dir: 335¢ Wire out:

Serted: 10 Kg Total catch:

SPECIES

Arius parkii

Pagrus cacruleostictus
Sphyraena guachancho
Caranx crysocs

Syacium micrurum
Trachinus radiatus
Pagellus bellottii
SOLEIDRE
Chelidonichthys gabonensis
Sepia orbignyana
Fistularia petimba

Total

GEAR TYPE: ET No:

8 POSITION:Lat S 708

Purpose code:
Area code ook
GearCornd.code:
Validity code:
170 m Speed: 30 kn-10

Leng E 1234
3

9.52 CATCH/HOUR : 21.16
CATCH/HOUR ® OF TOT. C SAMP
weight numbers
5.09 7 24.05
4.22 E) 19.94
3.44 4 16.26
2.09 2 9.88
1.44 7 6.81
1.33 4 6.29
1.18 7 5.58
0.598 4 4.63
0.84 4 3.97
0.27 2 1.28
0.27 7 1.28
21.15 59.97



DR. FRIDTJOF NANSEN
DATE:21/ 3/9%

start stop duration
TIME :09:36:47 09:45:36 9 (min)
LOG :9847.17 9847.60 0.42

PROJECT:A4
GEAR TYPE: BT No: 8 POSITION:Lat S 713

PROJECT STATION:1937

Leng E 1234
Purpose code: 3
Area code : 1

FDEPTH: 54 GearCond.code: 9
BDEPTH: 54 54 Validity code: 1
Towing dir: 5S¢ Wire out: 200 m Speed: 30 kn*10
Sorted: 37 Kg Total catch: 36.656 CATCH/HOUR: 244 .40
SPECIES CATCH/HOUR % OF TOT. C  SAMP
weight mumbers

Pagrus caeruleostictus 105.12 213 43.02 4566
Rhinobatos albomaculatus 53.73 27 21.98
Epinephelus aeneus 22.93 7 9.38
Epinephelus ccstae 15.13 20 6.19
Dentex barnardi 12.27 40 5.02
Pagrus auriga 8.93 7 3.65
Raja miraletus 7.73 13 3.16
Boops boops 5.67 2087 2.32
Sphyraena guachancho 5.47 7 2.24
Chaetodon hoefleri 2.27 13 0.93
Syacium micrurum 1.53 7 0.79
Chelidonichthys capensia 1.73 7 0.71
Pseudupeneus prayensis 0.80 7 0.33
Decapterus punctatus 0.40 20 0.16
Pagellus bellottii 0.13 7 0.05
Total 244.25 99.93

DR. FRIDTJOF NANSEN PROJECT:Ad PROJECT STATION:1538

DATE:21/ 3/9%

start stop duration
TIME :11:10:50 11:25:16 14 (min)
LOG  :PB58.98 9859.65 0.66

GEAR TYPE: BT No: 8 POSITION:Lat S 71§

Long E 1227

Purpose code: 3
Area code : 1

FDEPTH: 1 93 GearcCond.code: 9
BOEPTH: 1 93 Validity code: 1
Towing dir: 145¢ Wire ocut: 300 m Speed: 10 kn*l0
Sorted: 102 Xg Total catch: 101.74 CATCH/ECUR: 436.03
SPECIES CATCH/HOUR % OF TOT. C  SAMP
weight Dumbers
Dentex barnardi 334.29 1071 76.67 4567
Pagellus bellottii 38.66 184 B.87 4568
Leptochariss smithii 13.03 ] 2.99
Pagrus pagrus B8.74 26 2.00
Rhuinobatos rhinocbatos 7.03 4 1.61
Pleccorhinchus mediterransus 5.57 9 1.28
Fistularia petimba 5.57 17 1.28
Trigla lyra 3.43 17 0.79
Epinephalus asneus 3.25 4 0.75
Dentax gibbosus 2.91 9 0.87
Pagrus casTulecstictus 2.45% 4 0.57
Sepia orbigmyana 2.23 13 0.51
Scorpasna pormani 2.14 4 0.49
Zsus fabaer 2.14 9 0.45
Chastodon hoefleri 1.80 13 0.41
Dentex congoensis 1.11 17 0.25
Citharus linguatula 0.51 17 0.12
Brachydeuterus auritus 0.43 4 0.10
ANTENNARI IDAE 0.34 4 0.08
Saurida brasiliensis 0.34 54 0.08
Total 436.02 100.01
D, FRIDTJOF NANSEN PROJECT:A4 PROJECT STATION:193%

DATE:21/ 3/9%%
start stop duration
TIME :11:40:09 13:21:23 30 (min)
LoG :9872.00 9873.31 1.29
FDEPTH: 164
BDEPTH: 164 166
Towing dir: 14le Wire cut:

Sorted: 102 Kg Total catch:

SPECIES

Synagrops microlepis
Trichiurus lepturus
Dentex angclensis
Pterothrissus belloci
CMMASTREPHIDAE

Bembrops heterurus
Pteroscion peli

Zencpsis conchifer
Chelidonichthys gabonensis
Brotula barbata
Urancacopus polli

Dentex congoensis
Citharus linguatula
Dentex macrophthalmus
Monolene microstoma

Sepia officinalis hierredda
Microchirus Erechkopi

Total

GEAR TYPE: BT No: 8 POSITION:Lat S 719

leng E 1219
Purpose code: 3
Area code = 1
GearcCond.code:
Validity code:
500 m Speed: 130 kn*l0

327.74 CATCH/HOUR: 655.48
CATCH/HOUR % CF TCT. C SAMP
weight numbers
404.44 25066 61.70
145.70 698 22.23
46.32 214 7.07 4569
14.12 110 2.15
9.18 162 1.40
6.46 86 0.99
6.12 60 0.93
5.28 18 0.81
4.94 a6 0.75
3.72 8 0.57
3.24 26 0.49
1.92 32 0.29 4570
1.02 26 0.16
0.56 12 0.15
0.86 52 0.13
0.68 18 0.10
0.52 18 0.08
655.48 100.00

DR. FRIDTJOF NANSEN
DATE:21/ 3/9%
start stop duration

TIME :14:44:03 15:14:40 31 (min)
LOG 19880.60 9882.19 1.55
FDEPTH: 204 204
BDEPTH: 204 204

Towing dir: 125¢ Wire out:

PROJECT:Ad
GEAR TYPE: BT No: 8 POSITION:Lat S 720

PROJECT STATION:1940

Long E 1216
Purpose code: 3
Area code ]
GearCond.code:
Validity code:
620 m Speed: 30 kn=10

Sorted: 112 Kg Total catch: 230.83 CATCH/HOUR : 446.77
SPECIES CATCH/HOUR % OF TOT. C  SAMP
weight numbers

Synagrops microlepis 201.81 17626 45.17
Dentex angolensis 49.39 147 11.05 4571
2Zencpsis conchifer 33.60 114 7.52
Pterothrissus belloci 32.59 257 7.29
OMMASTREFPHIDAE 30.33 447 €6.79
Trichiurus lepturus 29.69% 101 6.65
Bembrops heterurus 16.35 190 3.66
Spicara alta 11.42 74 2.56
Uranoscopus polli 9.95 56 2.23
Squatina aculeata 9.72 6 2.18
Brotula barbata 8.05 14 1.80
Chelidonichthys gabonensis 3.41 31 0.76
Scorpaena normani 3.27 19 0.73
Torpedo terpedo 2.7 4 0.61
Lophiodes kempi 1.97 4 0.44
Peristedien cataphractum 0.89 174 G.20
Monclene microstoma 0.39 a9 0.09
Bassanage albescens 0.39 6 0.0%
Squilla cadenati 0.31 14 0.07
Microchirus wittei 0.25 3 0.06
Sepia officinalis hierredda 0.14 & 0.03
Citharus linguatula 0.14 6 0.03
Total 446.77 100.01

DR. FRIDTJOF NANSEN PROJECT:Ad PROJECT STATION:1941

DATE:21/ 3/99
start stop duratien
TIME :16:31:11 17:01:14 30 (min)

GEAR TYPE: BT No: 8 POSITION:Lat S 721

Long E 1214
Purpose code: 3
g 4

LeG 889.51 9890.94 1.41 Area code

FDEPTH 270 277 GearCond.cod

BDEPTH: 270 27 Validity code:

Towing dir: 130e Wire out: 800 m Speed: 30 kn=10
Sorted: 44 Kg Total cateh: 282.97 CATCH/HOUR = 565.94
SPECIES CATCH/HOUR % OF TOT. €  SAMP
weight  numbers

Synagrops microlepis 199.84 8gso 5.
Aricmma bondi 73.44 1872 12.58
Prerothrissus belloci 73.28 576 12.85
Zenopsis conchifer 52.16 240 9.22
Bembrops heterurus 32.48 336 5.74
Parapenaeus longirostris 30.08 4144 5.32
Todarcpsis eblanae 15.52 208 2.4
CHLORCPHTHALMIDAE 14.72 1€ 2.60
Dentex angolensis 14.48 36 2.56 4572
Chlorophthalmis atlanticus 11.20 48 1.98
Illex coindetii 10.72 144 1.89
Scorpaena normani 10.56 160 1.87
Merluecius polli 8.96 112 1.58
Coeleorinchus coelorhincus 6.88 176 1.22
Antigonia capros 5.12 338 0.90
Brotula barbata 4.10 6 0.72
Dentex macrophthalmis 1.76 18 0.31
Peristedion cataphractum Q.48 16 o0.08
Raja sp. 0.16 4 0.03
Total 565.94 100.00

DR. FRIDTJOF NANSEN PROJECT:Ad PROJECT STATION:1542

DATE:21/ 3/59
start stop duration
TIME :18:05:51 18:36:08 30 {min)
LOG :9895.48 9857.03 1.53
FDEPTH: 330 328
EDEPTH: 330 328
Towing dir: 1250 Wire out:

Serted: 23 Kg Total catch:

SPECIES

Chlorophthalmis atlanticus
Merluccius polli
Laemonema laureysi
CHLOROPHTHALMIDAE
Parapenaeus longirostris
GALATHEIDAE ~
Malacocephalus occidentalis
Lophius vaillanti
CRABS

Coelerinchus coelorhincus
Scorpaena normani
Hymenocephalus italicus

Total

GEAR TYPE: BT No: B8 POSITION:Lat S 724

Long E 1214

Purpcse code:
Area code F]
GearCond.code:
Validity code:
990 m Speed: 30 kn*10

3
1

236.40 CATCH/HOUR : 472.80
CATCH/HOUR % OF TOT. C SAMP
weight numbers
271.20 5184 57.36
50.24 504 15.09 4573
62.16 792 13.15
10.08 192 2.13
7.68 744 1.62
6.72 1056 1.42
5.76 72 1.22
4.80 96 1.02
4.56 48 0.96
3.60 120 0.76
3.38 22 0.71
2.64 456 0.56
472.80 100.00



DR. FRIDTJOF NANSEN
DATE:21/ 3/99
start stop

duration

PROJECT: A4
GEAR TYPE: BT No: B POSITION:Lat S

TIME :20:08:35 20:39:31 31 (min) Purpose code: 3
t 1

Lo :9905.18 9906.80 1.81

Area code

PROJECT STATION:1943

726

Long E 1210

FDEPTH: 423 424 GearCond. codi
BDEPTH: 423 424 Validity code:
2 Towing dir: 300¢ Wire out:1200 m Speed: 31 kn*10
Sorted: 77 Kg Total catch: 177.01 CATCH/HOUR : 342.60
SPECIES CATCH/HOUR % OF TOT. C  SAMP
waight numbers
Nematocarcinus africanus 155.81 33070 45.48
Laemonema laureysi 47.63 585 13.90
Merluccius polli 45.99 182 13.42 4574
Dibranchus atlanticus 16.28 1628 4.75
Hymenocephalus italicus 13.85 1628 4.07
BIVALVES 12.60 17 3.68
SHRIMPS 11.63 931 3.39
Malacocephalus occidentalis 8,73 58 2.55
Chaunax pictus 7.90 99 2.31
Lophius vaillanti 5.19 17 1.51
Trichiurus lepturus 4.61 8 1.35
CRABES 3.46 50 1.01
Aristeus varidens 3.04 197 0.89
Todaropsis eblanae 2.81 17 0.82
Benthodesmus tenuis 2.15 116 0.63
Coelorinchus coelorhincus 0.83 8 0.24
Total 342.61 100.00
DR. FRIDTJOF NANSEN PROJECT :A4 PROJECT STATION:1944
DATE:22/ 3/99 GEAR TYPE: BT Ne: 2 POSITION:Lat S 717
start 8T duration Long E 1210
TIME :05:26:27 05:57:08 31 (min) Purpose code: 3
LoG :9954.18 9955.80 1.60 Area code 11
FDEPTH: 250 248 GearCond.code:
BDEPTH: 250 248 Validity code:
Towing dir: 130e Wire out: 800 m Speed: 30 kn*10
Sorted: 58 Kg Total catch: 192.75 CATCH/HOUR : 373.06
SPECIES CATCH/HOUR % OF TOT. C  SAMP
weight numbers
Synagrops microlepis 166.74 7868 44.70
Prerothrissus belloci 87.10 1074 23.35
Parapenasus longiroscris 50.52 7752 13.54
Miracorvina angolensis 13.45 14 3.61
Brotula barbata 12.15 15 3.26
Dentex angclensis 8.11 25 2.17
Trichiurus lepturus 7.55 27 2.02
Ariomma bondi 4.74 116 1.27
Merluccius polli 4.16 126 1.12
Chlerophthalmus atlanticus 3.48 5590 0.93
Zenopsis conchifer 2.50 21 0.67
Lestidiocps sp. 2.32 116 0.62
Illex coindetii 1.84 25 0.45
Uranoacopus polli 1.65 10 0.44
Scorpaena normani 1.55 10 0.42
Citharus linguatula 1.16 116 0.31
MYCTOPHIDAE 1.16 358 0.31
Torpedo torpedo 0.95 2 0.25
Coelorinchus eselorhincus 0.77 10 0.21
Sepia elegans 0.68 10 0.18
Dentex macrophthalmus 0.48 2 0.13
Total 373.06 100.00
DR. FRIDTJOF NANSEN PROJECT:Ad PROJECT STATION:1945
DATE:22/ 3/99 GEAR TYPE: BT No: 2 POSITION:Lat s 707
start stop duration Leng E 1218
:07:55:20 08:08:37 13 (min) Purpose coda: 3
970.73 9971.16 0.19 Area code : 1
FDEPTH 96 96 GearCond.code: 8
BDEPTH: 9% 96 Validity code: 1
Towing dir: 310ec Wire out: 300 m Speed: 30 kn*10
Sorted: 10 Kg Total catch: 10.3% CATCH/HOUR : 47.95
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight nwnbers
Leptocharias smithii 20.77 5 43.32
Sericla carpenteri 15.69 5 32.72
2encpsis conchifer 3.14 28 6.55
Trichiurus lepturus 2.77 5 5.78
Raja miraletus 2.26 5 4.71
Todaropsis eblanae 1.38 18 2.88
Boops boops 1.02 111 2.13
Dentex angolensis 0.65 ] 1.36
Alloteuthis africana 0.18 55 0.38
Erythrocles monedi 0.0% 9 0.19%9
Tetal 47.95 100.02

DR. FRIDTJOF NANSEN
DATE:22/ 3/99

start stop duration

4 PROJECT STATION:1946

PROJECT : A
GEAR TYPE: BT No: & POSITION:Lat § 709

Leng E 1213

TIME :10:03:11 10:34:03 31 (min) Purpose code: 3
LoG

:9981.11 9982.72 1.60
FDEPTH: 125 122
BDEPTH: 125 122

Towing dir: 140c Wire out:

Sorted: 119 Kg Total catch:

SPECIES

Brachydeuterus auritus
Trichiurus lepturus
Dentex angclensis
Chelidonichthys gabonensis
Dentex congcensis
Saurida brasiliensis
Brotula barbata
CMMASTREFHIDAE
Citharus linguatula
Spicara alta

Ariomma bondi
Dibranchus atlanticus
Prerothrissus belloci
Fistularia petimba
Lophius vaillanti
Squatina oculata
Scorpaena normani
Selene dorsalis

Raja miraletus
Priacanthus arenatus
Peristedien cataphractum
Boops boops

Trachurus trecae
Sepia sp.

