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CHAPTER 1 INTRODUCTION

1.1 Objectives

This survey is one of a series aimed at monitoring the pelagic fish resources of Angola, as agreed with the
Instituto Nacional de Investigacdo Pesqueira (INIP), Luanda. As agreed, the goals are to improve the
understanding and knowledge in terms of the biology, ecology and population dynamics of the main
pelagic species, in relation to the ecosystem. Acoustic surveying, using echo integration, is the principal
tool for estimating stock abundance of pelagic species. The survey estimates form, therefore, the basis for
recommendation on the Total Allowable Catch (TAC).

The specific objectives of the survey were the following:

To estimate the abundance and map the distribution of the main commercially important pelagic
and semi-pelagic fish species in Angolan waters. This includes the two sardinella species,
Sardinella aurita and S. maderensis, the Cunene horse mackerel Trachurus trecae, the Cape
horse mackerel Trachurus capensis as well as other clupeid and carangid species.

To collect biological information of target species: T. trecae, T. capensis, S. aurita, S.
maderensis, Sardinops ocellata, Decapterus rhonchus, Selene dorsalis, Chloroscombrus
chrysurus as well as Brachideuterus auritus.

To collect stomachs and otoliths from both sardinellas species for analyses of diet composition
and length-age relationships.

To collect depth stratified samples of zoo and phytoplankton in order to continue the studies on
feeding biology, relating stomach contents to estimated zooplankton compositions and densities.

To map the general meteorological, hydrographical and biological conditions in the survey area
by means of continuous recordings of weather data, CTD-casts (Temperature, Salinity and
Oxygen), ADCP measurements (Acoustic Doppler Current Profiler) and plankton sampling along
acoustical and hydrographical transect lines.

On-the-job training of cruise participants on the main survey routines, including using the Nansis
database and scrutinizing acoustical data with the post-processing system, the Large Scale Survey
System (LSSS).



1.2 Participation

The scientific staff consisted of:

From INIP, Angola:

20.06-17.07.2013: Aristdteles P. da S. Amaro (Angola Team leader), Bomba Basica Sangolay, Fatima
Delicado, Geraldina de A. S. José, Djamila Pedro, Jodo Morais Domingos, Eusébio Dias dos Santos,
Domingos Pedro, Tito Milagre.

From Imr, Norway:
20.06-17.07.2013: Elena Eriksen (Cruise Leader), Oddgeir Avlheim, Ole Sverre Fossheim, Jan Frode
Wilhelmsen

1.3 Narrative

The vessel departed Luanda on the 20" of June at 16:55 UTC and steamed northwards to the Congo
River. The survey started with the monitoring line off Moita Seca (Congo River) on the 21™ of June at
14:20 UTC. The survey area has been divided into three regions:

Congo River - North of Pta. das Palmerinhas (6°-9°S): ANGOLA NORTH,;
The region between 9°S and 13°S: ANGOLA CENTRAL;
The region between 13°S and Cunene River (17°15’S):  ANGOLA SOUTH.

The effective duration of 2013 survey was 2 and 3 days shorter than in 2011 and 2012, respectively.
Therefore, survey effort was reduced in the northern area, being this an area of low amounts of target
species, and by increasing distance from 6-7 nm to 10 nm between cruise lines. The two other regions
were surveyed with the ordinary effort.

The survey of the northern region was completed on the 28" of July with the monitoring line off Pta. das
Palmerinhas. The vessel continued the coverage of the central region, which was completed on the 6™ of
July. The coverage of the Southern region was completed on the 15" of August.

Calibration of the Simrad ER 60 Scientific echo sounder (18, 38, 120 kHz transducers) was done in Baia
dos Elephantes on the 6™ of July.

During survey the location of stations belongs to the monitoring lines were controlled and found several
mistakes. Therefore the file “ANGOLA MONITORING LINES AND STANDARD TRANSECTS.doc”
was updated and presented in Figure 2 and Annex VII.

A systematic survey track, implemented in 2002 and consisting of pseudo-parallel acoustic transect lines
perpendicular to the coastline with equally spaced transect lines (6 nautical miles, NM, apart), was
followed during the survey. The Cabinda region was not included in this survey due to stricter
enforcement of regulations implied by the oil companies in the area since 2009. The oil exploitation in
the northern region has been rapidly expanding in the last years, affecting both the length and track of
some of the original acoustic lines.

1.4 Survey effort

Figure 1(a-c) shows the cruise tracks with fishing, plankton and hydrographical stations for the northern,
central and southern regions of Angola. Sampling trawls, including the small (10 m vertical opening) and
the mid-sized (15 m vertical opening) pelagic trawls and the demersal trawl (5 m), were used during the
survey. Table 1 summarizes the survey effort by regions.



Table 1. Summary of survey effort by regions, including number of demersal (BT) and pelagic (PT)
trawl hauls, CTD casts, multinet stations (2-5 zooplankton samples per station) and distance surveyed

(log).

Total CTD Multinet
Area BT PT trawls casts stations Log (NM)
Congo River - Pta. 6 9 15 54 28 1043
Palmerinhas
Pta. Palmerinhas - Benguela 14 20 34 82 39 1478
Benguela - Cunene River 13 16 29 96 45 1210
Total 33 45 78 232 112 3731
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Figure la. Course track with fishing, plankton and hydrographical stations. Congo River - Pta. das
Palmerinhas region. Depth contours at 20, 50, 100, 200, and 500m.
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Figure 1b. Course track with fishing, plankton and hydrographical stations. Pta. das Palmerinhas —
Benguela region. Depth contours at 20, 50, 100, 200, and 500m.
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Figure 1c. Course track with fishing, plankton and hydrographical stations. Benguela — Cunene region.

Depth contours at 10, 20, 50, 100, 200 and 500 m.



CHAPTER 2 METHODS

2.1 Hydrographical sampling

Details on the stations’ location and of sampling along the monitoring lines can be consulted in the table
in Annex VII.

The monitoring the oceanographic condition along the Angola coast includes
e Main monitoring lines of highest priority (CRML, PML, LBML, NML, CML, Annex VI,
red): multinet, bottles and CTD
o Local monitoring lines of next highest priority (Annex VII, green): Multinet, bottles and
CDT
e Standard Transect (Annex VII, yellow): CDT only

Angola pelagic survey The five main monitoring lines
o E of highest priority are long-term
series of both hydrological and

crmL % biological (plankton) conditions

é and should be continued without

changes.

The local monitoring lines were
taken sporadically, since these
» | have been dependent of effort
and time allocation during recent

=2
‘é - -
% years. Monitoring of

LDML

10°
10°

hydrological and  biological

e (plankton) conditions should be
Lobito ML continued, but some changes are
g_s‘; allowed.
Monitoring lines .
r-’.h ——  Main monitoring line Standard transects monitor
Local itoring li g Bna
5 o it only the hydrological condition
NLM ?’mmﬂ,m Ol platform and these transects should be
_— Cruise line
Depth lines also continued, but some
& 500 m
g 200 m changes are allowed.
100 m
20 m
0 deg cML E Cunene River ML

—_—

10°E

Figure 2. Main (red) and local (yellow) monitoring lines and standard transects along Angola coast.

The monitoring lines and standard transects were carried out in accordance with the monitoring
lines run by INIP.
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211 CTD

A Seabird 911plus CTD probe was used to obtain vertical profiles of the temperature, salinity and
oxygen. Real time logging was carried out using the PC based Seabird Seasave software. The casts were
stopped a few meters above the bottom, and at a maximum of 1500 m depth. The oxygen sensor has
shown to be stable, and no calibration was conducted during the survey. The CTD samples were
conducted along the 5 main monitoring lines (off Congo River, Pta. das Palmerinhas, Lobito, Namibe and
Cunene River), 17 local monitoring lines and 21 standards transects (for more detail see Figure 2 and
ANNEX VII). CTD profiles were taken at bottom depths 20, 50, 100, 200 and 500 m. These depths were
used both along the standard transects and local monitoring lines. At main monitoring lines, the profiles
were taken at different depths.