Tatal

DR. FRIDTJOF NANSEN
DATE:22/ 3/99

starc stop duraticn

Area code i 1
GaarCond.code:
Validity code:

330 m Speed: 30 10

225.49 CATCH/HOUR: 436.43
CATCH/HOUR % OF TOT. € SAMP
weight numbers
270.56 2563 €1.99 4575
34.41 74 7.88
25.24 248 5.78 4577
20.55 fei:13 4.71
13.84 208 3.17 4576
11.25 3081 2.58
10.41 8 2.39
9.14 143 2.09
8.55 259 1.96
7.55 226 1.73
7.47 87 1.71
5.36 612 1.23
4.28 37 0.98
1.57 4 0.36
1.20 4 0.27
1.16 2 0.27
1.12 4 0.26
0.22 2 0,23
0.89 2 0.20
0.66 2 0.15
0.58 17 0.13
0.43 29 0.10
0.43 4 0.10
0.25 4 0.06
437.89 100.33
PROJECT: A4 PROJECT STATION:1947

GEAR TYPE: BT No: 8 POSITION:Lat S 710

Long E 1209

TIME :11:50:40 12:20:07 29 (min) Purpose code: 3

LoG :9991.40 9592.92 1.50

FDEPTH: 160 154
BDEPTH: 160 154
Towing dir: 130e Wire out:
Sorted: 62 Kg Total catch:
SPECIES

Trichiurus lepturus
Dentex angolensis
Pterothrissus belleci
Chelidenichthys gabonensis
Leptecharias smithii
OMMASTREPHIDAE
Bembrops heterurus
Pentheroscion mbizi
Lophius vaillanti
Octopus wvulgaris
Saurida brasiliensis
Uranescepus albesca
Brotula barbata
Monclene microstoma
Uranoscopus pelli
Dentex macrophthalmus
Citharus linguatula
Torpedo torpedoc
Parapenagus longircstris
Scorpaena normani
Brachydeuterus auritus
Dibranchus atlanticus
Umbrina canariensis
Sepia sp.

Total

DR. FRIDTJOF NANSEN
DATE:22/ 3/99

start atop duration

TIME

LoG 2.00 3.40 1.37
FDEPTH: 236 242
BDEPTH: 236 242

Towing dir: 319¢ Wire out:

Sorted: 31 Kg Total catch:

SPECIES

MYCTOPHIDAE

Spicara alta

Parapenaeus longirostris

Brotula barbata

Synagrops microlepis

Triechiurus lepturus

Bembrops heterurus

Prerothrissus belloci

Scorpaena normani

Dentex angolensis

Dentex macrophthalmus
HIDAE

Torpedo torpedo

Bassanago albescens

Monclene microstoma

Aricmmma bendi

Merluccius polli

Uranoscopus polli

Zenopsis conchifer

Peristedion cataphractum

Total

Area code e
GearCond.code:
Validity code:

500 m Speed: 30 n~10

125.76 CATCH/HOUR: 268.47
CATCH/HOUR % OF TOT. C SAMP
weight numbers
118.06 1514 43.38
38.19 157 14.23 4578
31.53 230 11.74
25.82 261 9.62
16.78 4 6.25
8.32 124 3.10
7.08 93 2.64
3.10 25 1.15
2.92 12 1.09
2.86 6 1.07
2.86 670 1.07
1.74 12 0.65
1.37 2 0.51
1.24 62 0.46
1.24 6 0.46
1.12 12 0.42
1.12 25 0.42
0.91 2 0.34
0.74 168 0.28
0.66 6 0.25
0.62 6 0.23
0.62 €8 0.23
0.58 2. 0.32
0.12 25 0.04
269 .60 100.45
PROJECT:Ad PROJECT STATION:1948

GEAR TYPE: BT No: 8 POSITION:Lat S 713

Long E 1207

:13:43:24 14:13:01 30 (min) Purpose code: 3

Area code 35
GearCond.code:
Validity code:

700 m Speed: 30 kn=10

112.62 CATCH/HOUR: 225.24
CATCH/HOUR % OF TOT. © SAMP
weight numbers
76.86 48048 34.12
43.56 232 19.34
21.48 3336 9.54
21.00 80 9.32
20.34 1302 9.03
7.54 24 3.35
7.46 116 3.31
7.28 62 3.23
3.52 58 1.56
3.44 12 1.53
2.60 24 1.15
2.40 24 1.07
1.88 2. 0.83
1.28 36 0.57
1.10 226 0.4%
1.02 18 0.45
0.92 18 0.41
0.82 4 0.36
0.64 14 0.28
Q.10 4 0.04

225.24 99.98



DR. FRIDTJOF NANSEN

DATE:22/ 3/99
start stop duratien

TIME :16:31:51 17:01:28 30 (min) Purpose code:

PROJECT:A4

LoG £ 20.84 22.26 1.38 Area code
FDEPTH: 302 303 GearCond.code:
BDEPTH: 302 303 Validity code:

Towing dir: 315¢ Wire out: 900 m Speed: 20

Sorted: 65 Kg Total catch: 380.60

SPECIES CATCH/HOUR

waight mumbers
Chlorophthalmis atlanticus 326.16 6900
Merluccius pelli 94.80 768
Synagrops microlepis 83.64 4176
Trichiurus lepturus 59.40 1512
Pterothrissus belloci 44.28 384
Parapenaseus lengirostris 31.08 44
GALATHEIDAE = 22.92 1896
Laemonema laureysi 16.32 288
Benthodesmus tenuis 12.60 624
Gadella maraldi 12.60 420
Illex coindetii 10.92 168
Lophius vaillanti 10.44 204
Peristedion cataphractum 8.40 204
CRABS 6.24 624
Hymenocephalus italicus 6.24 624
Zenopsis canchifer 4.00 22
Sepia elegans 3.38 204
Todarcpsis eblanae 3.00 24
Bathynectes piperitus 2.04 24
Malacocephalus laevis 1.32 12
Scorpeaena normani 1.20 24
MYCTOPHIDAE 0.24 84
Total 761.20

DR. FRIDTJOF MANSEN

DATE:22/ 3/9%%
aTart stop duration

TIME :18:48:46 18:5):51 5 (min) Purpose code:

Lo : 31.85 32.07 0.21 Area code £l
TDEPTH 400 378 GearCond.code:
EDEPTH: 400 178 Validity code:

Towing dir: 310e Wire cur:1150 m Speed: 30

Sorted: 19 Kg Total catch: 38.75
SPECIES CATCH/HOUR
weight mumbers
Merluccius polli 191.52 864
Coalorinchus coelorhincus 72.60 12
Chaunax pictus 55.82 684
Hymenocephalus italicus 42.96 4752
Benthodesmus tenuis 35.28 2448
Malacocephalus laevis 16.08 96
Laemcnema laureysi 14.76 192
Parapenaeus longirostris B8.64 612
Bassanago albescens 7.68B 156
POLYCHAELIDAE 7.68 1068
Trichiurus lepturus 3.12 312
Epigonus telescopus 3.00 48
Aristeus varidens 2.76 456
Illex coindetii 1.68 24
Dibranchus atlanticus 0.84 108
HYCTCPHIDAE ¢ 0.48 2
Total 465.00
DR. FRIDTJOF NANSEN PROJECT:Ad

DATE:22/ 3/99
start stop duration

STATICN:1949

PROJECT
GEAR TYPE: BT No: 8 POSITION:Lat S 713

Leng E 1204
3 d

2 ab

kn=10

CATCH/HOUR : 761.20

% OF TOT. C  SAMP

42.85
12.45 4580
10.5%
7.80
5.82
4.08
3.01
2.14

1.66

1.43
1.37

.03

95.99

PROJECT:A4 PROJECT STATION:1950
GEAR TYPE: BT No: 8 POSITION:Lat S 715

Long E 1202
3
1
9
1
Jn*10

CATCH/HOUR: 465.00

% OF TOT. C SAMP

0.36
0.18
Q.10

100.00

: PROJECT STATION:1951
GEAR TYPE: BT No: B POSITION:Lat 5§ 714

Leng E 1157

TIME :20:33:57 21:04:30 31 (min) Purpose code: 3
LoG : 40.90 42.44 1.52 Area code 5 b
FDEPTH: 499 501 GearCond,code:
EDEPTH: 499 501 Validity code:
Towing dir: 140¢ Wire out:1450 m Speed: 30 kn*l0
Sorted: 46 Kg Total catch: 131.19 CATCH/HOUR: 253.92
SPECIES CATCH/HOUR % OF TCT. C ShMp
weight numbers
Benthodesmus Tenuis 91.53 2615 36.05
POLYCHAELIDAE 28,66 1524 11.29
Chaunax pictus 28.45 157 11.20
STOMIIDAE 21.48 306 8.46
Merluccius polli 20.13 43 7.93 4582
Aristeus varidens 15.35 1535 6.06
Geryon maritae 10.37 35 4.08
Triplophos sp. 10.03 1152 3.95
Plesicpenaeus edwardsianus 5.36 157 2.11
Yarrella blackfordi 4.61 157 1.82
Malacocephalus laevis 3.39 21 1.34
CONGRIDAE 3.06 157 1.21
Laemonema laureysi 3.06 306 1.21
Ebinania costaecanarie 2.30 75 0.51
Dibranchus atlanticus 2.30 306 0.51
Trichiurus lepturus 1.26 2 0.50
Todaropsis eblanae 1.22 -] 0.48
Lamprogrammis exutus 0.72 2 0.28
Sepia sp. 0.68 8 0.27
Total 254.00 100.06

DR. FRIDTJOF NANSEN

DATE:23/ 3/99
start stop duration

TIME :05:11:43 05:41:51 30 (min)

PROJECT: A4
GEAR TYPE: BT No: 8 POSITION:Lat S 703

PROJECT STATICN:1952

Long E 1207
Purpose code: 3

LG : 67.68 69.31 1.63 Area code =l
FDEPTH: 114 119 GearcCond.cede:
BDEPTH: 114 118 Validity cede:
Towing dir: 135z Wire cut: 340 m Speed: 30 kn"10
Sorted: 110 Kg Total catch: 110.08 CATCH/HOUR : 220.16
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight numbers
Trichiurus lepturus 36.12 76 16.41
Dentex angolensis 25.44 274 13.37 4585
Saurida brasiliensis 21.20 4024 9.63
Brachydeuterus auritus 21.00 198 9.54
Dentex congoensis 19.32 320 8.78 4586
Trigla lyra 14.68 288 6.67
Pagellus belleottii 12.10 150 5.50 4584
Boeps boops 9.16 530 4.16
Squatina aculeata 7.76 4 3.52
Illex coindetii 7.42 130 3.37
Raja miraletus 6.08 10 2.76
Brotula barbata 6.08 10 2.76
Priacanthus arenatus 5.68 16 2.58
Umbrina canariensis 5.60 26 2.54 4583
Citharus linguatula 5.26 114 2.39
Leptocharias smithii 3.80 2 1.73
Aricmma bondi 3.80 52 1.73
Ptercthrissus belloci 3.04 22 1.38
Uranoscopus polli 1.02 6 0.46
GALATHEIDAE * 0.72 72 0.32
Selene dorsalis 0.60 2 0.27
Sepia orbignyana 0.28 (1 0.13
Total 220.16 100.01
DR. FRIDTJOF NANSEN PROJECT:Ad PROJECT STATION:1953
DATE:23/ 3/99 GEAR TYPE: BT No: 8 POSITION:Lat s 702
start stop duration Leng E 1215
TIME :0 0:51 06:41:3¢ 16 (min) Purpose code: 3
Lca 81.63 82.53 0.87 Area code 1
FDEPTH 9 30 GearCond.code: 9
EDEPTH: 89 90 Validicy code: 1

“Towing dir: 310e Wire out:

300 m Speed: 30 kn*10

Sorted: 25 Kg Total catch: 25.13 CATCH/HOUR : 94.24
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight numbers

Pagellus bellottii 41.33 304 43.86 4587
Priacanthus arenatus 7.50 18 7.96

Dentex angolensis 5.55 45 5.89 4588
Pseudupeneus prayensis 4.35 90 4.62
Brachydeuterus auritus 4.13 38 4.38
Trachurus trecae 3.94 94 4.18
Sphyraena guachancho 3.56 4 3.78
Dentex barnardi 3.26 19 3.46
Dacapterus rhonchus 3.23 4 3.43
Chelidonichthys capensis 2.51 15 2.66
Dentex gibbosus 2.33 8 2.47
Pagrus pagrus 2.06 8 2.19
Chelidonichthys gabonensis 1.76 19 1.87
Raja miraletus 1.61 4 1.71
Branchiostegus semifasciatus 1.50 4 1.59
Todarcpsis eblanae 1.20 15 1.27
Illex coindetii 1.16 15 1.23
Dentex congoensis 1.05 a8 1.11
Fistularia petimba 0.98 4 1.04
Citharus linguatula 0.68 38 0.72
Zeus faber 0.53 4 0.56
Arnoglossus imperialis 0.04 4 0.04
Total 94.26 100.02

DR. FRIDTJOF NANSEN PROJECT:A4 PROJECT STATION:1954

DATE:23/ 3/99

start stop duration

TIME :09:04:34 09:16:12 12 (min)
LOG 2191 35 91.97 0.61
FDEPTH: 76 7

BDEPTH: 76 77

Towing dir: 185 Wire out:

Sorted: 91 Xg Total catch:

SPECIES

Pagellus bellotrii
Sphyraena sphyraena
Dentex barnardi
Sphyraena guachancho
Dentex angclensis
Decapterus rhenchus
Raja miraletus
Chaetodon hoefleri
Brotula barbata
Priacanthus arenatus
Pagrus pagrus
Chelidonichthys gabonensis
Trichiurus lepturus
Sepia officinalis hierredda
Dentex gibbosus
Epinephelus acneus
Pseudupensus prayensis
Torpedo torpedo
Decapterus sp.
Brachydeuterus auritus
Trachurus trecae
Citharus linguatula
Sardinella maderensis

Total

GEAR TYPE: BT No: 8 POSITION:Lat S 654

leng E 1214
Purpose code: 3
Area code et
GearCond.code: §
Validity code: 1
269 m Speed: 30 kn*l0

91.20 CATCH/HCUR : 456.00
CATCH/HOUR % OF TOT. C SAMP
weight numbers
202.90 2160 44.50 4589
56.60 255 12.41
S0.00 205 10.96 4591
48.90 5 10.72
37.30 170 8.18 4590
8.40 50 1.84
7.40 20 1.62
5.30 as 1.16
5.15 5 1.13
4.95 10 1.09
4.55 15 1.00
3.95 20 0.87
3.30 S 0.72
3.20 10 0.70
3.10 10 0.68
2.50 5 0.64
2.75 60 0.60
2.15 5 0.47
1.30 a0 0.29
1.15 20 0.25
0.40 10 0.0%
Q.20 10 0.04
0.15 5 0.03



DR. FRIDTJOF MNANSEN PROJECT:Ad PROJECT STATION:195%
DATE:23/ 3/99 GEAR TYPE: BT No: 8 POSITION:Lat s 654
start step duration Loeng E 1207
TIME :10:30:45 11:00:49 30 (min) Purpose cede: 3
LoG : 101.68 103.28 1.56 Area code t 1
FDEPTH: 91 51 GearCond.coda:
BDEPTH: 91 51 Validity code:
Towing dir: 140¢ Wire out: 300 m Speed: 30 kn*10
Sorted: 52 Kg Total catch: 143.91 CATCH/HOUR = 287.82
SPECIES CATCH/HOUR % OF TOT. © SAMP
weight numbers
Dentex congoensis 102.20 1716 35.51 4592
Pagellus bellottii 92.68 1058 32.20 4593
Saurida brasiliensis 21.28 5860 7.39
Dentex gibbosus 18.06 36 6.27
Fistularia petimba 9.72 22 3.38
Brachydeuterus auritus B4 2.92
Sepia officinalis hierredda 26 2.86
Raja miralatus 10 1.81
Citbarus linguatula 210 1.31
Trichiurus lepturus 4 1.11
Leptocharias smithii 8 1.07
Torpede torpedo 2 0.93
Chelidonichthys gabonensis 28 0.88
Zeus faber 4 0.75
Sardinella aurita 38 0.58
Dentex barnardi 2 0.33
OMMASTREPHIDAE 8 0.24
Decapterus rhenchus 14 0.29
Sphyraena guachancho 2 0.15
Total 99.98
DR. FRIDTJOF NANSEN PROJECT PROJECT STATICN:1956
DATE:23/ 3/99 GEAR TYPE: BT Ne: 8 POSITION:Lat S 656
scart stop duration Long E 1203
TIME :12:08:37 12:38:12 30 (min) Purpose code: 3
LoG : 111.52 112.11 1.58 Area code 1
FDEPTH: 102 104 GearCond.code:
BDEPTH: 103 104 Validity code:
Towing dir: 140e¢ Wire ocut: 330 m Speed: 30 kn*10
Sorted: 98 Kg Total catch: 98.21 CATCH/HOUR : 196.42
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight numbers
Saurida brasiliensis 38.74 11930 19.72
Trichiurus lepturus 35.38 T4 18.01
Pagellus bellettii 23.32 148 11.87 4598
Dentex congoensis 17.76 400 9.04 4595
Dentex angolensis 14.68 166 7.47 4594
Epinephelus aeneus 14.40 2 7.33
Brotula barbata B.84 8 4.50
Chelidonichthys gabonhensis 8.04 272 4.09
Spicara alta 6.20 78 3.16
Priacanthus arenatus 4.68 12 2.38
Trachurus trecae 3.48 92 1.77 4597
Boops boops 3.48 92 1.77 4597
Ariomma bondi 3.32 66 1.69
Sepia officinalis hierredda 2.84 18 1.45
Raja miraletus 2.68 6 1.36
Brachydeuterus auritus 2.68 26 1.36 4596
Fistularia petimba 2.16 6 i.i0
Dentex gibbosus 1.80 4 0.92
Citharus linguatula 1.20 44 0.61
Trigla lyra 1.04 6 0.53
Lagocephalus laevigatus 1.04 4 0.53
CMMASTREPHIDAE 0.88 12 0.45
Zeus Eaber 0.76 2 0.39
Total 199.40 101.50
DR. FRIDTJOF NANSEN PROJECT:Ad PROJECT STATICN:15857
DATE:23/ 3/99 GEAR TYPE: BT No: 8 POSITION:Lat s 651
start stop duration Leng E 1152
TIME :16:28:43 16:50:55 22 (min) Purpose code: 3
LOG : 149.00 150.10 1.08 Area code F
FDEPTH: 200 151 GearCond.code:
BDEPTH: 200 151 Validity codae:
Towing dir: 165¢ Wire out: 600 m Speed: 30 kn*10
Sorted: 72 Kg Total catch: 176.44 CATCH/HOUR : 481.20
SPECIES CATCH/HOUR % OF TCT. C SAMP
weight numbers
Synagrops microlepis 286.91 10759 59.62
Trichiurus lepturus 26.67 65 5.54
Brotula barbata 22.69 30 4.72
Zencpais coachifer 21.76 s 4.52
Pagellus bellottii 20.62 164 4.29
Bembrops heterurus 16.26 153 3.40
Illex coindetii 12.65 153 2.63
Dentex angclensis 11.24 44 2.3 4599
Parapenaeus longirostris 11.02 1778 2.29
Heptranchias perlc 7.09 3 1.47
Todarcpsis eblanae 6.33 87 1.32
Torpedo torpedo 5.89 11 1.22
Raja miraletus 4.64 14 0.96
Dentex macrophthalmus 3.60 30 0.75
SQUILLIDAE 3.27 131 0.68
Uranoscopus polli 3.27 a3 0.68
Echeneis naucrates 2.73 3 0.57
Rhipobatos albomaculatus 2.62 11 0.54
Aulopus filamentosus 2.29 22 0.48
Preroscien pell 2.29 11 0.48
Scorpaena normani 2.29 44 0.48
Monclene microstoma 1.96 131 0.41
Sea cucumbers 1.15 S 0.24
Sepia elegans 0.76 33 0.16
Spicara alta 0.65 S 0.14
Chaetodon sp. 0.44 98 0.09
Total 481.159 100.02

DR.

FRIDTJOF NANSEN :Ad

PROJECT STATION:1958

PROJECT
GEAR TYPE: BT No: 8 POSITION:Lat

DATE:23/ 3/99 s 647
start stop duration Long E 1148
TIME :18:37:27 19:07:16 30 {min) Purpose code: 3
62.09 163.65 1.54 Area code =1
251 249 GearCond. code:
251 243 Validity code:
Towing dir: 145¢ Wire cut: 750 m Speed: 30 kn=10
Sorted: 67 Kg Total catch: 419.78 CATCH/HOUR : B39.56
SPECIES CATCH/HOUR % OF TOT. C  SAMP
weight  numbers
Synagrops microlepis 517.92 21816 61.69
Chlorephthalmis atlanticus 108.00 3720 12.86
Parapenaeus longirostris 42.00 5472 5.00
Dentex angolensis 23.12 84 3.47 4601
CHLOROPHTHALMIDAE 26.16 792 3.12
Trichiurus lepturus 21.56 132 2.57
Illex coindetii 13.44 120 1.0
Urancscopus cadenati 11.28 96 1.34
Ptercthrissus belloci 10.32 96 1.23
Brotula barkbata 9.46 8 1.13
Todarcpsis eblanae 7.92 144 0.54
Peristedion cataphractum 7.68 288 0.91
CONGRIDAE 6.96 48 0.83
Spicara alta 6.30 140 0.75
Bembrops heterurus &6.00 72 0.71
Scerpaena no. 4.80 96 0.57
Aulopus filamentosus 4.56 24 0.54
Dentex macrophthalmus 3.92 46 0.47 4600
Zencpsis conchifer 2.16 48 0.26
Total 835.56 99.99
DR. FRIDTJOF NANSEN PROJECT : A4 PROJECT STATICN:195%
DATE:23/ 3/9% GEAR TYPE: BT No: 8 POSITIGCN:Lat s 647
start stop duration Long E 1145
TIME :20:42:27 21:02:25 20 (min) Purpose code: 3
LOG : 170.89 171.89 0.99 Area code )
FDEPTH: 362 364 GearCond.code: 9
BDEPTH: 362 k17 Validity code: 1
Towing dir: 330¢ Wire out:1050 m Speed: 30 kn*10
Sorted: 32 Kg Total catch: 83.75 CATCH/HOUR: 251.25
SPECIES CATCH/HOUR L OF TOT. C  SAMP
weight numbers
Benthodesmus temuis 62.73 2232 24.97
Solenocera africana 49.50 8432 19.70
Laemcnema laureysi 31.14 387 12.39
Chaunax pictus 27.27 468 10.85
Merluccius polli 12.78 72 5.09
Malacecephalus laevis 10.53 99 4.19
Hymenccephalus italicus 8.37 1044 3.33
Raja alba 8.28 12 3.30
Raja clavata 5.46 12 2.17
GALATHEIDAE = 4.14 414 1.65
Lophius vaillanti 3.51 72 1.40
Peristedion cataphractum 3.42 5¢ 1.36
Parapenaeus leongirostris 3.24 288 1.2%
Zenopsis coachifer 3.06 3 1.22
Coelorinchus ceelorhincus 2.88 63 1.15
Prerothrissus belloci 2.88 1 1.15
MYCTOPHIDAE 2.70 62 1.07
Illex coindetii 2.61 27 1.04
CRABS 1.74 3 0.69
Aristeus varidens 1.53 27 0.61
Trichiurus lepturus 1.32 3 0.53
Epigonus telescopus 1.17 18 0.47
Dibranchus atlanticus 0.99 108 0.39
Total 251.25 100.01
DR. FRIDTJCF NANSEN PROJECT:A4 PROJECT STATION:1960
DATE:23/ 3/99 GEAR TYPE: BT No: 8 POSITION:Lat s 649
start stop duration Long E 1141
TIME :22:47:35 23:14:30 27 (min} Purpose code: 3
LeG : 1B1.75 183.05 1.30 Area code Btk
FDEPTH: 498 505 GearCond.code:
EBDEPTH: 498 505 Validity code:
Towing dir: 3450 Wire cut:1450 m Speed: 30 kn*10
Sorted: 46 Kg Total catch: 117.21 CATCH/HOUR : 260.47
SPECIES CATCH/HOUR i OF TOT. © SAMP
weight nmumbers
Lophicdes kempi 38.87 22 14.92
GONOSTOMATIDAE 35.47 2144 13.62
POLYCHAELIDAE 32.64 2420 12.53
Laemonema laureysi 21.82 118 8.38
Lapprogrammis exutus 18.44 47 7.08
Heplostethus cadenati 16.98 513 6.52
Raja sp. 15.76 36 6.05
Chaunax pictus 8.82 73 3.29
Merluccius polli 7.96 22 3.06
UNIDENTIFIED FISH 7.67 304 2.94
Centrophorus granulosus 7.64 2 2.53
Benthodesmus tenuis 6.51 218 2.50
Geryon maritae 6.22 16 2.39
Aristeus varidens 6.07 520 2.33
Plesicpenaeus edwardsianus 4.84 11 1.86
Dibranchus atlanticus 3.40 3g8 1.31
Holcamyctercnus sp. 3.40 398 1.31
Zenopsis conchifer 2.76 7 1.06
Synaphcbranchus kaupii 2.31 1c2 0.89
Malacacephalus laevis 2.18 25 0.84
Etmopterus spinax 2.02 29 0.78
Gadella imberbis 2.02 64 0.78
Coelorinchus ceelorhincus 1.89 22 0.73
Trichiurus lepturus 1.73 1 0.66
CMMASTREPHIDAE 1.02 g 0.39
CRABS 0.87 7 0,32
Trachipterus sp. 0.58 7 0.22
Peristedion cataphractum 0.44 16 0.17
Halosaurus ovenii 0.29 16 0.11
Total 260.62 100.08



DR. FRIDTJOF NANSEN
DATE:24/ 3/5%9

starc stop duration

PROJECT: A4

TIME :05:32:52 06:02:48 30 (mir) Purpose code:

LoG 236.87 238.38 1.52
FDEPTH: 50 43
BDEPTH: 50 45

Area code g
GearCond.code:
Validity code:

PROJECT STATICN:1961
GEAR TYPE: BT Ne: 2 POSITIGN:Lat S 637

Long E 1212
3
1

Towing dir: 140¢ Wire cut: 170 m Speed: 30 kn=10

Sorted: 20 Kg

SPECIES

Pagrus caeruleostictus
Sphyraena guachancho
Trichiurus lepturus
Pagellus belletrii
Dentex barmardi
Trachinus radiatus
Alloteuthis africana
Uranoscopus palli
Trachurus trecae
Fistularia petimba
Trachinus armatus
Saurida brasiliensis

Total

DR. FRIDTJOF NANSEN
DATE:24/ 3/99

Total catch:

GEAR TYPE: BT No:

15.5% CATCH/HOUR: 35.18
CATCH/HOUR % OF TOT. C SAMP
weight numbers
15.20 30 38.80 4603
10.20 16 26.0
5.86 10 14.96
4.84 20 12.35 4604
1.52 4 3.as
0.78 2 1.94
0.22 s2 0.56
0.20 2 0.51
0.13 4 0.46
0.10 2 0.26
0.08 2 0.20
0.02 B 0.05
39.18 100.00
FROJECT:Ad PROJECT STATION:1962

2 POSITION:Lat S 641

start stop duration Long E 1206
TIME :07:16:50 07:46:41 30 (min) Purpose code: 3
LOG : 246.89 248.42 1.52 Area code s
FDEPTH 7 76 GearCond.cods
‘BDEPTH: 77 76 Validity cede:
Towing dir: 150¢ Wire ocut: 250 m Speed: 30 kn*10
Sorted: 40 Kg Total catch: 39.55 CATCH/HOUR: 79.10
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight mumbers
Pagellus bellottii 37.28 416 47.13 4605
Epinephelus aenesus 17.32 4 21.%0
Pagrus caeruleosticrtus 4.52 10 5.71
Priacanthus arenatus 3.48 10 4.40
Fistularia petimba 3.22 10 4.07
Branchiostegus semifasciatus 2.94 2 3.72
Dentex angclensis 2.78 10 3.51
Sepia orbignyana 2.52 8 3.19%
Chaetodon heefleri 1.592 12 2.43
chelidonichthys capensis 1.46 8 1.85
Zeus faber 0.64 2 0.81
Chelidonichthys gabonensis 0.50 8 0.63
Dentex congcensis 0.16 2 0.20
Pseudupeneus prayensis 0.16 2 0.20
Saurida brasiliensis 0.10 12 0.13
Sphyraena guachanchoc 0.10 2 0.13
Total 7%.10 100.01
DR. FRIDTJOF NANSEN PROJECT:Ad PROJECT STATION:1963
DATE:24/ 3/99 GEAR TYPE: BT No: 2 POSITION:Lat 5 639
start stop duration Long E 1154
9:38:40 10:08:38 30 (min) Purpose code: 3
266.48 1.44 Area code g kb
119 GearCond.code
119 Validity code:

Towing dir: 150e Wire cut: 370 m Speed: 30 kn*10

Sorted: 171 Kg Tetal catch: 343.44 CATCH/HCUR: 686.88
SPECIES CATCH/HCUR % OF TOT. C SAMP
weight nuxbers
Selene dorsalis 440.92 1630 64.19
Trichiurus lepturus 92.16 154 13.42
Dentex congcensis 73.90 1230 10.76 4606
Aricmma bondi 19.38 266 2.82
Dentex angolensis 14.96 150 2.18 4608
Trachurus trecae 13.58 302 1.58 4607
Chelidonichthys gabonensis 5.56 194 0.81
Todarcpsis eblanae 4.12 98 0.60
Raja miraletus 3.02 8 0.44
Brachydeuterus auritus 2.38 24 0.35
Sepia officinalis hierredda 2.16 4 0.21
Fistularia petimba 2.08 6 0.30
Zeus faber 1.92 6 0.28
Brotula barbata 1.62 2 0.24
Sphoeroides pachgaster 1.56 & 0.23
Saurida brasiliensis 1.46 482 0.21
Raja clavata 1.44 2 0.21
Priacanthus arenatus 1.34 4 0.20
Illex coindetii 1.28 18 0.19
Pagellus bellottii 1.22 12 0.18
Chaetodon hoefleri 0.64 4 0.09
Boops boops 0.18 12 0.03
Total 686.88 100.02
DR. FRIDTJOF NANSEN PROJECT:Ad PROJECT STATION:1964

DATE:24/ 3/99

start stop duration

GEAR TYPE: BT No:

TIME :11:38:19 12:08:28 30 (min) FPurpose code:

LoG : 277.24 278.80 1.53
FDEFPTH: 171 179
BDEPTH: 171 179

Tewing dir: 1500 Wire out:

serted: 47 Kg

SPECIES

Trichiurus lepturus
Dentex angolensis
Pterothrissus belloci
OMMASTREPHIDAE
Uranoscopus polli
Chelidonichthys gabonensis
Leptocharias smithii
Uranoscopus albesca
citharus linguatula
Brotula barbata
Monolene microstoma
Dentex congcensis
Zenopsis conchifer
Dentex macrophthalmis

Tocal

Total catch:

2 POSITION:Lat S 639

Long E 1147
3

Area code
GaarCond. cods
Validity code:
520 m Speed: 30 kn*10
420.24 CATCH/HGUR = 840.48
CATCH/HOUR % OF TOT. € SAMP
weight numbers
776.16 4984 92.15
29.92 148 3.56 4609
6.72 56 0.80
5.60 56 0.67
5.60 28 0.67
5.60 56 0.67
4.12 2 0.49
2.80 28 0.33
1.12 28 0.13
0.96 2 0.11
0.56 28 0.07
0.56 10 0,07
0.56 28 .07
0.20 2 0.02
840.48 100.01