Attached to the CTD was also a Chelsea fluorometer of the type Mk Il Aquatrack. It measures
chlorophyll A in microgram per litre with an uncertainty of 3%. Factory slope and offset was 0.921 and -
0.02.

2.1.2 Thermosalinograph

The SBE 21 Seacat thermosalinograph was running routinely during the survey, obtaining samples of sea
surface salinity and relative temperature and fluorescence (5 m depth) every 10 sec. An attached in-line
Turner Design SCUFA Fluorometer was continuously measuring Chlorophyll levels [RFU] at 5 m below
the sea surface while underway during the entire cruise. The instrument was configured with a bright blue
photodiode, a 420 nm Excitation filter and a 680 nm Emission filter. It was calibrated against the
secondary orange standard dye. The maximum output was equivalent to 5Volt = 100%. It had a linear
temperature compensation of 2.14%/°C

2.1.3 Current speed and direction measurements (ADCP)

The vessel-mounted Acoustic Doppler Current Profiler (VMADCP) from RD Instruments was not
functioning during the survey.

2.1.4 Meteorological observations

Meteorological data logged from the Norwegian Meteorological Institute’s (DNMI) meteorological
station on board, included air temperature, humidity, air pressure, wind direction and speed, and sea
surface temperature (SST). All data were averaged by unit distance sailed (1 NM).

2.1.5 Mapping

To compare hydrological and biological condition between seasons, years and regions it’s necessarily to
produce map of similar scale. Therefore, from this survey we propose to produce the maps with scales
showed in Table 2. The map scales were selected based on long term monitoring of hydrological and
biological condition in the Angola waters, and the minimum and maximum observed values were
selected as scale bounders.

Table 2. Scales for temperature, salinity, oxygen and FLU (chlorophyll a) mapping.

Type of maps Minimum value Maximum value Intervals
Temperature 10 32 1
Salinity 32 37 0.25
Oxygen 0 7 0.5
FLU (chlorophyll a) 0 3 0.1
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2.2 Fish sampling

A brief description of the fishing gear is provided in Annex IV. All trawl catches were sampled for
species composition by weights and numbers. Records of catch rates are given in Annex I. Total length
(TL) frequencies were taken for the commercial pelagic species such as sardinella, horse mackerel,
sardine, round herring, anchovy, Brachydeuterus auritus and demersal species, mainly Dentex spp.

Biological samples were obtained for sardinella, horse mackerel, Sardinops ocellatus, Decapterus
rhonchus, Selene dorsalis, Brachideuterus auritus and Chloroscombrus chrysurus. Total length (TL) and
body weight were determined to the nearest 1 cm and 1 g bellow, respectively. Sex and reproductive
stages were determined by means of macroscopic examination, scoring each fish according to the six-
point classification scale first proposed by INIP (Annex IlI).

Stomach samples of sardinellas were collected for further analysis at INIP, Luanda. Feeding biology will
be investigated in more details at a later stage by relating the stomach contents to recorded availability of
zooplankton.

2.3 Plankton sampling

2.3.1 Phytoplankton

Samples of phytoplankton were collected on monitoring lines using CTD bottles at 5, 15, 25, 50 and 75
meter depths. Some extra samples were collected every third acoustic line.

2.3.2 Zooplankton

The zooplankton sampling was conducted by means of HYDROBIOS Multinet (180 um), at five depths
intervals, 0-25, 25-50,50-75,75-100 and 100-200 m. This sampling was performed at the main and local
monitoring lines (for details see Figure 2 and ANNEX VII). Data from the flow meter was recorded
electronically from the Multinet receiver unit. A SCANMAR depth sensor gave real-time information of
the depth. The nets were opened and closed remotely from the bridge of the vessel. The samples were
preserved in formalin 4%.

2.4 Acoustic sampling

2.4.1 Acoustic equipment

Acoustic data were recorded using a Simrad ER60 scientific echo sounder equipped with keel-mounted
transducers at nominal operating frequencies of 18, 38 and 120 kHz. A 200 kHz transducer on the vessel
was out of order during the survey. The survey was started without a priori calibration. All transceivers
were calibrated in Bafa dos Elephantes on the 6" of July. The technical specifications and operational
settings of the echo sounder used during the survey are given in Annex VI.

2.4.2 Allocation of acoustic energy to species group

The acoustic data were scrutinized using the LSSS version 1. 61. Scatters were displayed at 38 kHz. The
mean 5 nautical miles (NM) area backscattering coefficient s, (m?NM?) was allocated to a predefined set of
species groups on the basis established echogram features. Acoustic groups and respective species are
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listed in Annex IV. Targeted pelagic and demersal trawling were used for ground truthing and estimation
of mean length and weight.

2.4.3 Estimation of biomass

The target strength (TS) function used to convert mean area backscattering coefficient s, (m?NM?) at 38
kHz to number of fish corresponds to:

TS=20logL-72(dB) Q)
107.2
or Ce= . L2 (2)

where Cr is the conversion factor from acoustic density to fish biomass and L is the mean total fish
length. This target strength function was originally established for North Sea herring, but has later been
attributed to clupeids in general (Foote et al., 1986; Foote, 1987).

No specific target strength relations presently are available for the species at hand, and equation (2) has
therefore been applied consequently for all targeted species in this time series. The biomass was
calculated by multiplying the number of fish by the expected length at weight, estimated by regression of
the log-length (total) against total weight. Separate length-weight relationships were worked for each
region (north, central, south), pooling all data within each region.

The boundaries of encountered fish aggregations (post strata) were determined by means of contouring
within the inner and outer zero-value limits of the transect lines. The strata contours were digitised using
Nansis Maptool Version 1.51. Sub-stratification was used to isolate areas of similar densities, using the
following pre-defined, standard categories: 1: sp = 0-300; 2: sa = 301-1 000; 3: sa = 1 001-3 000; 4: sp >
3001 (M/NM?).

Mean 5-NM integrator values (sa) computed along the transect lines were re-averaged for each stratum.
The short spacing between the lines (6 NM) makes it impossible to exclude all between-transect values
without removing some on-line contributions, particularly for sardinella on the inner shelf. The potential
positive bias of including between-line values is likely smaller than the negative bias that would have
been introduced by excluding high on-line contributions. This bias is also counteracted by the shallow
distribution pattern (partly above the integration limit) and vessel avoidance behaviour of sardinella
(Misund and Aglen, 1992). All estimates should consequently be considered as relative indices of
abundance.

The overall length frequency distributions within strata were estimated by weighting the sample-
distributions with the nearest valid 5 NM integrator value, or the average of two adjacent values. Target
species of the same genus, i.e. S. aurita / S. maderensis and T. trecae / T. trachurus capensis, are not
acoustically distinguishable, and the s, values were therefore split according to the relative distributions
of the two species in each length group. The total number of fish in each length group was estimated as:

<S,>t.-u 72 4. .
P = 3| -Aszlo b U <Sy > A 3
u, )
ZC 47> u, - (L, +0.5)
i Fi i
where: p; = estimated number of fish in length group i

<Sp> = mean recorded area backscattering coefficient (m*/NM?)
ti; = proportion of species j in length group i
U = proportion of sampled fish in length group i
A, = horizontal area of stratum s
Cri = conversion factor for length group i
L; = length group i (nearest full cm below total length)
Li+05 = mean length in L;.
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CHAPTER 3 OCEANOGRAPHIC CONDITIONS

3.1 Surface distribution

Wind, sea surface temperature (SST, 5m depth), salinity (SSS, 5m depth), oxygen (SSO, 5m depth) and
fluorescence (SSF, 5m depth) were continuously recorded, during the survey. Figures 2-3 show the
horizontal distribution of these parameters, respectively.

Standardization for map presentation is needed to avoid misunderstanding and get better comparison
between annual and seasonal distribution of parameters, and therefore from this survey we proposed use
the same scale between all surveys in this area (for more information see “2.1 Hydrographical sampling”
under Chapter 2 Methods” in this reports).

3.1.1 Northern region

The surface wind distribution from the northern region during this survey shows some variability in both
intensity and direction (Figure 3a). Very weak winds, of 1-2 knots, were observed along the coast and
adjacent waters of Cabeca de Cobra, North of N’Zeto as between the southern off N’Zeto and Ambriz.
However, the moderate winds of about 14 knots (about 7 m/s) were observed over the larger area,
especially offshore. Also noteworthy is that around Luanda winds were blowing in all directions, with the
possibility to cause gyres.