DR. FRIDTJOF NANSEN
DATE:24/ 3/99
start stop duration

PROJECT:Ad PROJECT STATION:1965
GEAR TYPE: BT No: 2 POSITICN:Lat S 639
Leng E 1145

TIME :13:07:19 13:37:28 30 (min) Purpose code: 3
LoG 284.07 285.40 1.39 Area code 5 2
FDEPTH 223 222 GearCond. cod:
BDEPTH: 223 222 Validity code:

Towing dir: 140e Wire out: 690 m Speed: 30 kn<10

Serted: 40 Kg Total catch: 333.32 CATCH/HGUR : 666.64
SPECIES CATCH/HCOUR % OF TOT. C SaMP
weight numbers

Trichiurus lepturus 503.60 2940 75.54
Dentex angolensis 39.28 118 5.8% 4610
Synagrops microlepis 36.80 2300 5.52
OMMASTREPHIDAE 28.40 380 4.26
Pterothrissus belloci 15.60 180 2.34
Zenopsis conchifer 10.80 24 1.62
Pentheroscicn mbizi 10.40 100 1.56
Ariomma bondi 6.40 140 0.96
Brotula barbata 4.48 6 0.67
Uranoscepus polli 3.20 20 0.48
Squatina aculeata 2.60 8 0.35
Chelidenichthys gabonensis 2.00 20 0.30
Gramzoplites gruveli 1.20 20 0.18
Raja miraletus 1.08 2 0.16
Monolene microstoma 0.80 60 0.12
Tetal 666.64 99.99

DR. FRIDTJOF NANSEN PROJECT:Ad PROJECT STATION:1966

DATE:24/ 3/99
atart 8L

GEAR TYPE: BT No: 2 POSITION:Lat S 639
duration Long E 1143

TIME :14:46:34 15:16:03 29 (min) Purpose code: 3
LoG : 291.50 292.97 1.44 Area code =1
£ 270 280 GearCond.code:
s 270 280 Validity code:
Towing dir: 1650 Wire out: 810 m Speed: 30 kn*l0
Sorted: 52 Kg Total catch: 463.35 CATCH/HOUR : 958.66
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight nuzbars
Chlorophthalmia atlanticus 3158.80 9683 37.43
Chlorophthalmus sp. 232.39 4868 24.24
Synagrops microlepis 122.65 6590 12.79
Prerothrissus belleci 44.65 430 4.66
Trichiurus lepturus 42.23 134 4.41
CMMASTREPHIDAE 37.66 430 3.93
Parapenaeus longirostris 31.20 2797 3.25
Zenopsis conchifer 20.86 91 2.18
Dentex angoclensis 16.06 48 1.68 4611
Aricmma bondi 15.60 377 1.63
Uranoscopus polli 10.22 a1 1.07
GALATHEIDAE * 10.22 726 1.07
Coelerinchus coelorhincus 4.30 108 0.45
Sepia sp. 2.69 a1 0.28
Echelus myrus 2.15 27 0.22
Scorpaena normani 2.15 27 0.22
Epigonus telescopus 1.61 54 0.17
Chascanopsetrta lugubris 1.61 27 0.17
Peristedion cataphractum 1.08 27 0.11
Monolene microstoma 0.5¢ 27 0.06
Total 958.67 100.02
DR. FRIDTJOF NANSEN PROJECT:A4 PROJECT STATION:1967

DATE:24/ 3/99
start st

GEAR TYPE: BT No: 2 POSITION:Lat s 635
duration Long E 1138

TIME :17:01:20 17:32:00 21 (min) Purpose code: 3
oG : 304.90 306.52 1.59 Area code 201
FDEPTH: 324 320 GearCond.code:
BDEPTH: 324 320 Validity code:
Towing dir: 13S¢ Wire out: 960 m Speed: 30 kn*10
Sorted: 88 Kg Total catch: 313.38 CATCH/HCUR : 606.54
SPECIES CATCH/HOQUR % OF TOT. C SAMP
weight nurbers
Chlorophthalmus atlanticus 312.85 5079 51.58
Synagrops microlepis 69.08 2508 11.39
Nematocarcinus africanus 54.00 14032 8.9¢0
Benthodesmus tenuis 22.57 1132 3.72
Xiphias gladius 21.75 2| 3.58
Trichiurus lepturus 18.46 39 3.04
MYCTOPHIDAE 16.25 38s4 2.70
Hymenocephalus italicus 16.30 3014 2.69
Gadella maraldi 13.86 881 2.29
Todaropsis eblanae 13.51 157 2.22
Chlorophthalmus sp. 10.55 201 1.74
Ptarothrissus belloci 10.37 a7 1.71
Illex coinderil 9.68 105 1.60
Merluccius polli 9.06 70 1.49
2encpsis conchifer 4.86 17 0.80
Malacocephalus laevis 1.84 17 0.30
Mystriophis rostellatus 0.91 2 0.15
Laemonema laureysi 0.52 10 0.09%
Sepia elegans 0.17 10 0.03
Total 606.69 100.04
DR. FRIDTJOF NANSEN PROJECT:Ad PROJECT STATICN:1268

DATE:24/ 3/99
start stop duration

GEAR TYPE: BT No: 2 POSITICN:Lat S 635
Long E 1136

TIME :19:43:34 20:13:36 30 (min) Purpeose code: 3
LOG : 320.46 322.01 1.54 Area code 1 1
FDEPTH: 420 418 GearCond.code:
BDEPTH: 420 418 Validity code:
Tewing dir: 140c Wire out:1200 m Speed: 30 kn=10
Sorted: 72 Kg Total catch: 275.51 CATCH/HOUR = 551.02
SPECIES CATCHE/HGUR % OF TOT. C SAMP
weight numbers
Benthodesmus tenuis 253.36 10160 45.98
Merluccius polli 125.76 536 22.82 4612
Illex coindetii 47.76 368 8.67
Laamonema laureysi 25.76 azs 5.40
Hymenocephalus italicus 24 .48 2448 4.44
Nexmatocarcinus africanus 1712 4648 3.11
Ceelerinchus coelorhincus 13.44 248 2.44
Malacocephalus laevis 13.44 120 2.44
Etmopterus spinax 9.76 248 1.77
Centrophorus granulosus 8.20 2 1.49
Dibranchus atlanticus 2.48 120 0.45
POLYCHAELIDRE 2.48 120 0.45
Heoplostethus cadepati 1.68 156 Q.30
Trichiurus lepturus 0.76 2 6.14
Beryx splendens 0.54 2 0.10

Total 551.02 100.00



DR. FRIDTJCF MANSEN
DATE:24/ 3/99

TIME :21:33:34 22:03:43

LOoG 326.28 327.77
FDEPTH. 478 476
EDEPTH: 478 476

Tewing dir: 3200

PROJECT: Ad PROJECT STATION:1969
GEAR TYPE: BT No: 2 POSITICN:Lat S 637

duration Long E 1135
30 {min) Purpose code: 3
1.46 Area code 1

GearCond.code:
Validity code:
Wire out:1350 m Speed: 30 kn"10

Sorted: 43 Kg Total catch: 57.49 CATCH/HOUR: 114.58
SPECIES CATCH/HOUR % OF TOT. C SAMP
waight numbers

Merluccius polli 40.12 104 34.89 4612
Lamprogrammis exutus 17.50 60 15.22
Benthodesmus tenuis 14.78 2246 12.85
Aristeus varidens 7.44 482 6.47
POLYCHAELIDAE 7.38 1078 6.42
Lophiodes kempi 5.64 2 4.91
Centrophorus granulosus 4.44 2 3.86
Diaphus sp. 2.78 30 2.42
Dibranchus atlanticus 2.46 92 2.14
Laemonems laureysi 2.46 154 2.14
Zenopsis conchifer 2.18 2 1.50
Trichiurus lepturus 1.52 4 1.32
Efmoptarus spinax 1.24 kL 1.08
Malacocephalus laevis 1.04 ] 0.90
Chaunax pictus 1.04 2 0.9
FPlesiopenaeus edwardsianug 0.68 8 0.5%
Nezumia sp. 0.62 30 0.54
Todaropsis eblanae 0.46 2 0.40
Coelorinchus coelorhincus 0.40 4 0.35
Hoplostethus cadenati 0,36 2 0.31
Coloconger cadenati * 0.28 2 0.24
Scyliorhinus stellaris 0.16 z 0.14
Total 114.98 99.599

DR. FRIDTIOF NANSEN PROJECT :Ad PROJECT STATION:1970

DATE:25/ 3799

start  stop
TIME :05:38:31 06:08:58
LOG : 373.23 374.81
FDEPTH: 40 40
BDEPTH: 40 40
Towing dir: 150e

Sorcted: 14 Kg Tol

SPECIES

Pagrus casrulecstictus
Sphyraena guachancho
Caranx crysos
Galecides decadactylus
Albula vulpes
Trachinus radiatus
Pomadasys jubelini
Trachinocephalus myops
Brachydeuterus auritus
Trachurus trecae
Sardinella maderensis

Total

DR. FRIDTJOF NANSEN
PATE:25/ 3/9% !

start  step

TIME :07:14:09 07:44:03
LoG : 380.97 382.55
FDEPTH: 5 54
BDEPTH: 55 54
Towing dir: 335e

Sorted: 22 Kg To

SPECIES

Alectis alexandrinus
Decapterus rhonchus
Sphyraena guachancho
Seriola carpenteri
Lagocephalus laevigatus
Stromateus Fiatcla
Trichiurus lepturus
Fistularia petimba
Raja miraletus
Chelidonichthys capensis
Pagellus bellottii
Uranoscopus polli
Sepia orbignyana
Torpedo torpedo
Decapterus punctatus
Sardinella maderensis

Total

DR. FRIDTJOF NANSEN
DATE:25/ 3/99

start stop
TIME :09:12:47 09:42:19

LOG : 392.74 394.30

FDEPTH: as 90

BDEPTH: 89 90

Towing dir: 150¢

Sorted: 173 Kg To
SPECIES

Selene dorsalis
Brachydeuterus auritus
Trachurus trecae
Trichiurus lepturus
Chloroscombrus chrysurus
Epinephelus aeneus
Dentex angolensis
Dentex congeensis
Squatina oculata
Fagellus bellottii
Chaetodon hoefleri
Stromateus fiatola
Sarda sarda

Brotula barbata
Pseudupeneus prayensis
Dentex barnardi
Priacanthus arenatus

Total

GEAR TYPE: BT No: 2 POSITION:Lat S 624
duration Long E 1209
30 (min) Purpose code:
1.56 Area code
GearCond.code:
validity code:
Wire cut: 150 m Speed: 30 kn=10

tal catch: 13.60 CATCH/HOUR.: 27.20
CATCH/ECUR % OF TOT. C SAMP
weight  numbers
12.58 22 47.72
5.84 14 21.47
3.42 4 12.57
1.72 2 6.32
1.54 2 5.66
0.82 2 3.01
0.62 2 2.28
0.10 2 0.37
0.08 2 0.2%
0.06 2 0,22
0.02 2 0.07
27.20 99.98
PROJECT : A4 PROJECT STATION:1971

GEAR TYPE: BT Ne: 2 POSITION:Lat S 626

duration Long E 1205
30 (min) Purpose code: 3
1.58 Area code : 1
GearCond.code:

Validity code:
Wire ouyt: 200 m Speed: 30 kn*l10

tal catch: 22.24 CATCH/HOUR : 44.48
CATCH/HOUR % OF TOT. C  SAMP
weight  numbers
10.80 8 24.28
8.04 14 18.08
7.20 18 16.19
6.26 14 14.07
3.22 5 7.24
1.96 2 4.41
1.72 4 3.87
1.58 8 3.55
1.14 2 2.56
0.78 4 1.75
0,70 4 1.57
0.52 4 1.17
0.22 2 0.49
0.20 2 0.45
0.12 4 0.27
0.02 2 0.04
44.48 99.9%
PROJECT:A4 PROJECT STATICN:1972

GEAR TYPE: BT No: 2 POSITION:Lat S 625

duration Long E 1200
30 (min) Purpose code: 1
1.45 Area code = 1

GearCond.code
Validity code:
Wire out: 300 m Speed: 30 kn"10

tal catch: 902.62 CATCH/HOUR: 1805.24
CATCH/HOUR % OF TOT. C SAMP
weight numbers
868.34 9778 48.10
625.18 8118 34.85
118.34 2666 6.56 4616
55.76 144 3.09
31.14 240 1.72
25.08 ] 1.33
22.16 138 1.23 4615
19.10 240 1.06 4617
13.84 2 0.77
8.94 56 0.50 4618
2.58 i 0.14
2.34 4 0.13
2.12 2 0.12
2.08 2 0.12
2.06 34 0.11
1.60 6 0.09
0.66 2 0.04
1805.32 100.02

DR. FRIDTJCF NANSEN
DATE:25/ 3/99
start stop

PROJECT: Ad PROJECT STATION:1973
GEAR TYPE: BT No: 2 POSITION:Lat S 628
duration Long E 1149

TIME :11:38:54 12:09:01 30 (min) Purpese code: 3

1.0G : 410.08 411.44
FDEPTH: 120 121
BDEPTH: 120 121

Towing dir: 160e

1.3 Area code
GearCond.cod
Validity code:

Wire cut: 380 m Speed: 30 kn"10

Sorted: 97 Kg Total catch: 97.02 CATCH/HOUR : 194.04
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight numbers

Dentex congcensis 119.68 1418 61.68 4619
Trichiurus lepturus 32.32 B8O 16.66

Dentex angolensis 31.52 260 16.24 4620

Trachurus trecae 4.04 66 2.08 4621
Chelidenichthys gabonensis 1.52 52 0.78
Pagellus bellottii 1.20 iz 0.62
Fistularia petimba 0.92 2 0.47
'HIDAE 0.88 EL 0.45
Aricmma bondi 0.52 € 0.27
Chloroscambrus chrysurus 0.52 4 0.27
Prerothrissus belloci 0.40 4 0.21
Boops bocps 0.38 10 0.15
Citharus linguarula 0.16 6 0.08
Total 194.04 100.00

DR. FRIDTJOF NANSEN PROJECT: A4 PROJECT STATION:1974

DATE:25/ 3/99
start  stop

GEAR TYPE: BT No: 2 POSITION:Lat s 628
duration Leng E 1141

TIME :13:20:16 13:20:39 14 (min) Purpose code: 3
LOG : 424.24 424.54 0.68 Area code R
FDEPTH: 159 154 GearCond.code: 9
BDEPTH: 153 154 Validity code: 1
Towing dir: 160 Wire out: 510 m Speed: 30 kn*10
Sorted: 51 Kg Total catch: 51.02 CATCH/HOUR : 218.66
SPECIES CATCH/HOUR % OF TOT. C  SAMP
weight numbers
Trichiurus lepturus 67.80 309 31.01
Dentex angolensis 57,17 274 26,15 4624
Dentex congoenais 41.91 587 19.17 4622
Spicara alta 14.49 141 6.63
Pterothrissus belloci 10.46 73 4.78
Priacanthus arenatus 10.37 30 4.74
Dentex macrophthalmus 7.37 77 3.37 4623
CMMASTREPHIDAE 4.03 107 1.84
Chelidonichthys gabonensis 2.23 30 1.02
Bocps boops 1.54 39 0.7¢
Scorpaena normani 0.65 9 0.32
Saurida brasiliensis 0.26 56 0.12
Monclene microstoma 0.26 21 0.12
Peristedion cataphractum 0.03 4 0.04

Total

DR. FRIDTJOF NANSEN
DATE:25/ 3/99
start stop

218.67 100.01
PROJECT: A4 PROJECT STATION:1575
GEAR TYPE: BT No: 2 POSITION:Lat 5 629
duration Long E 1138