Figure 4 show the surface distribution of temperature, salinity, oxygen and fluorescence in the northern
region of Angola. The most of observed area was occupied by water masses of 21-22°C, which were
distributed along the coast. The highest temperature (23°C) was found offshore in area, between 6°S and
7°S, and the lowest temperature (20°C) were found in coastal areas from Ponta das Palmeirinhas to
N’Zeto. The configuration of the isotherms indicates upwelling along the entire northern region and in
the coastal area of Luanda, where warmer water masses of 22 °C, similar to the offshore ones, were
recorded.

Most of the surveyed area was dominated by saline (36) water masses. Some pockets of less saline waters
were observed in the south areas, indicating the upwelling there. The occurrence of these pockets of low
water salinity of 35 in Luanda and 35.5 in Ponta das Palmeirinhas may be associated with outflow from
rivers Bengo and Kwanza.

Oxygen values (Figure 4) along the surveyed ranged between 3.5 and 6 ml/l. The water masses of higher
concentration of dissolved oxygen (6 ml/l) were observed in the area between Cabeca de Cobra and
N’Zeto as well close the coast of Luanda. Water masses of low oxygen (3-5.5 ml/l) extended from the
Congo River to N’Zeto and from Barra do Dande to Palmeirinhas.

The highest concentrations of fluorescence are associated with areas of cooler water along the coast and
in areas with oxygen rich water masses, indicating a high primary production (Figures 4).

3.1.2 Central Region

During this survey the surface wind distribution shows some variability in both intensity and direction in
the central region (Figure 3b). The stronger wind condition was recorded in the central area compared to
the northern area. The moderate-fresh breeze (14.5 knots = 8 m/s) were recorded in some localtions,
namely near the Baia Farta, north of Lobito, along of Cabeca da Baleia, Ponta Ponta do Morro and Ponta
das Palmeirinhas coasts. The light breeze of 2-3 m/s (5knots) was recorded in the Ponta Moita Seca and
Cabo Ledo areas.
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Figure 5 describes the spatial oceanographic conditions in the central area. The SST indicated weak
upwelling, illustrated by isolines of decreasing temperature close to the coast. The low temperatures of
19-20°C were observed close to the coast of Ponta do Morro and north of Lobito. Warmer waters, of
about 22°C, were found offshore being 23°C the highest temperature recorded (Figure 5).

The spatial distribution of salinity in the central area was similar to the pattern observed in the northern
region, as most of covered area dominated by saline (36) water masse. Waters near to Ponta das
Palmeirinhas and Ponta do Morro were less saline (35.5), probably related to the local rivers’ outflow
(Kwanza and Longa) .

Oxygen rich water masses (4.5-5 ml/l) were observed in most of the central area, except for few small
coastal areas in the north and south of Benguela city. High levels of chlorophyll, indicating nutrient rich
water, were observed close to the coast. The highest concentration of fluorescence (1.1ug/l) was
registered close to the Kwanza River. However in the southern part (south of Benguela city) no
fluorescence (flu=0pg/l) was observed at the surface, likely due to low oxygen and cold water masses in
this area.

3.1.3 Southern Region

The wind field in the southern region was dominated by unusually calm winds for winter time, when
comparing with earlier records (2002-2012) for the area (Figure 3c). The weak wind of 5 knots (2m/s)
was observed over most of the region, from Cabo de Santa Marta to Baia dos Tigres. However, strong
winds of 20 knots (10m/s), characterized as fresh breeze, were observed between12°S and 13°S and from
north of Baia dos Elefantes to Cunene River. From Cunene to Pta Albine wind blew parallel to the coast
line, leading to intense upwelling resulting in colder and saline waters in the area while coastward wind
in Namibe area, especially offshore, caused downwelling of surface waters.

In the southern region, water temperature ranged between 16°C and 20°C with maximum values offshore
(Figure 6). The highest temperature was observed in two areas offshore of Namibe and Cabo de Santa
Marta, associated with moderate winds towards the coast and sinking of thermocline. In these areas the
highest concentrations of oxygen (5ml/l) and fluorescence (0.5ug/l) were observed. In the area of Cunene
mouth the lowest salinity (35) was recorded, likely due to outflow from the river and coastal upwelling
due to strong wind (Figure 3c, 6). No sign on Angola-Benguela front was found in this region when
comparing with previous years. The uplifting of isotherms in the area may probably indicate that the front
was situated further south.
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the northern region (21 June- 27 June 2013).
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Figure 6 - Surface distribution of water temperatures, salinity, oxygen and fluorescence at 5m depth in
the southern region (07 June- 15 July 2013).

3.2 Main monitoring lines

3.1.4 Northern Region

Figure 4a shows the vertical distribution of temperature, salinity, oxygen and fluorescence along the main
monitoring line - Congo River (Figure 7a). The result showed a lack of outflow of fresh water, which is
unusual for this region. The surface water along the monitoring line was dominated by saline (36) water
masses, down to 20-25 meter depth. Deeper than 25 meters, salinity gradually decreased to 35.
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Temperature and salinity distribution in the water column were typical for this season. The temperature
decreased with depth from 23°C at surface to 8°C near the bottom and salinity from 36 at surface to 35
near the bottom, indicating a well-defined thermal and saline stratification. Additionally, the occurrence
of slight upwelling was observed, related by the uplift of moderately cold deep sea waters.

The vertical distribution of oxygen and fluorescence is presented in Figure 4a. Sea surface oxygen ranged
from 4.0 ml/l to 4.5 ml/l and the sea surface fluorescence between 0.4ug/l and 0.6pg/l respectively. The
highest concentration of dissolved oxygen (4.5 ml/l) and fluorescence (0.6pg/l) were recorded near the
Congo River mouth and along the monitoring lines at depths of 0-10m.

Hydrographical condition along the N’Zeto was similar to the observed along the Congo River
monitoring line (Figure 7b). However, moderate upwelling and stronger influence by tropical waters were
observed in N’Zeto, indicated by higher values of temperature (23°C), salinity (36 ml/l), oxygen (5.5
ml/l) and fluorescence (0.8 ug/l) in the upper water layer on the continental shelf. Additionally, the
minimum oxygen content (0.5 ml/l) and no fluorescence (flu=0Opg/l) were observed near the bottom of
70-200m depth along the slope of the continental shelf, that may most likely influence negatively both
fish and benthos communities there.

Hydrographical condition along the main monitoring line-Ambriz was almost similar to the two
previous, although showed some lower values of all parameters (Figure 7c). The highest values of
temperature (21°C), salinity (35.5 ml/l), oxygen (4.5 ml/l) and fluorescence (0.8ug/l) were observed in
the upper water layer. The major fluorescence contents (0.4 - 0.8 pg/l) were observed only in surface
inshore waters, and it’s decreased rapidly towards offshore and depth.

During this winter survey unusually low concentrations of oxygen and fluorescence were
observed along the monitoring lines of N’Zeto, Ambriz and Ponta das Palmeirinhas near the
bottom of continental shelf. Value of oxygen and fluorescence were 1ml/l and Oug/I,
correcpondently, which are much lower those in previous years during winter.

3.1.5 Central Region

The vertical distribution of temperature at the Ponta das Palmeirinhas (Figure 8a) ranged between 22°C
in offshore and 19-20°C in the coastal zone. The temperature was gradually decreased with depth,
reaching 8°C at 450m depth. The water column was well stratified, showing upwelling signs above 80m
depth. A thin surface layer of less saline waters with value around 35.5 was observed at the three coastal
stations assuming, indicating outflow from the Kwanza River. However, the remaining surface water of
the continental shelf was homogeneous with salinity of 35.5-36, observed throughout the surface layer
from the coast and offshore.

The distribution pattern of dissolved oxygen and temperature showed upwelling. This was indicated by
gradually increasing of oxygen from 450m depth, where oxygen was lowest (0.5) to the surface, where
oxygen was at highst level of 4.5. Along the coast the fluorescence values (0.4-0.5ug/l) were highest,
decreasing with depth and towards offshore.

The vertical distribution of temperature, salinity and dissolved oxygen along the North of the Cabo Ledo
monitoring line, showed stronger upwelling than along the Ponta das Palmeirinhas (Figure 8b). The
surface temperature increased from 20°C inshore to 23°C offshore. The maximum salinity in the previous
monitoring line was observed in the bed of the continental shelf, but along Cabo Ledo’s monitoring line
the highest salinity was observed at surface offshore. The distribution of dissolved oxygen was similar to
the previous monitoring line, being the minimum value (0.5 ml/l) recorded at the same depth of 450m.
The highest fluorescence level was observed along the coast, which likely indicates this area as the most
important area of biological activity along the Angolan coast.
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The Cabo S&o Braz is an area of greatest oceanic influence (Figure 8c). The surface water along the
monitoring line was warmest offshore (24°) and dominated by saline (36) water masses down to 25m
depth, such as along the Congo River monitoring line. The highest values of oxygen (5 ml/l) occurred in
the upper water layer. Lesser fluorescence (0.4 pg/l) was observed near the Cabo Sao Braz than further
north.

Colder temperature conditions along the monitoring line of Ponta do Morro were observed during
winter 2013 than in previous years (Figure 8d). The highest temperature at the surface was around 22°C.
No variation in the water stratification was observed. Salinity varied along the monitoring lines, was 35.5
over a limited area at surface inshore, reaching 35.75 at 75m offshore. The minimum value of dissolved
oxygen was observed near the bottom of continental slope at 75-130m depth. A similar situation was
observed, during this survey, in the Northern area and along Cabo Ledo in central area of Angola coast.
Fluorescence varied and was at moderate level (0.4 ug/l) inshore, at surface, decreasing gradually to
offshore and with depth.

The thermocline and halocline along the Cabeca da Baleia were observed at the same depths as the
previous monitoring lines. The surface temperature ranged between 20°C in the coastal zone and 22°C
offshore. Isotherms showed moderate uplift from bottom to the upper layers. Saline water of 35.75,
indicating tropical waters in the austral summer (Reports Dr Fridtjof Nansen, March 2011-2013) were
registered in the upper 75-100m, and then salinity gradually decreased with the depth. The surface water
layer (0- 50m) was rich in dissolved oxygen, and values varied between 4.5 ml/l at surface to 2 ml/l at
50m depth. The areas with limited oxygen content (0.5 ml/l) were observed in the deeper water of 300-
450 m. Coastal waters were also fluorescence rich (0.4ug/l), although values for the upper layer varied
between 0.2 and 0.1ug/l.

The vertical distributions of temperature in Lobito (Fig. 4h) represent two different scenarios: the tropical
upwelling type (uplifting of water from 25m depth to the surface) and the sinking of subsurface waters
(from 25m to 200m). The water mass depper than 200m was well stratified with some impacts of internal
waves. Salinity above 35.75 dominated the whole surface layer from the shelf break and off the
continental shelf while slightly lower salinity was found close inshore. The stratification showed no
mixing process. The surface waters along Lobito monitoring line were oxygen rich (5 ml/l). Dissolved
oxygen decreased to 2 ml/l at 50 m depth, reaching a minimum of <0.5ml/l at 300-450m depth. The
coastal zone was also fluorescence rich (0.9 g / 1), with values decreasing as usually.

3.1.6 Southern Region

The vertical distribution of temperature in the surface water along the monitoring line of Cabo de Santa
Marta (Figure 9a) showed depression, from slope of continental shelf to offshore, in water column
between 0-200m depth. The highest temperature of 20°C was observed offshore. The salinity of 35.75
was found in upper 25 meters, which is representative for the entire Angola coast. Salinity had a similar
pattern with the temperature, decreasing with depth. The lowest concentrations of dissolved oxygen (0.5
ml/l) were found in the slope of continental shelf and in depths of 320-400m. The highest concentration
of fluorescence (0.4ug/1) was observed over shelf break while lack of fluorescence was observed along
the slope at 90-140m depths. This absence can be likely associated with the lack of oxygen in this area.

The environmental parameters of the Namibe section (Figure 9b) showed the same distribution pattern
as the section of Cabo Santa Marta in upper 50 m, with no signs of water mixing. Water masses deeper
than 50 meters sank indicating the local internal waves inshore. The temperature decreased gradually in
the water column from the surface (20°C) to the bottom (8°C). Salinity distribution showed similar
pattern as temperature, both inshore and offshore. Salinity decreased gradually with depth, with the
highest salinity (36.25) offshore in the surface waters and lowest (34.75) at 500 m depth. The surface
waters were rich in oxygen (4 ml/l) and fluorescence (0. 5 pg/l). The minimum oxygen content (0.5 ml/l)
was found in a layer around 200-420 m.
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The vertical distribution of temperature in the surface water along the monitoring line of Témbwa
showed signs of tropical upwelling characterized by the marked lifting of subsurface waters. In the
southern region, decreasing of temperature towards offshore and with depth is more marked than other
regions (Figure 9c). The highest value of temperature (19°C), salinity (37.75), oxygen (3.5-4.0 ml/l) and
fluorescence (0.3.5ug/l) was found offshore, while the lowest temperature of 7°C and less saline waters
were recorded in the deeper water of 400-500m. The lowest oxygen was recorded along the shelf break of
150-300 meter, which led to no fluorescence there.

The Baia dos Tigres (Figure 9d) monitoring line showed intense tropical uplifting of isotherms,
characterising by rising of water bodies in subsurface (0-100m), where temperature ranged between 13°C
and 20°C. This most likely caused by the strong wind in the area. The opposite pattern was found in
waters masses below 100m, with sinking of waters along the slope of continental shelf. The tropical
water masses, characterized by salinity of 36-36.5 were observed offshore, at surface. The highest oxygen
and fluorescence level was recorded in these tropical waters.

Unusually no sign on Angola-Benguela front was found in region of the Cunene (Figure 9¢) monitoring
line, comparing with previous years. The surface temperature ranged from 16°C inshore to 19 °C
offshore. Salinity was much lower than along Baia dos Tigres monitoring line. The lowest salinity of
35.25 was recorded near the Cunene River, and probably caused by Cunene River bloom leading to local
water mixing. The highest values of dissolved oxygen were found at surface from inshore to offshore and
lowest in depth of 250-400m. Intense biological activity was recorded at surface offshore with
fluorescence values around 0.4 pg/l. and 0.5ug/1.
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Figure 7a - Vertical sections of temperature, salinity, oxygen and fluorescence off Congo River (June
2013)
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Figure 7b - Vertical sections of temperature, salinity, oxygen and fluorescence off N’Zeto (June 2013)
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Figure 7c - Vertical sections of temperature, salinity, oxygen and fluorescence off Ambriz (June 2013)
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Figure 9a - Vertical sections of temperature salinity, oxygen and fluorescence off Cabo Santa Marta
(July 2013).