TIME :16:04:05 16:34:37 31 (min) Purpose code: 3

LoG : 435.35 436.78 1.41 Area code L
FDEPTH: 243 248 GearCond.code:
BDEPTH: 243 248 Validity code:
Towing dir: 170¢ Wire out: 750 m Speed: 30 kn~=10
Sorted: 66 Kg Total catch: 133.05 CATCH/HOUR: 257.52
SPECIES CATCH/HOUR % OF TOT. C© SAMP
weight numbers
Synagrops microlepis B5.26 4409 33.11
OMMASTREPHIDAE 70.53 1326 27.39
Dentex macrophthalmus 18.70 186 T7.26 4625
Aricmma bondi 14.11 as2 5.48
Chlorophthalmis atlanticus 13.53 3528 5.25
Trichiurus lepturus 13.22 31 5.13
Urancscopus polli 11.17 118 4.34
Parapenneus longirostris 9.99 1881 3.88
Zenopsis conchifer 7.4% 35 2.51
Prerothrissus belloci 6.10 56 2.37
Dentex angclensis 3.21 14 1.25
Pentheroscion mbizi 2.42 23 0.54
Brotula barbata 0.95 2 0.37
Sepia elegans 0.45 25! 0.17
Aulopus cadenati 0.45 4 0.17
Total 257.58 100.02
DR. FRIDTJOF NANSEN PROJECT: Ad PROJECT STATION:1576

DATE:25/ 3/99
start  stop

GEAR TYPE: BT No: 2 POSITION:Lat s 622
duraticn Long E 1131

TIME :18:24:10 18:54:11 30 (min) Purpose codae: 3
1

oG : 451.38  452.86
FDEPTH: 291 230
EDEPTH: 291 290

Towing dir: 150e

Sorted: 67 Kg

SPECIES

Chlorophthalmus atlanticus
Chlorcphthalmus sp.
Synagrops microlepis
Chascancpsetta lugubris
Parapenaeus longirostris
Illex coindetii
Todarcdes sagittatus
Brotula barbata
Pterothrissus belloci
Laemonema laureysi
Monclene microstoma
Zencpsis conchifer
Trichiurus lepturus
Mystriophis rostellatus
Bathynectes piperitus

Total

1.46 Area code £
GearCond.code
Validity code:

Wire cut: 900 m Speed: 30 kn*10

Total catch: 621.56 CATCH/HCUR: 1243.12
CATCH/HOUR % OF TOT. C SAMP
weight  numbers
1063.14 21118 85.52
60.84 1424 4.89
35.88 1424 2.89
28.66 352 2,31
14.24 3588 1.15
9.16 58 0.74
8.98 118 0.72
7.38 4 0.59
5.26 58 0.42
3.90 98 0,31
3.52 3s2 0.28
2.40 24 0.1%
2.14 22 0.17
0.60 2 0.05
0.20 2 0.02
1246.30 100.25



DR. FRIDTJOF MANSEN
DATE:26/ 3/99
atart stop duration

517.16 518B.61 1.44
43 44
43 44
Tewing dir: 15%¢ Wire out:

Serted: 144 Kg Total eatch:

SPECIES

PROJECT:Ad
GEAR TYPE: BT No: 2 POSITION:Lat § 612

:05:31:51 06:01:19 29 (min}

PROJECT STATION:1977

Long E 1205
Purpcse code: 3
Area code : 1
GearCond.code:
Validity code:
150 m Speed: 30 kn*10

144.92 CATCH/HOUR : 299.83

CATCH/HOUR % OF TOT. C  SAMP
weight numbers

Galecides decadactylus 118.30 130 39.46
Engraulis encrasicolus 4B.14 17592 16.06
Pseudotolithus typus 36.25 31 12.0% 4626
Sphyraena guachancho 23.48 116 7.83
Brachydeuterus auritus 17.05 310 5.6%
Sardinella maderensis 5.74 1763 3.25
Stromateus fiatola 8.46 12 2.82
Epinephelus aeneus 8.03 2 2.68
Rhincbatos albomaculatus 7.55 8 2.52
Pagellus bellottii 3.83 27 1.28
Arius parkii 3.02 2 1.01
Raja miraletus 2.7% 6 0.93
Pagrus caeruleostictus 2.38 4 0.79
Selene dorsalis 2.32 27 0.77
Trichiurus lepturus 1.57 2 0.52
Pomadasys jubselini 1.49 4 0.50
Baurida brasiliensis 1.39 46 0.46
Parmulirus regius 1.20 2 0.40
Penagus notialis 1.18 50 0.39
Trachimis armatus 0.64 12 0.21
Trachinocephalus 0.50 8 0.17
Uranoscopus polli 0.35 2 0.12
Pesudupensus prayensis 0.08 2 0.03
Decapterus 0.08 2 0.03
Total 299.82 100.01
DR. FRIDTJOP MANSEN PROJECT:Ad PROJECT STATION:1978

DATE:26/ 1/99
duration

start  stop
TIRE :07:23:04 07:53:00 30 (min)

Loc : 526.86 528. ]J 1.29
FDEPTH: 65
EDEPTH:

Tvulnq d.lr 1‘0. Wire out:

Sorted: 80 Kg Total catch:

SPECIES

GEAR TYPE: BT No: 2 POSITICN:Lat § 614

Leng E 1200
Nt'po:. code: 3
Area code g3
GearCond.cede:
Validity code:
200 m Speed: 30 kn*l10

79.90 CATCH/HOUR : 159.80

CATCH/HOUR % OF TOT. C SAMP
weight numbers

Carcharhinus limbatus 50.00 2 56.32
Sphyrasna guachanche 16.62 52 10.40
Dentex angclensis 7.82 38 4.89 4627
Leptocharias smithii 7.80 2 4.88
Epinephelus asneus 7.56 4 4.73
Raja miraletus 7.20 10 4.51
Pagellus bellottil 5$.26 32 3.2% 4628
Selens dorsalis 3.72 10 2.33
Decapterus 2.56 54 1.60
Sericla carpenteri 2.26 4 1.41
Brachydeuterus suritus 1.60 52 1.00
Branchicategus semifasciatus 1.52 2 0.95
Dentex barnardi 1.26 4 0.79
praysnsis 1.14 19 0.71
Trichiurus lepturus 1.02 i3 0.64
Zsus faber 0.88 2 0.55
Octopus vulgaris 0.82 2 0.51
Decapterus punctatus 9.70 28 0.44
Sardinells maderensis 0.06 2 0.04
Total 155.80 99.59
DR. FRIDTJOF NANSEN PROJECT:Ad PROJECT STATION:1975

DATE:26/ 3/99
start stop duration
TIME :09:17:51 09:48:06 30 (min)

LoG  : 539.75 541.24 1.49
FDEPTH: B4 83
BDEPTH: 84

83
Towing dir: 160c Wire out:

Sorted: 64 Kg Tetal catch:

SPECIES

Dentex angolensis
Pagellus belletrii
Dentex barnardi

Dentex congoensis
Trichiurus lepturus
Epinephelus cocstae
Pseudupeneus prayensis
Dentex gibbosus

Raja miraletus
Priacanthus arenatus
‘Terpedo torpedo
Chelidonichthys capensis
Scorpaena stephanica
Fistularia petimba
Chaetedon hoefleri

Illex coindetii
Chelidenichthys gabonensis
Trachurus trecae
Brachydeuterus auritus
Sepia elegans

Total

GEAR TYPE: BT No: 2 POSITION:Lat S 613

Long E 1153
Purpose code: 3
Area code sl
GearCond.code:
Validity code:
270 m Speed: 30 kn=10

64.05 CATCH/HOUR : 128.10

CATCH/HOUR ® OF TOT. C SAMP
weight numbers

47.80 220 37.31 4629
31.44 192 24.54 4630
20.52 62 16.02 4631

1.90 162 9.29 4632

5.06 6 3.95

2.2¢4 2 1.75

1.50 22 1.17

1.14 2 0.89

1.04 2 0.81

1.02 2 0.80

l.02 2 0.80

0.90 4 0.70

0.76 2 0.59

0.50 2 0.39

0.44 4 0.34

0.30 4 0.23

0.24 2 0.19

0.14 2 0.11

0.12 2 0.09

0.02 2 0.02
128.10 99.95

DR. FRIDTJOF NANSEN
DATE:26/ 3/95

PROJECT: A4 PROJECT STATION:1580
GEAR TYPE: BT No: 2 POSITION:Lat S 614

tart stop duration Long E 1145
TIME :11 13:15 11:43:25 30 (min) Purpose code: 3
Lo : §52.73 554.05 1.28 Area code Erkt
FDEPTH: 108 109 GearCond.code:
BDEPTH: 108 109 Validicty code:

Towing dir: 150¢ Wire out: 330 m Speed: 30 kn*10

Sorted: 78 Kg Total catch: 77.86 CATCH/HOUR: 155.72
SPECIES CATCH/HOUR % OF TCT. C  SAMP
weight numbers

Dantex congoensis 67.84 878 43.57 4635

Dentex angclensis 45.48 276 29.21 4634

Trachurus trecae 25.52 338 16.39 46133
Chelidenichthys gabonensis 4.36 58 2.80
Raja miraletus 3.16 8 2.03
Zeus faber 1.60 4 1.03
Dentex gibbosus 1.52 4 0.98
Torpedo torpedo 1.48 2 0.55
Dentex barpardi 1.08 4 0.59
Aricoma bondi 1.04 16 0.67
Trichiurus lepturus 1.04 2 0.67
Pagellus bellottii 0.96 [ 0.62
OMMASTREPHIDAE 0.32 8 0.21
Sepia =p. 0.16 4 0.10
Citharus linguatula 0.12 2 0.08
Boops boops 0.04 2 0.03
Total 155.72 100.03

DR. FRIDTJOF NANSEN PROJECT:Ad PROJECT STATION:1981

DATE:26/ 3/99
atart stcp  duration

GEAR TYPE: BT No: 2 POSITION:Lat s 616
Long E 1139

TIME :12:58:32 13: 25 24 27 (min)} Purpose code: 3
LOG : 963.14 564.46 1.30 Area code £
FDEPTH: 120 120 Gearcond.code:
BDEPTH: 120 120 Vvalidity code:
Towing dir: 150 Wire out: 370 m Speed: 30 kn°10
Sorted: 68 Kg Total cacch: 188.71 CATCH/HOUR : 419.36
SPECIES CATCH/HOUR %\ OF TOT. C SAMP
weight numbers
Dentex congoensis 326.58 3824 77.88 4638
Dentex angolensis 57.67 333 13.75 4636
Trichiurus lepturus 10.93 33 2.61
Trachurus trecas 9.60 87 2.29 4637
Spicara alta 4.80 93 1.14
Branchiostegus semifasciatus 2.80 7 0.67
Pagellus bellettii 2.67 20 0.64
Chelidonichthys gabonensis 1.87 33 0.45
Ariomma bondi 1.60 27 0.38
Priacanthus arenatus 0.84 2 0.20
Total 419.36 100.01
DR. FRIDTJOF NANSEN PROJECT : Ad PROJECT STATION:15982

DATE:26/ 3/99 GEAR TYPE: BT No: 2 POSITION:Lat 5 616
start stop duration Leng E 1133
TIME :14:43:31 15:13:10 30 (min) Purpose code: 3

LoG : 574.08 575.53 1.43 Area code L §
FDEPTH: 193 189 GearCond.code:
EDEPTH: 123 189 Validity code:
Towing dir: 160c Wire out: 570 m Speed: 30 kn=10
Sorted: 107 Kg Total catch: 265.85 CATCH/HQUR : 531.70
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight numbers
Trichiurus lepturus 304.04 1678 57.18
Pentheroscicn mbizi 53.02 522 9.97
Prercthrissus belloci 40.26 342 7.57
Synagrops microlepis 35.88 3036 7.50
Dentex angolensis 25.48 110 4.79 463%
CMMASTREFPHIDAE 19.14 238 3.60
MYCTOPHIDAE 11.78 9802 2.22
Chelidenichthys gabonensis 10.68 110 2.01
Parapenseus longirostris 6.54 1468 1.23
Bassanago albescens 5.88 100 1.11
2Zenopsis conchifer 3.86 6 0.73
Brotula barbata 3.38 4 0.63
Bembrops heterurus 2.32 28 0.44
Torpedo torpedo 2.24 2 0.42
Mcnolene microstoma 1.98 100 0.37
Sepia sp. 1.26 34 0.24
Total $31.72 1

DR. FRIDTJOF NANSEN
DATE:26/ 3/99
atart stop duration
TIME :16:44:03 17:14:22 30 (min) Purpose code: 3
1

PROJECT: Ad PROJECT STATION:1983
GEAR TYPE: BT No: 2 POSITION:Lat S 616
Long E 1130

LoG : 584.62 586.07 1.43 Area code 5

FDEPTH: 261 262 GearCond.cod

EDEPTH: 261 262 Validity code:

Towing €ir: 160¢ Wire out: 790 m Speed: 30 kn=10
Sorted: 101 Kg Total catch: 321.93 CATCH/HOUR: 643.86
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight numbers

Illex coindetii 427.42 400 66.38
Synagrops microlepis 67.62 4214 10.50
Chlorcphthalmus sp. 27.66 728 4.30
Parapenaeus longirostris 21.84 2324 3.35
Trichiurus lepturus 21.68 70 3.37
Chlorophthalmus atlanticus 18.90 2618 2.94
Pterothrissus belloci 16.18 182 2.51
Merluccius pelli 12.04 428 1.87
Pentheroscion mbizi 10.16 64 1.58
Brotula barbata 3.76 6 0.58
MYCTOPHIDAE 3.64 876 0.57
Aricmma bondi 3.64 70 0.57
Zenopsis conchifer 3.22 22 0.50
Benthodesmus tenuis 2.94 148 0.46
Dentex angolensis 0.52 4 0.14
Scorpaena normani 0.84 8 0.13
UNIDENTIFIED FISH 0.70 148 0.11
Sepia elegans 0.36 14 0.06
Peristedion cataphractum 0.22 8 0.03
Beryx splendens 0.18 2 0.02

Total 643.92 100.02



DR. FRIDTJOF NANSEN

DATE:26/ 3/99
start stop duration

TIME :19:26:24 19:56:26 30 (min)

LoG : 604.91 606.48 1.55
FDEPTH: 552 587
HDEPTH: 552 587

PROJECT:Ad
GEAR TYPE: BT No: 2 POSITION:Lat S 616

PROJECT STATION:1984

Long E 1120
Purpose code: 3
Area code -
GearCond.code:
Validity code:

Towing dir: 1650 Wire out:1650 m Speed: 30 Jn<10

Sorted: 50 Kg Total catch: 117.06 CATCH/HOUR: 234.12
SPECIES CATCH/BEOUR % OF TOT. C  SaMp
weight mumbers

Hoplostethus cadenati 71.26 1432 30.44
Nematocarcinus africanus 54.12 12516 23.12
STOMIIDAE 35.00 5516 14.95
Lamprogramms exutus 22.36 56 9.55
Malacocephalus laevis 13.10 2 5.60
Gadella maraldi B.48 1064 3.62
Centrophorus granulosus 7.12 2 3.04
CONGRIDAE 6.38 210 2.73
Merluccius polli 4.70 8 2.01
Todaropsis eblanae 3.22 36 1.38
Aristeus varidens 2.66 162 1.14
Trichiurus lepturus 1.88 4 0.80
Cubiceps sp. 1.40 2 0.60
Centroscymnus crepidater 1.34 8 0.57
Geryon maritae 1.14 4 0.49
Total 234.16 100.04