TEMPERATURE [°C] SALINITY
0 37
36.75
365
36.25
100 6
3875
355
- 1 3525
= 200 35
= % =3 13478
= S 345
Ei & | {3a28
300 1
Q a 2378
{235
{3328
400 423
{3278
325
32.25
| 500 r r - LA 82
o 20 40 60 80 a 20 40 60 80
Section Distance [km] Section Distance [km]
OXYGEN [miA] FLU [ugA]
0 o
02— !
= 04 3
100 - = —— ¥
= = -
=3 £ 2001 :f
3 3 |
d & 900
400 - .
T 500 r T T :
60 o 20 40 60 80
Section Distance [km] Section Distance [km]

Figure 9b - Vertical sections of temperature salinity, oxygen and fluorescence off Namibe (July 2013).
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Figure 9c - Vertical sections of temperature salinity, oxygen and fluorescence off Témbwa (July 2013).
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2013).
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Figure 9f - Vertical sections of temperature salinity, oxygen and fluorescence off Cunene River (July
2013).
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CHAPTER 4 DISTRIBUTION, SIZE COMPOSITION AND BIOMASS
ESTIMATES

4.1 Congo River - Pta. Palmerinhas

4.1.1 Sardinella

The sardinella (Sardinella maderensis) were distributed over two separated areas (Figure 10). The
northern distribution area was located near the Cabeca da Cobra, and dense fish concentrations (301<sa
<1 000 m*¥NM?) of sardinella occupied a large part of this area. The southern area, with densest
concentrations of sardinella, was located along the coast, extending from N’Zeto to Luanda. Fish density
varied from scattered (0<sa<300 m?NM?) to very dense (1 001<s,<3 000 m?’/NM?) there. The most of
fish were found in the shallow waters of 20-50 meters, while some sardinellas were found in deeper area
of 50-100 meters. Sardinella occupied smaller area in 2013 than in 2012, and was observed close to the
coast such as in 2011.
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Figure 10. Distribution of Sardinella maderensis. Congo River-Pta. das Palmerinhas. Depth contours at
20, 50, 100, 200, and 500m.
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Figure 11 shows the length distribution of the sardinellas in the northern region. S. maderensis showed
two modal peaks around 9 and 24 cm TL, and the total abundance dominated by fish of 21-30 cm length
(65%).

The estimated biomass for this region was 179 000 tonnes, which is lower than for the same period in

2012, but higher than the biomass estimated in 2010-2011. Sardinella maderensis was found only in the
northern area, while S. aurita distributed further south in the region, for 2013.
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Figure 11. Total length distribution of Sardinella maderensis, Congo River-Pta. das Palmerinhas.

4.1.2 Horse mackerel

Cunene horse mackerel, T. trecae, was found in small low-density areas (0<s,<300 m’/NM?) from Pta. da
Moita Seca to N’Zeto (Figure 12). Compared with last year, the species occupied larger area, which is
located between north of Ambriz and Luanda, and the fish density varied from scattered (0<s,<300
m?NM?) to medium dense (301<sx<1 000 m?’/NM?). The most of fish stay in the waters of 20-50 m
depth. The horse mackerel was generally caught with bottom trawl during the day and pelagic trawl
during the night, and mixed with Clupeiods, Hairtails and Sardinellas, depending on depth.

The length frequency of Cunene horse mackerel, T. trecae, consisted of both juvenile and adult specimen,
and was dominated (52%) of fish between 15 and 21 cm (Figure 13).

This year the biomass estimate was 52 000 tonnes, corresponding to approximately 367 million Cunene
horse mackerel. The bulk of biomass belongs to adult fish of 26-29 cm length, while the small fish of 15-
21 cm contributed 30% only. The biomass was much higher in 2013, comparing with 2011 and 2012.
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Figure 12. Distribution of Cunene horse mackerel (Trachurus trecae), Congo River-Pta. das
Palmerinhas. Depth contours at 20, 50, 100, 200, and 500 m.
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Figure 13. Total length frequency distribution of Cunene horse mackerel, Congo River - Pta. das
Palmerinhas
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4.1.3 Pelagic species Group 1

During the survey 2013 llisha africana was the only species, belonging to this group, found. Ilisha
africana was patchily distributed between south of Ambriz to Cabeca de Cobra. The small areas of low
densities (0<Sx<300 m?/NM?) were observed near the coast. Only one area of medium-dense
concentration (301<S,<1000 m’/NM?) was observed south of Ambriz (Figure 14).

The biomass of Ilisha africana in the northern area, based on an average fish size of 16 cm TL and an
average condition factor of 0.01, was estimated to be 23 000 tonnes.
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Figure 14. Distribution of Pelagic 1, Congo River-Pta. das Palmerinhas. Depth contours at 20, 50, 100,
200 and 500m.

4.1.4 Pelagic species Group 2

This year the dominant species belonged to the Carangidae, Chloroscombrus chrysuru, Selene dorsalis
and Trichiurus lepturus. These fishes were patchy distributed between Cabeca de Cobra and N’Zeto, and
almost continuously distributed from north of Ambriz to southwest of Luanda (Figure 15). The fish
concentrations of medium (301<S,<1000 m*NM?), high (1001<S,<3000 m?/NM?) and very high density
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were situated in the southern part of their distribution. This year the Carangidae was dominant, followed
by sardinella and other demersal species (Table 3).
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Figure 15. Distribution of Pelagic 2, Congo River-Pta. das Palmerinhas. Depth contours at 20, 50, 100,
200 and 500m.

The biomass calculation was based on an average fish size of 30 cm and average condition factor of 0.01
and was estimated to be 134 000 tonnes.
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Table 3. Catch rates (kg/h) of the main groups of pelagic fish, Congo River-Pta das Palmerinhas.

Gear Horse

Station depth Barracuda ‘ Carangids ‘ Clupeoids | Hairtails | mackerel ‘ SARD | Scombrids | Other ‘ Total ‘
1 10 0 7.1 0 2 7.1 0 0 0 10.4
2 128.5 0 12.6 0 3.6 12.6 0 0 207.5 236.3
3 0 37.1 41.3 1640.7 11.4 0 1601.7 2.4 0 2120.1
4 85 0 0 0 0 0 0 0 279.2 279.2
5 23 20.8 899.5 36.9 0 0 36.9 0 1200 2231
6 290 0 0 0 15.3 0 0 0 831.7 847.1
7 0 0.5 20.9 0.5 0 0 0.5 0 71.5 94.3
8 29 18 4 0 0 0 0 0 920.2 942.2
9 45 0 0 0 24.4 0 0 0 10.1 34.5
10 10 49.3 0 170.5 9.5 0 159.2 1.8 0 268.5
11 0 0 0 0 0 0 0 0 0 0
12 86.5 0 554 12.2 10.2 35 12.2 0 407.9 1043.6
13 10 0 7.4 77.3 0.1 6.5 57 0 490.3 715.8
14 10 7.2 52 20.4 0.5 0 10.2 0 742.7 806.6
15 235 47.9 91.1 309.3 20.2 0 305.6 0 2526.6 3610
Mean 50 12.1 109.5 151.2 6.5 4.1 145.6 0.3 302.3 882.6
(?::‘c\j/ 76.6 18.4 260 421 8.2 9.4 411.6 0.7 1112.1 1031.4

4.2 Pta. das Palmerinhas - Benguela

4.2.1 Sardinella

In the central area Sardinella was distributed continuously along the coast. Over most of the area
sardinella, of low (1<sx<300 m¥NM?) and medium (301<s,<1000 m%NM?) densities, was observed.
Additionally, several small areas with high (1001<s,<3000 m*NM?) densities of sardinella were
observed along the coast (Figure 16). The most of fish occupied the coastal water of 20-50 meters, the
oxygen and fluorescence rich area.

The sardinella was observed in the upper water layers, schooling near the surface during daytime.
However was not possible to catch sardinella during daytime due to trawl avoidance. Along the coast of
central area survey transects are very short, and in addition to reduced time for sardinella catching, 16
monitoring lines and standard transects located along the 195 nm coast, reduce even more effective
trawling. Therefore, limited pelagic trawling in the area with sardinella might, most likely, influence
negatively the biomass estimates in this area.
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The length distribution of S. maderensis showed two cohorts, peaking at 13 and 24 cm. S. aurita was
dominated by adult individuals, showing one peak at 24 cm (Figure 17a,b). S. maderensis was distributed
along the northern and central areas of Angola coast, while S. aurita were found only south of Cabo Ledo
(10°S). Usually, both species were found mixed along almost the whole Angola coast; however the colder
temperature condition during winter 2013 probably led to a more southern distribution of S. aurita.

The total biomass for both species of sardinella was estimated at 295 100 tonnes. Of this 167 500 was
allocated for S. aurita and 127 600 was S. maderensis. Less S. maderensis were found in the central area,
compared to the northern area. This biomass is higher than long term mean (1985-2012, winter) and the
highest since 2008 for this region.

In previous years, the biomass of sardinella in this region has been dominated by S. aurita, representing
around 77% of the total biomass. This year S. aurita was also dominant, consisting 57% of the total
biomass estimate.

a) Sardinella aurita b) Sardinella maderensis
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Figure 17 a,b. Total length distribution of S. aurita and S. maderensis. Pta. das Palmerinhas - Benguela.