DR. FRIDTJOF NANSEN PROJECT: Ad PROJECT STATION:1985

DATE:27/ 3/99
start stop duration

GEAR TYPE: BT No: 2 POSITION:Lat S 606

Leng E 1207

TIME :05:29:49 05:55:47 30 (min) Purpose code: 3
LOG §65.80 667.26 1.45 Area code 1
FDEPTH 3 31 GearCond.code:
EBDEPTH: 32 31 Validity code:
Towing dir: 150¢ Wire out: 120 m Speed: 30 kn*10
Sorted: 5 Kg Total catch: 4.84 CATCH/HOUR = 9.68
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight mmbers
Pagrus pagrus 4.92 6 50.83
Rhinobatos albomaculatus 2.52 2 26.03
Lagocephalus laevigatus 1.62 4 16.74
Pagellus bellottii 0.52 2 5.37
Trachurus trecae 0.10 2 1.03
Total 9.68 100.00
DR. FRIDTJOF NANSEN PROJECT:A4 PROTECT STATICN:1986

DATE:27/ 3/99
start stop duration
TIME :07:32:10 08:02:48 30 (min)

LoG : 679.18 680.82 1.63
FDEPTH: 46 46
BDEPTH: 46 46

Towing dir: 330e Wire out:

Seorted: 29 Kg Total catch:

GEAR TYPE: BT No: 2 POSITION:Lat § 609

Leng E 1202
Purpose code: 3
Area code 2 1
GearCond.cod
Validity code:
170 m Speed: 310 kn*10

29.22 CATCH/HOUR : 58.4¢

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

Pagrus caeruleostictus 15.56 20 26.63
Epinephelus aeneus 12.86 8 22.01
Pagrus pagrus 7.52 ] 12.87
Decapterus rhonchus 7.50 10 12.83
Seriola carpenteri 5.42 4 9.27
Raja miraletus 5.22 8 8.91
Dentex barnardi 2.50 4 4.28
‘Lagocephalus laevigatus 1.30 2 2.22
Pagellus bellottii 0.56 2 0.96
Total 58.44 100.00

DR. FRIDTJOF NANSEN PROJECT:Ad PROJECT STATICN:1987

DATE:27/ 3/99
start stop duration
TIME :09:41:44 10:11:48 30 (min}
LOG : 694.92 696.58 1.65
FDEPTH: 82 a4
BDEPTH: a2 84
Towing dir: 3308 Wire oukt:

Sorted: 113 Kg Total catch:

GEAR TYPE: BT No: 2 POSITION:Lat s 608

Leng E 1152
Purpose cocde: 3
Area code 1
GearCond. c::da
Validity code:
270 m Speed: 30 kn"l0

33241 CATCH/HCUR : 664.82

SPECIES CATCH/HCOUR % OF TOT. C SAMP
weight numbers
Selene dorsalis 434.12 2064 65.30
Trachurus trecae 66.56 670 10.01 4642
Trichiurus lepturus 52.08 80 7.83
Brachydeuterus auritus 48.16 404 T.24
Dentex angolensis 24.80 134 3.713 4640
Aricmma bondi 10.24 14 1.54
Dentex congoensis 8.54 110 1.28 4641
Raja miraletus 4.74 8 0.71
Zeus faber 3.26 8 0.49
Sardinella aurita 3.02 18 0.45
Paeudupeneus prayensis 2.40 44 0.36§
Chelidonichthys gabonensis 1.64 18 0.25
Chloroscombrus chrysurus 1.64 8 0.25
Priacanthus arenatus 1.52 4 0.23
Pagellus bellottii 1.50 16 0.23
Dentex barnardi 0.60 2 0.09
Toral 664.82 95.99

DR. FRIDTJOF NANSEN PROJECT:A4 PROJECT STATION:1988
DATE:27/ 3/9% GEAR TYPE: BT No: 2 POSITION:Lat S &08

start stop duration Long E 1142
TIME :11:52:11 12:22:08 30 (min) Purpose code: 3

LoG : 710.31 711.93 1.61 Area code =1
FDEPTH: 113 115 GearCond.code:
BDEPTH: 113 115 Validity code:

Towing dir: 3d0c Wire out: 345 m Speed: 30 kn"10

Sorted: 55 Kg Total catch: 54.78 CATCH/HOUR : 109.56
SPECIES CATCH/HOUR % OF TOT. C  SAMP
weight numbers
Trichiurus lepturus 36.28 a8 33.11
Dentex congoensis 259.04 LT 26.51 4643
Dentex angolensis 28.84 170 26.32 4644
Raja miraletus 2.52 4 2.30
Spicara alta 2.16 28 1.97
Ari bondi 2.12 28 1.94
Selena dorsalis 1.56 4 1.42
Torpedo torpedo 1.48 2 1.35
Chelidonichthys gabonensis 1.24 16 1.13
Dentex gibbosus 0.92 2 0.84
Zeus faber 0.76 2 0.69
OMMASTREPHIDAE 0.68 10 0.62
Chaetodon hoefleri 0.64 4 0.58
Dentex barnardi 0.44 2 0.40
Pagellus bellottii 0.44 4 0.40
Trachurus trecae 0.24 2 0.22
Pterothrissus belleoci 0.20 2 0.18
Total 109.56 $9.98
DR. FRIDTJOF NANSEN PROJECT:A4 PROJECT STATION:1989

DATE:27/ 3/99 GEAR TYPE: BT No: 2 POSITION:Lat s 608
start stop duration Long E 1133
:13:52:39 14:22:04 29 (min) Purpose code: 3
723.79 725.37 1.57 Area code : 1
176 183 GearCond.code:
176 183 Validity code:
Towing dir: 350e Wire out: 520 m Speed: 30 kn*10

Sorted: 67 Kg Total catch: 111.42 CATCH/BOUR : 230.52
SPECIES CATCH/HOUR % OF TOT. C© SAMP
weight numbers
Trichiurus lepturus 107.92 617 46.82
Pentheroscion mbizi 48.50 451 21.04 4645
Carcharhinus falciformis 24.12 2 10.46
Pterothrissus belloci 23.01 194 9.98
Dentex angolensis 21.02 89 9.12 4646
Dentex congoensis 1.99 29 0.86
Chelidonichthys gabonensis 1.49 21 0.65
Raja miraletus 0.58 4 0.25
HIDAE 0.58 70 0.25
Brotula barbata 0.54 2 0.23
Scorpaena normani 0.50 1z 0.22
Microchirus frechkopi 0.08 4 0.03
Zenopsis conchifer 0.08 4 0.03
Tetal 230.41 99.94
DR. FRIDTJOF NANSEN PROJECT:A4 PROJECT STATION:1990

DATE:27/ 3/99 GEAR TYPE: BT No: 2 POSITION:Lat & 608
start stop duration Long E 1130

TIME :15:24:43 15:39:11 14 (min) Purpose code: 3
LOG : T32.68 733.50 0.81 Area code Skl
FDEPTH: 226 229 GearCond.code: 9
EDEPTH: 226 229 Validity code: 1

Towing dir: 269z Wire cut: 675 m Speed: 30 kn*10

Sorted: 66 Kg Total catch: 66.48 CATCH/HOUR : 284.91
SPECIES CATCH/HOUR % OF TOT. € SAMP
weight numbers
Pterothrissus belloci 52.46 600 18.41
Synagrops microlepis 51.94 2824 18.23
Dentex angolensis 40.20 163 14.11 4648
Pentheroscion mbizi 34.46 266 12.10 4647
Trichiurus lepturus 33,94 86 11.91
OMMASTREPHIDAE 24.26 231 8.51
Zenopsis conchifer 16.63 56 5.84
Chelidonichthys gabonensis 12.00 111 4.21
Parapenaeus longirostris 9.43 1384 3.31
3 heterurus 3.60 47 1.26
Bathysclea sp. 1.89 60 0.66
Brotula barbata 1.37 4 0.48
Dentex macrophthalmus 0.86 9 0.30
Uranoscocpus pelli 0.77 9 0.27
CAPROIDAE 0.69 13 0.24
Peristedion cataphractum 0.26 4 0.0%
Sepia elegans 0.17 9 0.06
Total 284.93 99.99
CR. FRIDTJOF NANSEN PROJECT: A4 PROJECT STATION:1991

DATE:27/ 3/99
start stop duratien
TIME :17:46:29 18:18:24 30 (min) Purpose code: 3

GEAR TYPE: BT No: 2 POSITION:Lat S 606
Long E 1124

LoG @ 746.99  748.56 1.56 Area cede =1
FDEPTH: 376 380 GearCond.code:
BDEPTH: 376 380 Validity code:

Towing dir: 360e Wire out: 100 m Speed: 30 kn*10

Sorted: 49 Kg Tetal catch: 86.57 CATCH/HOUR : 173.14

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

Nematocarcinus africanus 79.94 15100 46.17
Laemonema laureysi 26.98 338 15.58
Merluccius polli 19.88 78 11.48 4649
Chaunax pictus 8.26 64 4.77
PCLYCHAELIDAE 7.60 570 4.39
Malacocephalus laevis 5.22 42 3.01
Benthodesmus tenuis 5.08 190 2.53
‘UNIDENTIFIED FISH 3.82 252 2.21
Todaropsis eblanac 3.04 36 1.76
Epigonus telesccpus 3.04 42 1.76
Zenopsis conchifer 2.76 6 1.59
Illex coindetii 2.24 18 1.29
Aristeus varidens 2.14 206 1.24
Helicolenus dactylopterus 1.36 2 0.79
MYCTOPHIDAE 0.64 252 0.37
Gadella maraldi 0.64 64 0.37
Coelorinchus coelorhincus 0.50 10 0.29

Total 173.14 100.00



DR. FRIDTJOF MANSEN
DATE:27/ 3/99

start  at duration

TIME :19:34:28 20:04:23 30 (min) Purpose code: 3

LoG : 756.04 757.54 1.48 Area code 1

FDEPTH: 455 462

BDEPTH: 455 463

Towing dir: 360e Wire out:1300 m Speed: kn=10
Sorted: 137 Kg Total catch: 57.43 CATCH/HOUR :
SPECIES CATCH/HOUR % OF TOT. C
weight numbers

STOMIIDAE 62.66 840 32.16
Nematocarcinus africanus 19.82 2416 10.17
Laemonema laureysi 15.20 84 7.80
Merluccius polli 14.20 26 7.29
Maulisia microlenis 8.82 930 4.53
Helicolenus dactylopterus 8.82 44z 4.53
Gadella imberbis 7.70 658 3.95
Centrophorus granulcsus 7.64 2 3.92
Aristeus varidens 7.08 680 3.63
Ebinania costaecanarie 7.08 8 3.63
Etmopterus spinax 5.54 112 2.84
Bathygadus melancbranchus 4.70 22 2.41
Halosaurus ovenii 4.42 112 2.27
POLYCHAELIDAE 4.42 330 2427
SCYLICRHINIDAE 4.42 112 2.27
Trichiurus lepturus 3.96 4 2.03
Laemonema laureysi 2.38 8 1.22
QFHIDIIDAE 2.18 112 1.12
Chaceon maritae 2.10 14 1.08
Todarcpsis eblanae 0.64 [:] 0.33
Coelorinchus coelorhincus 0.56 8 0.29
Total 194.34 99.74

PROJECT:Ad
GEAR TYPE: BT No:

PROJECT STATION:1992
2 POSITION:Lat
Long E 1122

s 607

194.86

SAMP

4550
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Annex I
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MEAN LEWGTH = 41.70cm W=
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5 1w % ox B B4 45 %

Brotula barbata
Pooled sample { weighted by catch).
as
WESER OF SUGTAWLES @ 3

SNPLES POLMD BETWEEN 5T. NO.1840 ARD 1874,
SAAPLES SEARCRED BETWEEN 57. 50,1812 AMD 1992 ,

S @ o1 2 B W % @ 4 s s
Chloroscombrus chrysurus

45

Pooled sample ( weighted by catch).
FEAN LERGIN & 75.72cm Wr 249
WMEER OF SUBSARPLES : &
SAWPLES FOLND BETUEEN ST. NO.1B13 axd 1831,
SANPLES SEARCHED BETWVEEN §7. 20,1812 AKD 1992 .

Length distribution of main species

x
s0-
0
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s'wuiz':zssa:iuicssossu':_ai_
Merluceius polli
Pooled sample ( weighted by catch).
FEAN LENCTN & 25 BTcw me 1404
maarr of €5 : 27
SARPLES FOUND BETVEEN S7. 80,1812 A0 1992,
SMPLES SEATOMD BETVEEN ST. 80,1812 M0 1997 .
x
50-
&0-
30-
20-
-
I I E I I
Selene dorsalis
Pooled sample ( weighted by catch).
REAN LENGTH = 26.17cm W 233
MMSER OF SUBSANPLES : 3
SAMPLES FOLAD BETWEEN ST. MO.TAS1 AMD 1831.
TAPLES SEARCHED BETVEEM 51, KO.1812 A 1992 .
I
50-
<o-
30-
20-

50 %5 &0 &5

T T

5 1 15 @ 2 m N
Trachurus trecae

@ &

Pooled sample ( weighted by catch).
WEAM LENGTN = 14.01ca s 3216
WUMBER OF SUBSARPLES :
SAKDLES FOLMO BETWEEN ST. 50,1813 AND 1987,
SANPLES SEARCHED BETWEEN $T. MO.1812 kD 1992 .

5:&;&2&2&5&3&46‘55655'5055

Brachydeuterus auritus

Pooled sazple ( weighted by eatch),
KEAM LENGTH = 13,85cn M= 2977
MUMBER OF SUBSAMPLES : 12
FAMPLES FOLWD BETWEEN 57, NO.IBTY AND 1958,
SAMPLES SEANCHED BETWEEN ST, NO.1812 axD 1997 ,



z
50-

&0

'

I EE R
Pomadasys incisus

I3
&

Pooled sample ( weighted by catch).
MEAN LENGTA & 17,20ca s 102
MGER OF SUBSAMPLES : &
SAMPLES FOUMD BETWEEW ST. 80,1815 AD 1827
SAMPLES SEARCHED BETWEEM ST. BO.1312 AND 1952 ,

SRS S ES Sty s S s S o
5 W 15 20 2 Yo 35 L0 45 50 55 &0 &5
Pomadasya peroteti

Pooled sample ( weighted by catch).
KEAX LENGTN = 32_6tca N=  BS
WUREER OF SUBSARPLES = 3
SAKPLES FOMD BETWEEN 5T. O.1901 AND 1913,
SAMPLES SEARCNED BETWEEN ST. NO.1812 AND 1992 .

5 10 15 0 25 30 55 &0 45 50 55 & &5
Pomadasys jubelini

Pooled sample ( weighted by catech).
MEAN LENGTH = 32.99cm Ms 275
MUMBER OF SUBSAWLES @ 8
SAWPLES FOUMD BETWEEN ST. NO.1813 @ 1933,
SAMPLET SEARCHED BETWEEM $T. NO.1812 AND 1992 ,

S 0 15 2 B N ¥ @ 4 % % & &8
Pomadasys rogeri

Pooled sample ( weighted by catch).
WEAN LEWGTH = 31.12cm Wx 50
WLUMBER OF SUBSARPLES ©
SANPLES FOD BETWEEN ST, 80,1813 axd 1833,
SAXPLES SEARCHED BETWEEN St. NO.1812 AND 1992 .



B

B EEEEEEEE R
Dentex angolensis

Pooled pample ( weighted by catch).
maa umets o 3P w0 1Y
BASIE OF SIS 1 &0
S st Pams GINln §1. 50,1519 A 1950,
BwLLT BLASCEES BITMEEN ¥7. DO.181Z ARD 1992 .

En

T T T T T T T

S W 15 20 B 30 3 40 &5 50 55 60 &
Dentex congoensis

Pooled sample ( weighted by catch).
REAN LERGTH = 36.3bem We 1842
MBSEN OF SUBSAWPLES : 23
SAPLES FOLND BETWEEN 37. HO.1904 Aw 1983,
SaxPLES SEARCNED BETVEEN 3T, 50,1812 MWD 1992 .

S S E Sy e e S Sy ey sy Sy s o
S 10 15 20 7 30 35 <0 ¢ 50 5 &0 &5
Dentex macrephthalmus

Pooled sample ( weighted by catch).

MEAM LEMCTN ® 22.72ca Ne 1397

WUMBER OF SUBSAMPLES : 73

SARPLES FOUMD BETWEEN ST. KO.1814 AWD 1975.
SAMPLES SEARCHED BETVEEW 3T. 80.1812 AKD 1997 .

-
30-
20-
10-
- = -
HEEREEEEEEEEEE R
Dentex barnardi
Pooled sample ( weighted by catch).
MEAN LENGTN = 27.6%¢ca ms T4
Wik OF SLBSANPLES : 19
SUPLES FOUND BETWEEN ST. NO.1815 Ao 1979,
SAPLES STANCRED BETWEEM ST, 20,1812 A 192 .
T
T
5.
-
13-
20+
10-
: 1 |4 L 1 18
I EEEEEEEN EEE
Dentex gibbosus
Pooled sample ( weighted by catch).
MEAM LENGTN = 35.37ca = 37
MUNBER OF SUBSAMPLES : 6
SANPLES FOUND BETWEEM ST. NO.T828 AW 1925,
SARPLES SEARCKED BETVEEN ST, 4O,1812 A0 1992 .
x
5=
L0~
33
20-

S 10 15 20 25 30 3 40 45 S50 55 60 &5
Pagellus bellottil

Fooled sample { weighted by catch).

WEAM LENGTH = 18.41ca M= 2934

KUMIER OF SUBSAMPLES : 51

SARPLES FOURD BETWEEM ST. RG.1813 AMD 1979,
SAMPLES SEARCHED BETWEEM ST. BO.1ATZ AMD 1992 .



el

HE I EE S
Pseudotolithus typus

Pooled sample ( waighted by catch).
KEAN LENGTH = 38.76ca s 315
BUMBER OF SUSSAMPLES : 11
SAPLES FQLAD BLTWEEN ST. %0.1823 i 1977.
SANPLES SEARCWED SEMVEEN ST. 20,1812 AND 1992 .

X
50~

20+

-
IR EE I E]

Sphyraena guachancho

Pooled sample ( weighted by catch).

MEAN LEMGTH w 4%.82¢cm ux 117

MUMBER OF SUBSAMPLES : 7

SAMPLES FOUND BETWEEN ST. MO.1821 A 1882
SAMPLES SEARCHED BETWEEM ST, XD.1812 AMD 1992 .

S W 15 20 2 30 35 &0 45 50 S5 60 &5
Stromateus fiatola

Pooled sample { weighted by catch).
WEAN LENGTH » &4.0Scm dn 181
MIMAER OF SUBSAWPLES : 5
SANPLES FOUMD BETVEEN ST. ¥0.1824 AND 1874.
SAPLES SEARCHED BETMEEN ST. NO.1812 Awd 1992 .

ol

x
50-

500 15 B B W OB @ 4 %5 6 6
Umbrina canariensis

Pooled sample ( weighted by catch).
KEAR LERCIN & 32 S1cm Ne 480 :
BUNBER OF SUSSAMPLES @ 10
SURPLES FORD BETLEER 31, BO.1B14 A 1952,
SAMPLES STAZCHED BETWEEN ST. %O,1812 AND 1997 .

L,

L]
S 1 15 20 25 30 35 40 4 5 5 6 &
Galeoides decadactylus

Pooled sample ( weighted by catch).
MEAN LENGTH » 27 52cm M= 142
NUNBER OF SUBSANPLES : &
SAMPLES FOUKD BETWEEN ST. WO.1822 AND 1842,
SARPLES SEARER{O BETWEEN 51. MO.1812 AMD 1992 .



Annex [II Swept Area

SWEPT AREA ANALYSIS FROM STATION 1812 TO STATION 1886

A. Luanda - Benguela (Shelf)

SPECIES NAME SAMPLE DISTRIB. BY CATCH CLASSES % inci- Mean Mean densities by bottom depth strata t/nm?

Lower limits, Kg/nm dence dens.

>0 10 30 100 300 1000 t/nm? 20- 50m 50-100m 100-200m 200-300m
Brachydeuterus auritus 10 3 5 7 S 3 60 20.61 13.37 49.47 0.47
Trachurus trecae 20 5 9 3 1 &9 2.68 0.68 5.54 2.34
Dentex macrophthalmus 6 6 6 3 36 1.92 0.01 3.58 6.88
Trichiurus lepturus 20 6 6 1 1 62 1.81 0.68 3.83 0.97 0.46
Pagellus bellottii 18 8 6 3 64 1.81 0.62 4.44 0.47
Synagrops microlepis 2 2 4 2 18 1.81 0.01 0.68 11.25
Umbrina canariensis 10 4 1 e 31 1.46 0.67 4.82
Chloroscombrus chrysurus 1 1 2 2 29 1.08 1.09 2.33
Anthias anthias 1 1 4 0.86 3.38
Galeoides decadactylus 5 2 2 1 18 0.72 1.03 1.32
Brotula barbata 17 7 3 49 0.53 0.02 0.32 0.95 1.20
Selene dorsalis 18 7 2 49 0.50 0.82 0.62 0.29
Stromateus fiatola 5 3 3 20 0.46 0.66 0.83 0.02
Pomadasys incisus 4 2 1 13 0.43 0.14 1.15
Dentex barnardi 20 5 2 49 0.42 0.18 0.57 0.7
Raja miraletus 26 6 2 62 0.38 0.33 0.36 0.66 0.04
Sphyraena guachancho 10 5 2 3 0.36 0.76 0.48
Zenopsis conchifer 5 3 2 18 0.35 0.39 1.73
Engraulis encrasicolus 4 1 3 15 0.34 0.59 0.05 0.66
Dentex angolensis 19 4 42 0.25 0.02 0.13 0.565 0.23
Chlorophthalmus atlanticus 2 3 9 0.25 1.1
Boops boops 10 3 1 25 0.24 0.13 0.75
Merluceius polli 5 2 13 0.23 1.60
Zeus faber 20 1 1 40 0.22 0.01 0.41 0.29
Pseudotol ithus typus 5 1 2 15 0.21 0.51 0.22
Lithognathus mormyrus 7 1 15 0.19 0.04 0.51
Citharus linguatula 28 2 55 0.17 0.03 0.24 0.26 0.10
Chelidonichthys gabonensis 15 3 33 0.15 0.01 0.20 0.27 0.08
Pterothrissus belloci 13 1 1 27 0.15 0.01 0.22 0.59
Atractoscion aequidens 3 1 1 @ 0.14 0.02 0.34 0.08
Pomadasys rogeri 3 1 1 9 0.14 0.15 0.30
Epinephelus aeneus 15 1 1 3 0.12 0.20 0.19 0.02
Lutjanus fulgens 1 2 0.12 0.47
Pomadasys jubelini é 1 13 0.1 0.06 0.27
Pseudupeneus prayensis 12 3 27 0.10 0.01 0.29
Spicara alta 1 1 1 5 0.09 0.34
Trigla lyra 8 1 16 0.08 0.0% 0.21
Todaropsis eblanae 10 18 0.06 0.02 0.38
Dentex gibbosus 6 1 13 0.06 0.01 0.01 0.21
Sea urchins 1 2 0.06 0.16
Alloteuthis africana 11 20 0.05 0.10 0.03 0.04
Scorpaena sp. 1 1 4 0.05 0.13 0.01
Torpedo torpedo 10 1 20 0.05 0.14 0.02
Raja clavata 1 1 4 0.05 0.19
Dasyatis margarita 1 2 0.05 0.14
Grammoplites gruveli 20 36 0.05 0.05 0.08 0.03 0.03
Bembrops heterurus 8 1 16 0.05 0.07 0.02 0.15
Ophisurus serpens 1 2 0.05 0.35
Parapenaeus longirostris 13 24 0.04 0.01 0.23
Penaeus notialis 5 9 0.01
Plesiopenaeus edwardsianus 1 2
Other fish 1.12 1.40 0.93 1.06 1.47
Sum all species 43.23 24.07 76.99 25.09 28.48
Sum Snappers 0.13 0.47 0.02
Sum Groupers 0.14 0.22 0.20 0.05
Sum Grunts 21.34 13.84 51.20 0.49
Sum Croakers 1.89 0.67 1.32 4.93 0.01
Sum Seabreams 4.89 0.88 5.80 6.39 7.1
Sum Sharks 0.03 0.06 0.02 0.01 0.06
Sum Rays 0.58 0.48 0.66 0.89 0.07
Sum Squids 0.25 0.14 0.19 G.38 0.42
Number of stations included in analysis, total and by depth strata 55 14 19 14 8




SWEPT AREA ANALYSIS FROM STATION 1812 TO STATION 1886

B. Luanda - Benguela (Slope)

SPECIES NAME SAMPLE DISTRIB. BY CATCH CLASSES % inci- Mean Mean densities by bottom depth strata t/nm?

Lower limits, Kg/nm dence dens.

>0 10 30 100 300 1000 t/nm? 200-300m |300-400m 400-500m 500-600m
Chlorophthalmus atlanticus 8 1 3 T 1 1 58 9.60 1.71 39.27 0.05 0.01
Synagrops microlepis 5 1 3 1 2 46 4.12 11.25 2.85
Dentex macrophthalmus 2 3 2 2 31 2.12 6.89
Merluccius polli 11 5 4 2 7 2.00 1.60 3.32 3.18 0.04
Laemonema laureysi 7 7 1 58 0.84 0.05 2.15 1.31 0.09
Nematocarcinus africanus 6 2 3 42 0.71 0.18 0.92 1.99
Zenopsis conchifer 6 4 1 42 0.60 1.73 0.25 0.02 0.01
Hoplostethus cadenati 3 2 2 27 0.59 0.01 0.09 2.45
Yarrella blackfordi 4 3 1 31 0.45 0.07 1.87
Trichiurus lepturus 14 5 73 0.44 0.46 0.64 0.22 0.43
Brotula barbata 2 4 1 27 0.37 1.20
Stomias affinis 7 3 1 42 0.32 0.18 0.13 1.05
Pterothrissus belloci 6 2 1 35 0.30 0.59 0.52
Coelorinchus coelorhincus 15 2 65 0.29 0.22 0.49 0.46
Lamprogrammus exutus 4 1 19 0.23 0.99
Todaropsis eblanae 19 73 0.20 0.38 0.29 0.05 0.03
Aristeus varidens 8 2 38 0.20 0.17 0.15 0.53
Scorpaena normani 5 1 23 0.18 0.03 0.73 0.01
Dibranchus atlanticus 4 2 23 0.18 0.63 0.15
Hoplostethus sp. 1 1 8 0.17 0.02 0.72
Parapenaeus longirostris 1 1 46 0.15 0.23 0.32
Hymenocephalus italicus 8 1 35 0.14 0.47 0.13
Lophius vaillanti 14 54 0.14 0.18 0.23 0.18
Gadel [a maraldi 1 1 8 0.13 0.55
Cynoponticus ferox 2 1 12 0.12 0.01 0.50
Squalus megalops 1 4 0.11 0.48
Ophisurus serpens 1 4 0.11 0.35
Geryon maritae & 1 27 0.11 0.30 0.13 0.04
Lamprogrammus sp. ; 1 4 0.10 0.44
Malacocephalus occidentalis 11 42 0.10 0.03 0.13 0.17 0.08
Centrophorus granulosus 35 1 15 0.09 0.32 0.08
Triplophos sp. 10 35 0.09 0.04 0.13 0.21
Carcharhinus limbatus 1 4 0.08 0.35
MYCTOPHIDAE 5 19 0.08 0.07 0.11 0.15
Epigonus telescopus 1 4 0.08 0.25
Dentex angolensis 2 1 12 0.07 0.23
Etmopterus lucifer 3 1 15 0.06 0.19 0.02 0.03
Uranoscopus cadenati 1 4 0.05 0.18
SCYLIORHINIDAE 1 4 0.05 0.20
Bembrops heterurus 6 23 0.05 0.15 0.01
Xenomystax sp. 5 19 0.05 0.03 0.16
Plesionika martia 2 8 0.01 0.05
PANDAL IDAE 2 8 0.01 0.04
Plesiopenaeus edwardsianus 3 12 0.01 0.01 0.03
Other fish 0.76 0.86 0.65 0.99 0.61
Sum all species 26.66 28.50 55.09 10.42 11.92
Sum Snappers
Sum Groupers
Sum Grunts
Sum Croakers 0.01
Sum Seabreams 2.19 7.12
Sum Sharks 0.48 0.06 0.61 1.21 0.15
Sum Rays 0.03 0.07 0.02 0.03
Sum Squids 0.23 0.42 0.34 0.05 0.05
Sum
Number of stations included in analysis, total and by depth strata 26 8 6 6 6




JEPT AREA ANALYSIS FROM S

. Congo River - Luanda (S

TATION 1887 TO STATION 1992

helf)

SECIES NAME SAMPLE DISTRIB. BY CATCH CLASSES % inci- Mean Mean densities by bottom depth strata t/nm?

Lower Limits, Kg/nm dence dens.

>0 10 30 100 300 1000 t/nm? 20- 50m 50-100m 100-200m 200-300m
"achydeuterhs auritus 17 1 4 10 4 46 5.61 9.55 10.43 2.05
fhagrops microlepis 2 5 6 4 3 25 3.30 7.25 4.20
*ichiurus lepturus 33 17 N 6 84 2.76 0.36 2.40 4.52 2.01
:lene dorsalis 13 4 5 25 0.87 0.36 1.95 0.59
1loroscombrus chrysurus 7 1 2 1 1 15 0.83 4.30 0.21
iisha africana 2 4 2 10 0.72 3.58 0.27
1lorophthalmus atlanticus 4 1 1 1 9 0.68 4.47
nbrina canariensis 8 2 1 14 0.66 0.21 1.63
igellus bellottii 30 10 2 1 54 0.62 0.06 1.77 0.19
:ntex angolensis 38 17 1 71 0.60 0.41 1.07 0.56
:ntex congoensis 21 7 2 1 39 0.48 0.40 0.98
ymadasys jubelini 4 2 1 1 10 0.43 2.23 0.12 0.01
:ntex barnardi 19 3 1 1 30 0.35 0.38 0.77 0.14
shyraena guachancho 17 5 2 29 0.34 1.55 0.22
;erothrissus belloci 23 9 1 42 0.30 0.07 0.37 0.97
.lex coindetii 19 1 1 27 0.26 0.01 0.14 1.35
gyrosomus hololepidotus 1 1 1 0.25 0.67
1ja miraletus 40 3 2 57 0.23 0.08 0.53 0.15 0.01
seudotolithus typus 3 5 2 13 0.22 0.93 0.17
ymadasys incisus 2 3 2 9 0.21 0.19 0.57
ileoides decadactylus 4 5 1 13 0.21 1.09 0.05
reroscion peli 6 10 0.20 1.08 0.01
nopsis conchifer 23 3 33 0.15 0.03 0.20 0.43
yops boops 19 1 1 27 0.15 0.03 0.37
ilorophthalmus sp. 1 1 1 4 0.14 0.90
ielidonichthys gabonensis 36 3 49 0.13 0.14 0.22 0.04
IMASTREPHIDAE 21 4 32 0.13 0.01 0.10 0.56
irapenaeus longirostris 15 4 24 0.13 0.06 0.69
wrida brasiliensis 25 2 34 0.1 0.11 0.21
:romateus fiatola 9 2 1 15 0.1 0.54 0.04 0.01
igrus caeruleostictus 13 1 19 0.11 0.16 0.22 0.04
‘otula barbata 38 1 49 0.1 0.02 0.18 0.21
yinephelus aeneus 16 1 22 0.10 0.10 0.25 0.02
wrdinella maderensis 12 1 16 0.10 0.06 0.30
»ptocharias smithii 9 3 15 0.09 0.09 0.14 0.09
imadasys peroteti 2 1 1 4 0.09 0.22 0.16
:ntheroscion mbizi 8 2 13 0.08 0.15 0.15
tharus linguatula 35 1 46 0.08 0.02 0.18 0.07
vicara alta 16 2 23 0.07 0.11 0.18
‘iomma bondi 16 1 22 0.07 0.01 0.05 0.35
ntex gibbosus 12 1 16 0.06 0.04 0.12
rrpedo torpedo 26 1 34 0.06 0.12 0.05 0.02
la mola 1 1 0.06 0.21
itopus vulgaris 12 1 16 0.05 0.11 0.04
yinephelus guaza ? 1 1 3 0.05 0.02 0.13
mbrops heterurus i 1 15 0.05 0.05 0.19
‘CTOPHIDAE 4 1 6 0.05 0.01 0.26
icinostomus melanopterus 1 1 0.05 0.26
dus parkii 7 1 9 0.05 0.28
lenocera africana 1 1 3 0.02 0.11
naeus notialis 5 6 0.01 0.04
naeus kerathurus 1 1
her fish 1.30 2.22 1.57 0.82 1.21
m all species 23.89 29.84 24.27 22.87 18.76
m Snappers
m Groupers 0.16 0.10 0.30 0.15
m Grunts 6.39 12.32 11.32 2.08
m Croakers 1.45 2.01 0.44 2.52 0.19
m Seabreams 2.45 0.68 3.70 3.01 0.64
m Sharks 0.20 0.16 0.31 0.25 0.04
m Rays 0.46 0.88 0.74 0.21 0.03
n Squids 0.57 0.33 0.40 2.03
T
mber of stations included in analysis, total and by depth strata 79 14 24 29 12