4.2.2 Horse mackerel

Only Cunene horse mackerel, Trachurus trecae, was found in this region. T. trecae distributed in patches
of medium densities (301<sx< 1000 m*¥NM?) between Pta. das Palmerinhas and Pta. do Morro, while
low densities (0<sa< 300 m*/NM?) were found over relatively large areas along the coast. Its distribution
is wide, ranging from around 20 m bottom depth to approximately 200 m depth (Figure 18).

The biomass of Cunene horse mackerel was estimated at 117 000 tonnes. This biomass is higher than
long term mean (2000-2012, winter) and highest recorded since 2001 for this region.
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The length frequency distribution is shown in Figure 19. The population shows 4 cohorts with peaks at
around 20, 29, 34, and 43 cm. Young fish <5 cm is difficult to catch with the trawl and therefore this
group is underestimated.
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Figure 19. Total length distribution of horse mackerel (Trachurus trecae), Pta. das Palmerinhas-
Benguela.

4.2.3 Pelagic species Group 1

In the central area, belonging to this group, both llisha africana and Engraulis encrasicolus were found
(Figure 20). However, l.africana dominated the catches and only a few catches of 100 gram of E.
encrasicolus were recorded. Therefore, results presented mostly I.africana.

Pelagic fish of low densities (0<S<300 m*/NM?) was patchily distributed between Pta. das Palmerinhas
and Lobito (Figure 21). Length distribution varied between 5 cm and 26 cm with one peak at 20 cm.

The biomass in the central area, based on an average fish size of 16 cm TL and an average condition
factor of 0.01, was estimated to be 31 000 tonnes.



41

_ / Pta Moita
o/ f eca
o
R/V Dr. Fridtjof Nansen /| / I‘
Angola Central: \ Z
Fish dlstrlbutlon. '; . ';l Cabeca
: v da Baleia
27.06-06.07.2013 LN / :
Pelagic 1 (m*/NM*) . : .
o s - |
- —_ann @ e e ! e
I |:| 1-300 T /&/ =
/ '/ ) i . Lobito
]
o i ‘ Benguela
................... A S
13 14

Figure 20. Distribution of other pelagic species, group 1. Pta. das Palmerinhas- Benguela. Depth
contours at 20, 50, 100, 200 and 500 m.



42

120

N (millions)

5 10 15 20 25 30

Length group (cm)

Figure 21. Total length distribution of mostly Ilisha Africana,, Pta. das Palmerinhas- Benguela.

4.2.4 Pelagic species Group 2

This group was found almost continuously distributed along the coast at low densities (0<s,<300
m?/NM?) (Figure 22). Excluding the sardinella species and T. trecae, the most common species caught in

the trawls were the Carangid Chloroscombrus chrysurus (Table 4).

The biomass estimate, based on an average length of 30 cm and a condition factor equal to 0.01, was 70
000 tonnes, which is higher than recent 5 years.
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Table 4. Catch rates (kg/h) of the main groups of pelagic fish, Pta. das Palmerinhas- Benguela.

Station Gear depth | Barracuda | Carangids | Clupeiods | Hairtails | Horse mackerel | SARD Scombrids | Other Total
16 45 0 0 0 0 0 0 0 4.5 4.5
17 23.5 79.8 234.5 96.6 0 231.5 24.4 0 2001 2667.8
18 0 0 33.8 0 181.9 33.8 3.3 0 21.4 274.1
19 0 1.3 0.4 1.8 0.2 0 14 0 84.7 102.3
20 79.5 0 493.2 0 10.2 462.4 2.6 0 0 706.5
21 32 0.9 80.9 155 1.4 73.3 0 0 90.2 401.7
22 25 0 0 0 0 0 0 0 2.2 2.2
23 0 0 0.2 0 11 0.2 0 91.2 11.6 114.3
24 0 17.3 124.7 39.2 0.6 50.6 834.1 0 0 1060.2
25 0 0 2.1 0 3.8 0 0 0 39.7 45.6
26 40 0 0 0 14.4 0 0 0 2.5 16.9
27 20.5 6.3 51.6 94.2 9.9 15.8 3.2 0 884 1064.9
28 106.5 0 50.3 0 0 50.3 0 0 434.1 534.7
29 23.5 0 10.3 14.9 1.8 10.3 43.8 0 506.6 587.8
30 5 1.2 28.6 71.9 15.3 28.6 827.7 10.1 840.5 1823.9
31 72 0 6.6 0 3.8 6.6 0 0 0 10.5
32 151 0 0 0 0 0 0 0 2.9 2.9
33 53 0.7 98.2 19.8 17.8 98.2 14.1 0 5198.1 5446.9
34 5.5 18.2 35.9 42 11.6 354 3960.2 0 1445.5 5548.9
35 0 2.8 2.2 4.7 21.1 0.9 104.3 0 45.3 181.3
36 65.5 0.1 0.2 0 221.8 0.1 0 0 220.1 442.3
37 41.5 0 0 8.8 35.6 0 0 0 350 394.4
38 83 0 18.5 0 106.2 18.5 0 0 543.8 687
39 0 0.1 55.8 0.8 7.2 55.8 162 0 45.1 326.8
40 0 1.8 163.2 0 29.6 163.2 2347.3 0 292.1 2997.3
41 29 14.5 818.1 174.2 8.7 815.7 525.2 0 633 2989.4
42 55 0 0 0 0 0 0 0 0 0
43 21 0.7 0 63.4 25.2 0 376.2 0 1182.1 1647.7
44 0 5.5 14.9 0 0 11.8 0 0 0 28.6
45 10 4.8 216.9 0.4 0 216.9 1284.6 0 0 1603.8
46 23 0 0.5 13.8 52.9 0 362.4 0 489.6 919.2
47 94.5 0 1052.3 0 0 1052.3 0 37.4 0 1798.4
48 0 2.3 38.3 1.6 27.1 38.3 73.9 0 347.2 528.5
49 0 0 2.7 0 0 2.7 270.5 0 7.3 283.1

Mean 32.5 4.7 106.9 23.6 24.1 102.2 3304 4.1 440.7 1036.6

Std dev 374 14.1 233.9 45.1 49.8 232.8 801.1 16.7 975.1 1420.9
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4.3 Benguela - Cunene

4.3.1 Sardinella

Both species of Sardinella (S. aurita and S. maderensis) were found in the coastal waters from Cabo de
Santa Marta to Namibe and small areas north of Cabo de Santa Marta, in low fish densities (0<sa< 300
m?/NM?). The small area of medium fish density was found south of Cabo de Santa Marta (Figure 23).
Sardinella occupied unusual small area in the southern region comparing with earlier years.
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Figure 23. Distribution of Sardinella aurita and S. maderensis. Benguela—Cunene. Depth contours at 10,
20, 50, 100, 200 and 500 m.
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Figure 24 shows the distribution of the length frequencies of both sardinellas. Juvenile S. maderensis
were found in the northern parts of the region. Length distribution S. maderensis shows cohorts with two
peaks of 8 cm and 30 cm (Figure 24b). The length distribution of S. aurita was dominated by adult
individuals, showing three modal peaks at 22, 26, and 29 cm (Figure 24a).

The total biomass for both species of sardinella was estimated at 9 800 tonnes, which is extremely low,
which was 12 times lower than in recent years (mean of 123 000 tonnes for 2010-2012) for this area. S.
aurita dominated (71%) in the southern region, and its biomass was 6 900, while S. maderensis biomass
was only 2 900 tonnes. The low biomass S. maderensis may, most likely, be influenced by dominance of
juveniles in the southern region.
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Figure 24 a,b. Total length distributions of (a) S. aurita and S. maderensis Benguela-Cunene.