SWEPT AREA ANALYSIS FROM STATION 1887 TO STATION 1992

D. Conge River - Luanda (Slope)

SPECIES NAME SAMPLE DISTRIB. BY CATCH CLASSES % inci- Mean Mean densities by bottom depth strata t/nm?
Lower limits, Kg/nm dence dens.
>0 10 30 100 300 1000 t/nm? 200-300m |300-400m 400-500m 500-600m
Nematocarcinus africanus 4 4 4 3 1 42 2.76 0.86 4,04 10.40
Chlorophthalmus atlanticus 4 4 31 32 2.50 4.47 3.45
Synagrops microlepis 3 7 6 2 47 1.96 4.20 2.01
Merluccius polli 17 3 8 1 76 1.88 0.14 4 .44 1.93 0.15
Trichiurus lepturus 25 4 1 1 82 0.99 2.01 0.53 0.85 0.07
Illex coindetii 16 1 1 47 0.51 1.35 0.13 0.22
Benthodesmus tenuis 8 3 2 34 0.50 0.01 0.57 1.49 0.04
Laemonema Llaureysi 15 8 58 0.48 0.01 1.00 0.67 0.14
Pterothrissus belloci 12 8 53 0.47 0.97 0.51
Chlorophthalmus sp. 2 1 1 1 0.30 0.90 0.03
Parapenaeus longirostris 14 5 50 0.29 0.69 0.22 0.01
Zenopsis conchifer 21 3 63 0.20 0.43 0.16 0.05 0.02
Hoplostethus cadenati 6 2 21 0.20 0.08 1.13
OMMASTREPHIDAE 5 4 24 0.20 0.56 0.06 0.01
Dentex angolensis 7 3 24 0.18 0.56
Hymenocephalus italicus 13 1 37 0.17 0.35 0.30
Coelorinchus coelorhincus 20 1 55 0.17 0.03 0.45 0.08 0.02
Chaunax pictus 8 1 24 0.14 0.30 0.18 0.05
Centrophorus granulosus 7 1 21 0.12 0.14 0.57
Triplophos sp. 5 2 18 0.12 0.12 0.57
STOMIIDAE 1 2 8 0.11 0.36 0.19
Lamprogrammus exutus 7 1 21 0.1 0.09 0.56
GALATHEIDAE * 8 1 24 0.1 0.03 0.28 0.09
Ariomma bondi 8 1 24 0.1 0.35 0.01
MYCTOPHIDAE 9 1 26 0.10 0.26 0.06
Gadella maraldi 11 29 0.10 0.02 0.20 0.11 0.05
Chlorophthalmus agassizi 1 3 0.10 0.32
Myctophum sp. 1 1 5 0.09 0.28
Malacocephalus laevis 14 37 0.08 0.14 0.09 0.09
POLYCHAELIDAE 7 1 21 0.08 0.05 0.18 0.19
Aristeus varidens 15 39 0.07 0.03 0.18 0.13
Brotula barbata 10 26 0.07 0.21
Dibranchus atlanticus 9 1 26 0.07 0.04 0.23 0.02
Tedaropsis eblanae 12 32 0.06 0.07 0.05 0.04 0.06
Bembrops heterurus 5 1 16 0.06 0.19 0.01
Spicara alta 2 1 8 0.06 0.18
Stomias sp. 1 3 0.05 0.28
Solenocera africana 3 1 1" 0.05 0.15
Pentheroscion mbizi 4 1" 0.05 0.15
Yarrella blackfordi 5 1 16 0.05 0.03 0.29
CHLOROPHTHALMIDAE 3 8 0.05 0.11 0.03
Aulopus cadenati 2 1 8 0.05 0.14
Plesiopenaeus edwardsianus 6 16 0.02 0.03 0.07
SHRIMPS 1 3 0.01 0.05
Other fish 1.11 0.86 0.85 1.18 2.09
Sum all species 16.96 18.76 17.70 12.73 17.29
Sum Snappers
Sum Groupers
Sum Grunts
Sum Croakers 0.06 0.19
Sum Seabreams 0.21 0.64
Sum Sharks 0.30 0.04 0.06 0.57 0.89
Sum Rays 0.05 0.03 0.04 0.14
Sum Squids . 0.79 2.03 0.26 0.27 0.07
Sum

Number of stations included in analysis, total and by depth strata 38 12 12 8 6



Annex IV

1. Stratified mean density and confidence intervals

The stratified estimator of mean density in the entire area is calculated as (Cochran, 1977; eq.
5.1, p. 91)

Vo= 207 (1)
j=1
where
L is the number of strata,
area, . ) ) .

W, = ———— is the proportion of the survey area in the i stratum,

total area

nl

ny‘.k
—_ k=1

i

is the average catch in the i stratum
n

T

»; is the number of tows in the i™ stratum, and

¥ix is the catch by the ¥™ tow in stratum i (normalized to either kg/hour
or tnmi2 =—2% ___ for biomass estimates).
area swept,

The estimated variance of the stratified mean, v, , is

2

var(y,) = ) W2 =, @

i=1 i

]

=

where

Z(yi,k _E)z
2 - k=1 .

st =

I

®3)

n-—1

(]

When ¥, is estimated in t/nmi’ then an estimate of the total biomass in the area is calculated

by

B=1y, -total area 4)



2. Precision of the estimates of mean density

2.1. Estimates based on the sample mean

The estimate of the standard error for each stratum mean is given by
se(y )= fi 5)
Yol n ? (

The standard error of the stratified mean (¥, equation 1), i.e. the square root of the variance

where s? is from equation (3).

of y,, is calculated as

se(y,) =+/var(y, ), ©

where var(y,) is defined by equation (2).

If the sample size is “large” enough, then the Central Limit Theorem states that each time a
survey is conducted there is a 95% chance that the true mean lies in the interval (see Cochran,
1977, pp. 39-44)

Vo t(n—])se(j;st) s (7

where # is from Students t-table with (n-1) degrees of freedom and o = 0.025.

2.2.  Estimates of the mean based on lognormal theory - The Pennington estimator

Since abundance data from marine surveys usually have a large variance (much higher than
the mean) and are highly skewed to the right, the sample sizes are typically not large enough
so that equation (2) is a valid 95% confidence interval. In fact, the confidence associated with
the interval given by equation (7) is usually much lower than 95% (McConnaughey and
Congquest, 1992; Conquest ef al., 1996; Pennington, 1996). A major problem to the degree of
skewness is due to the high proportion of zero tows often observed. Development of
confidence intervals is complicated by the asymmetric distribution, and the occurrence of zero
catches confounds an effective normalization transformation. Logarithmic transformation will



stabilize the variance but data will still not be normally distributed and interpretation of re-
transformed means is difficult (Pennington and Grosslein 1978).

One way to generate more precise estimates of the mean and more accurate confidence
statements for skewed marine data is to base the estimators on the lognormal Delta
distribution (Pennington, 1983, 1996; Conquest ef al., 1996), in which catches are divided into
zero and non-zero units, followed by transformation of the non-zero values to natural
logarithms. When it is found that the transformed non-zero data are approximated by a
lognormal distribution (i.e. the logged values are normally distributed), then a more efficient
estimator of mean density, c;, within each stratum is given by (Pennington, 1983, 1996)

¢ = —exp(%,)G, (s2,/2), ®)
n, <

i

where
m; is the number of sample values greater than 0 in stratum i,

X,and s7, are the mean and variance, respectively, of the log transformed values of
catches greater than 0, and

G, (f) is an infinite series function of m and f [for example, m = m; and f= s2,/2in
equation (8)] which is used to correct for bias in re-transformation from log to
arithmetic scale and is defined by

5 (m-1)*" 1/
. 9
;mf(m+1)(m+3)---(m+2j—3)j! &

& (==l
m

The variance of ¢; is given by

n, (n,—1) m—-1"

1

var(c,) = 2% em(zf,-){f—'— G| G(m —2 J} (10)



2.3. The modified Pennington estimator

In contrast to estimates based on the sample mean (equation 1 and 2), which are highly
sensitive to a single or a few isolated high catch rates that may account for more than 50% of
the total catch, Pennington’s estimator (equations 8 and 10) is sensitive to low catch rates
which contribute little to the total catch, but when log-transformed may give large negative
values resulting in a distribution skewed to the left. In such a case a more precise estimator of
mean density within each stratum, [i., is given by (modified from Pennington, 1983, 1996)

7 =£’3fiﬂ3—4 + 2 exp(%)G, (5, /2). (11)

:
where
m; is the number of sample values greater than a defined ‘cut-level’ (rather than 0 as in
equation 8) in stratum 4,
¥/ denotes the arithmetic mean of the non-transformed values less than the cut-level,
and
X, and sz‘,. are the mean and variance, respectively, of the logged values of catches

greater than the cut-level.

The variance of [i, is given by

(" )_ ( )'f' nr_rnl_l !2+ mi(ni_mi) --12_2 ni—ml' —Ix (12)
vk = Ve - ) T\ e P A meG o <

where
s/? is the variance of the values less than the cut-level (equation 3), and

¢; and var(c;) are equations (8) and (10) with m; bigger than the cut-level.

There is no single objective criterion upon which to define a cut-level bigger than zero.
Basically the logged Delta distribution should be viewed (e.g. in GRAFER) in order to
determine if it is skewed to the left and/or contains isolated small catches. As a ‘rule of
thumb’ (Pennington pers. com.) the cut-level should be set = (2%, —x__ ), where %, and 2 I
are the mean and the largest value, respectively, of the log transformed values of catches
greater than 0.



2.4.  Stratified mean and confidence interval based on lognormal theory

The stratified estimate of mean density (denoted by [i,,) in the entire area is calculated by

replacing y, with i, for each stratum in equation (1). The standard error of [i, is obtained by

substituting var([i, ) for s? /n, (which equals var( ¥;)) in equation (2) and then

se(fly) = +/var(jl,) (13)

Sometimes the [i_-estimator is higher than the one based on the sample mean. This is

because, given the sample sizes typical for marine surveys, the sample mean tends to
underestimate the true mean most of the time for these highly skewed distributions
(Pennington, 1983, 1996; Conquest et al., 1996).

An approximate 95% confidence interval for [j_ is given by

ﬁsl L t(n—l)se(las;) (14)






Annex V  Excel sheet used for calculations of biomass and confidence intervals

Made 23/3 1999 by Jeppe Kolding This example is the biomass of seabreams in Sector 2 1998

This sheet is used to calculate stratified mean density, total biomass, and 95% confidence limits on the total biomass.

Inputs are only required in the yellow fields and optinally the t-value can be set. NOTE that the Station field MUST be 1 even if there is no catch
Density (nm~2) is from NAN-SIS and Coefficient of variation (CV) is from GRAFER using the same depth intervals

The underlying assumption is that the CV from the catch (kg/hour) is equal for for the density (fnm#2), i.a. that the swept area is constant per hour
Equation numbers (1) and (2) refers to Appendix in report

Input from NANSIS GRAFER
Depth (m) Area No Stations| Density (/nm#2)| CV (kg/hour) Equation(1)= m:om_
20-50 1068 9 2.38 0.9 570 4 .0:46 .588
50-100 1586 17 4.74 0.93| . :
100-200] 1439 12 5.37 1.14|
200-300 407 8 4.03 1.31})
300-400 372 1 0 o
400-500 343 1 0 0 )
500-600 346 1 0 o] | S 0000 T 0.00
Total 5561 |Var(strat-mean)=
t- value = | 2|

Stratified mean = [SE(strat-mean)=

95% Confidence limits:
112946 - ""25908]

[Total biomass:







Annex VI

NAN-SIS species codes used in defining the ‘grouped species’ tables

GROUP
MAIN Demersal |Pelagic Shrimp Cephalopod |sharks
SPAO0OO |ENGO0O0O SHRO000 [SQUOO000 SHA0000
POD0O000 |CLU00O0O
SCI0000 [CAR0000
ARDO0O0OO |SCM0O000
SER0000 |SPHO000
LUT0000 (TRIO0O00O0
OPDAAQO |STRAAOOD
MERMEOO
PELAGIC |[Clupeids [Carangids |Scombrids |Hairtails Barracudas
ENGO000O |CARO0000 SCM0000 ([TRIOO000 SPHO000
CLU0000
DEMERSAL [Seabream [Snappers |Groupers |Grunts Croakers
SPADEOO |LUT0000 |[SER0000 [PODPOCO |SCIO000
SPADIOO
SPALIOO
SPAPAODO
SPAPRO0Q
SPASP00
DEEP 1 Seabream |Hake P.longiros [A.varidens |N.africanus
SPADE(OO |MERMEO3 |SHRPE31 |[SHRAR22 |SHRNEZ21
SPADIOO |MERME12 |SHRPEP1 |SHRARA1L
SPALI0O0 (MERMEL3 |SHRPEP2 |SHRARA2
SPAPAOO [MERMES92
SPAPROO
SPASPOO
DEEP 2 Hake Ommastrep |Sepiidae |A.varidens |P.longiros
MERMEQ3 |SQUOM21 SQUSE10 |[SHRAR22 SHRPE31
MERME1l2 |SQUOM31 SQUSE1l |SHRARAL SHRPEP1
MERME13 |SQUOM51 |SQUSE12 |SHRARA2 |SHRPEP2
MERMES2 SQUSEL3
SQUSELS
NAN-SIS sectors in Angola
Latitude Sector Region
6°-5°S 4 Cabinda
9°-6°S 3 Pta.das Palmeirinhas — Congo River
13°-.9°8 2 Benguela — Pta.das Palmeirinhas
17°14° - 13° 8 1 Cunene River — Benguela
17°14’ >> S 5 South of Cunene River (Namibia)



Annex VII Instruments and fishing gear used

Fishing gear

The vessel has two different sized "Akrahamn" pelagic trawls and one "Gisund super bottom trawl".
The pelagic trawl is equipped with a trawleye that provides information on the trawl opening and
distance of the footrope to the bottom.

The bottom trawl] has a headline of 31 m, footrope 47 m and 20 mm meshsize in the codend with an
innernett of 10 mm meshsize. The estimated opening is 6 m (observed 5.7) and distance between
wings during towing about 18 m. The sweeps are 40 m long. The traw! is equiped with a 12" rubber
bobbins gear. The doors are of 'Thyborgn' combi type, 7.81 m? 1670 kg, their distance while
trawling about 46 m in average. This distance is kept constant at all depths by the use of a 9.5 m strap
between the wires at 130 m distance from the doors (applied at depths greater than 60 m). A tickler
chain (44 m in total) was attached at the footrope at every second haul.

The SCANMAR system was used on some of the hauls. This equipment consists of sensors, a
hydrophone, a receiver, a display unit and a battery charger. Communication between sensors and
ship is based on acoustic transmission.The doors are fitted with sensors to provide information on
their distance and a height sensor is fitted to the bottom trawl to measure the trawl opening and
provide information on clearance and bottom contact..
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