4.3.2 Horse mackerel

Both species of horse mackerel, the Cunene horse mackerel (Trachurus trecae) and the Cape horse
mackerel (Trachurus capensis) were found in southern region (Figure 25). Overlap of these two species
was unusually small this winter. This year T. capensis was distributed further south than in the previously
years, and was found southwest of Baia dos Tigres (first encounter of T. capensis was at 16°45°S). T.
trecae was almost continuously distributed from Benguela to Cunene River. Both species were generally
caught with bottom trawl mixed with demersal species, mainly Dentex species. Most of the distribution
area showed low density values (0< sx <300 m?NM?). Nevertheless, medium fish densities (300<
sa<1000 m*NM?) were recorded in area between Témbua and Cunene, and high fish densities (1000<
sa<3000 m?/NM?) observed near Baia dos Tigres. Higher echo registrations were recorded in the end of
surveys from Baia dos Tigres to Cunene River, and some of them showed in Photo 1.

Photo 1. Acoustic registration of horse mackerel south of Baia dos Tigres (16°50’S, 11°39’E).
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Figure 25. Distribution of horse mackerel (both species). Benguela—Cunene. Depth contours at 10, 20,
50, 100, 200 and 500 m.

Figure 26 (a,b) shows the length frequency distribution of the Cunene and Cape horse mackerels,
respectively. Cunene horse mackerel has four modes, peaking at about 7, 15, 22 and 24/26 cm TL (Figure
26 a). Cape horse mackerel shows two modes at around 12 and 17 cm TL (Figure 26 b). Fish >25 cm TL
were practically absent in the catches.
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Figure 26 a,b. Total length distributions of Trachurus trecae and T. capensis Benguela-Cunene.

The biomass estimate for both horse mackerel species in the region, was 125 800 tonnes, which is lower
than the biomass estimated in 2010 (241 000 tons) and 2012 (324 800 tons), but at the same level as in
2011 (124 500 tonnes). The total biomass was dominated (70%), as usual, by Cunene horse mackerel.
The biomass of Cunene horse mackerel was estimated 88 300 tonnes, while Cape horse mackerel
biomass was only 37 500 tons.

4.3.3 Pelagic species Group 1

The dominant species belonging to this group were round herring (Etrumeus whiteheadi) and anchovy
(Engraulis encrasicolus). They were found in the area between Namibe and Cunene River of low
densities areas (0< s,<300 m’NM?). Area with high fish densities (301< s,<1000 m*NM?), and several
schools of very high density (1001< s,<10 000 m?%NM?) was recorded between Baia dos Tigres and
Cunene River (Figure 23).

The biomass for this group was estimated to be 134 000 tonnes. Biomass round herring was 103 000 tons,
considering an average TL of 20 cm (based on caught fish) were estimated for and a condition factor of
0.01. Biomass of anchovy was much lower and was 31 000 tons. The length distribution of anchovy two
modes at around 6 and 11/12 cm TL, and anchovy length varied from 5 cm to 14 cm.
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Figure 23. Distribution of Pelagic 1. Benguela—Cunene. Depth contours at 10, 20, 50, 100, 200 and 500
4.3.4 Pelagic species Group 2

This group was found distributed within low densities areas (0<s,<300 m%NM?) along the coast between

Cabo de Santa Marta and Cunene (Figure 24). The group was dominated by Carangids and Clupeiods
(Table 5).
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The biomass estimate, based on an average length of 30 cm TL and a condition factor equal to 0.01, was
of 33 000 tonnes, compared with 5000 tons in 2012 and 17 500 tons in 2011.
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Table 5. Catch rates (kg/h) of the main groups of pelagic fish, Benguela - Cunene River.

Station | Gear depth | Barracuda | Carangids | Clupeiods | Hairtails | Horse mackerel | SARD | Scombrids | Other Total
50 0 30.4 0.8 30.4 0.9 0 0 45.5
51 0 0 10 0 1.7 10 7.5 0 1.3 30.6
52 125 0 596.4 0 0 596.4 0 0 0 948
53 120 0 53.6 0 0 53.6 0 0 264.1 371.3
54 25 0 728.9 0 0 728.9 6.9 16.8 0 830.7
55 0 0.8 40.3 0.4 0 38.7 | 359.7 0 0 409.2
56 65.5 0 980.9 0 0 574.7 0 33 329 1887.9
57 66.5 0 2159.8 0 0 2159.8 0 0 0 2829.1
58 31 0 874 0 0 845.6 0 0 | 1167.8 2887.5
59 10 0 15 0 0 15 0 0 0 15
60 0 0 0 14.8 5.7 0 0 0 45.1 65.6
61 0 0 1538.1 0 0 1538.1 0 2.9 0 1564.5
62 0 0 1031.3 29.3 0 1031.3 0 12.7 0 1491.9
63 0 0 197.9 0.2 3.1 197.9 0 16 0 258.7
64 21 0 2359 0 1.2 235.7 0 0 763.4 1236.1
65 54.5 0 6.9 0 0 6.9 0 0 325.1 339
66 0 0 25.5 0.1 0 25.5 0 0 0 321
67 0 0 0 20.9 0 0 0 0 50.2 71.1
68 106 0 39.4 383 0 39.4 0 0.4 99.5 217.1
69 10 0 324 0.6 0 324 0 0 0 36.7
70 0 0 9.6 33 2.4 9.6 0 31.2 37 122.8
71 45 0 17644.9 13088.8 0 17644.9 0 0 0 | 31311.2
72 110.5 0 732.1 94 0 732.1 0 10.1 742.1 2310.4
73 136.5 0 156.7 0 0 156.7 0 0 652.6 966
74 22,5 0 118.4 463.4 2.4 118.4 0 0.8 0 608.6
75 10 0 0.8 107 0 0.8 0 0 3.9 112.4
76 133.5 0 442.8 0 0 442.8 0 0 900 1785.7
77 60 0 0 0 0 0 0 0 0 0
78 20.5 0 1905.4 485.6 45.2 1905.4 0 0 0 32335

Mean 404 0 1020.5 495.7 21 1005.4 12.9 3.3 | -608.8 1931.2

Std dev 47.4 0.1 3253.3 2425 8.4 3254.4 66.7 7.3 3225 5734.6
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4.4 Distribution of juveniles and mature fish

Table 6 show the number of biological samples of the target species taken throughout the survey.
Measurements of total length, total weight, sex and gonad stage and weight were recorded. To better
illustrate the variation in gonad stage throughout the survey area the results per station has been plotted in
“Manifold”. Before the survey it was decided that stage 6 (post spawners) will not be used due
difficulties with separation between stage 6 and stage 1. Therefore results from this survey will not be

comparable to the previous surveys.

Fish species Number of stations Number of fish
Sardinella maderensis 25 440
Sardinella aurita 14 562
Trachurus trecae 50 1491
Trachurus capensis 5 108
Scomber japonicus 7 18

Total 101 2619

4.4.1 Sardinella

Sardinella maderensis and S. aurita are indeterminate spawners. The spawning periodicity of both
species in Angolan waters is not known, but it is likely that they have a prolonged spawning season
linked with the seasonal environmental variability and migration pattern.
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The map of S. maderensis maturity stages showed that the most of spawners were distributed in the
northern and central areas, and some the mature fish occupied deeper areas than immature. Juveniles and
younger fish were distributed along the coast between 6°S and 14°S. In the northern region, the
proportion of juveniles, females and males was approximately similar. In the central region 76% of the
fish sampled was juveniles while 13% was male while females accounted for 10%. In the southern
region, the proportion of female, male and juveniles was similar to the northern area.

The map of gonad stages of Sardinella aurita along the Angolan cost shows that younger and smallest
observed fish with maturation stage of 1 were distributed separately from other. Samples dominated by
fish in maturaty stage 2, and fisg of maturity stage 5 in lesser numbers. In the central region 74% of the
fish sampled was female while 26% was male and juveniles accounted for 19%. In the southern region
the proportion of female and male fish was 58% and 48% respectively.

4.4.2 Horse mackerel

Horse mackerels T. trecae and T. capensis are indeterminate spawners. A latitudinal trend in oocyte
development in both species indicates that spawning is segregated and widely distributed, and both
species probably have a prolonged spawning season (Ndjaula et al in press). T. capensis spawn in
Namibian waters throughout the year with peak between December and March (Wysokinski 1985). There
is no information on the spawning seasons of T. trecae in Angolan waters.
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The map of T. trecae maturity stages showed that juveniles found mainly inshore, while spawners (stage
5) in the deeper areas. In the northern area no juveniles were found, and 47% of the fish sampled was
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female while 53% was male. In the central region 52% of the fish sampled was female while 44% was
male and juveniles accounted for 3%. In the southern region the proportion of males and juveniles
increased comparing to northern and central area, since 33% of the fish sampled was female while 46%
was male and 21% was juveniles.

We only found T. trecae in the southern region of Angola and the samples were dominated by juveniles
(50%), while the female and male accounted for 31% and 27%, respectively of the samples. The
Trachurus capensis was distributed further south than previously years, being found only south of Tiger
Bay. Only 21% of fish were spawners at stage 5, and they were found separately from the other stage

fish.

Juvenile fish dominated with 56% of the samples in this region.
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Only few Scomber japonicus were found in the central
(21 fish) and southern (76 fish) regions. The biological
samples were taken from 18 fish.

In the central region were taken 3 fish and all of them
were males, while in the southern region the biological
samples number of females and males were
approximately similar.
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CHAPTER S5 SUMMARY OF SURVEY RESULTS

5.1 Sardinella

The estimated biomass of sardinella shows a cyclic fluctuating pattern throughout the time series (Figure
30). This is commonly found in pelagic species, usually reflecting actual changes in abundance but also
variation in the availability of the surveyed populations, often caused by changes in the environmental
conditions. On the overall, the Sardinella stocks presently seem to be in relatively good condition. The
total biomass estimate for sardinella was 484 000 tons. This is, however, about 20% lower than the
biomass estimated in previous years 2010-2012 (600 000 tons), and continues the downward trend since
winter 2012. The current downward trend still warrants for some caution in the management of these
stocks. It is therefore important to follow the landings of these stocks carefully, and the development of
the biomass levels over the next years should be followed closely. At this point in time, it is not advisable

to increase the fishing pressure on these stocks.
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Figure 30. Biomass estimates of Sardinella by regions and surveys (1 000 tonnes).

5.2 Cunene horse mackerel

The total biomass of Cunene horse mackerel was estimated at 257 000 tons (Figure 31). This is higher
than winter 2012 and summer 2013 estimates, and higher than long term mean (2000-12) of 160 000 tons.
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The bulk of the biomass was unusually found in the central region (117 000 tons), comparing to previous
years when the bulk of biomass was found in the Southern region. The biomass levels in the northern and
southern regions was at a low level, contributing with 140 000 tonnes to the total biomass. There is a
positive tendency of increasing biomass of adult fish >20 cm total length in all regions, and a bulk of
biomass was made of fish with 20-30 cm, while larger fish (>30 cm) contributed only 20 %. Distribution
shift from the southern area to the central area may probably cause the dominance of younger fish, which
contributed 51 % of total abundance.
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Figure 31. Biomass estimates of Cunene horse mackerel by regions and surveys (1 000 tonnes).

The total biomass of Cape horse mackerel was estimated at 123 000 tonnes. This is, about 41% higher the
biomass estimated in 2011 (50 300 tonnes) for the winter survey.

The reported biomass levels should be considered with considerable caution. The estimates are relative
indices rather than absolute estimates of abundance, and the cyclic variation pattern may be accentuated
by changes in behaviour related to the environmental conditions. This variation is particularly evident in
the Benguela Current frontal zone in the Southern region, where the cold Benguela meets the warm,
subtropical Angola current.
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ANNEX |I. RECORDS OF FISHING STATIONS

R/V Dr. Fridtjof Nansen

DATE :22/06/13
start stop
TIME :02:20:44 02:40:09
LOG : 4064.25 4065.28
FDEPTH: 10 10
BDEPTH: 117 116
Towing dir: 0° Wire
Sorted H 3 Total
SPECIES

Trachurus trecae
Trichiurus lepturus
JELLYFISH
Ariomma bondi

Illex coindetii
Lagocephalus_laevigatus
Saurida bras
Selene dorsa

Total

R/V Dr. Fridtjof Nansen

DATE :22/06/13
start stop
TIME :10:32:53 11:02:47
LOG D 4124.43 4125.97
FDEPTH: 129 128
BDEPTH: 129 128
Towing dlr. 0° Wire
Sorted 21 Total
SPECIES

Dentex angolensis
Dentex congoensis
Pterothrissus belloci
GASTROPODS
Spicara alta
Lepidotrigla carolae
Trachurus trecae

Illex coindetii

Zeus faber

Trichiurus lepturus
Ariomma bondi

Octopus vulgaris

Sepia orbignyana
Citharus linguatula
Raja miraletus
Peristedion cataphractu
Uranoscopus
Saurida_brasi
Microchirus wittei
Starfish
Arnoglossus imperi

Total

R/V Dr. Fridtjof Nansen

DATE :22/06/13
start stop
TIME :06:17:33 06:29:08
LOG : 4192.60 4193.44
FDEPTH: 0 0
BDEPTH: 28 30
Towing dir: 0° Wire
Sorted t 124 Total
SPECIES

Sardinella maderensis
Brachydeuterus auritus
Ilisha africana

Caranx senegal lus
Sphyraena guachancho
Trichiurus lepturus
Sphyraena sphyraena
Galeoides decadactylus
Selene dorsalis
Scomberomorus tritor
Penaeus notialis

Total

R/V Dr. Fridtjof Nansen

DATE :23/06/13
start stop
TIME :07:22:33 07:54:26
LOG o 4287.52 4289.18
FDEPTH: 85 85
BDEPTH: 85 85
Towing dir: 0° Wire
Sorted o 17 Total
SPECIES

Pagellus bellottii
Dentex congoensis
Dentex angolensis

|n0batos albomaculatu:
Fistularia petimba
GASTROPODS
Mustelus mustelus

Illex coindetii
Sepia orbignyana
Alloteuthis africana
Raja miraletus
Lagocephalus laevigatus
Raja clavata

Saurida brasiliensis
Starfish

Branchiostegus semifasc
Zeus faber

Citharus linguatula
Dentex barnardi
Bembrops heterurus
Arnoglossus imperi

Total
R/V Dr. Fridtjof Nansen
DATE :23/06/13

start stop
TIME :11:13:57 11:27:40

SURVEY:2013406
GEAR _TYPE: PT

duration
19.4 (min)
1.0

out
catch:

SURVEY:2013406
GEAR_TYPE: BT NO: 21 POSITION:Lat

duration
29.9 (min)
1.5

out

catch 117 75

m

SURVEY:2013406
GEAR TYPE: PT

duration
11.6 (min)
0.8

out

SURVEY:2013406
GEAR_TYPE: BT NO: 21 POSITION:Lat

duration
31.9 (min)
1.7

out

S

iatus *

SURVEY:2013406
GEAR TYPE: BT NO: 21 POSITION:Lat

duration
13.7 (min)

© 110 m
3.37

2115 m
catch: 409.54

1230 m
catch: 148.33

STATION: 1
NO: 4 POSITION:Lat S 6°18.1.
Lon E 11°42.52
Purpose o1
Region : 4054
Gear cond.: 0
Validity : 0
Speed H 2 kn
Catch/hour: 10 41
CATCH/HOUR % OF TOT. C SAMP
weight  numbers
7.11 142 68.25 1
1.98 3 18.99
.87 .31
0.28 12 2.67
0.06 6 0.59
0.06 19 0.59
0.03 9 0.30
0.03 3 0.30
10.41 100.00
STATION: 2
S 6°29.76

Lon E 11°46.65

Purpose o1
Region : 4054
Gear cond.: 0
-0
Speed : 3.1 kn
Catch/hour: 236.29
CATCH/HOUR % OF TOT. C SAMP
weight  numbers
110.89 6: 46.93 2
33.15 670 14.03 3
18.06 163 7.64
15.93 1732 6.74
12.64 229 5.35
12.60 237 5.33
12.58 201 5.32 4
4.49 163 1.90
4.41 10 1.87
3.61 8 1.53
2.75 54 1.16
1.10 2 0.47
1.04 12 0.44
1.04 76 0.44
0.62 4 0.26
0.58 16 0.25
0.32 2 0.14
0.24 56 0.10
0.10 2 0.04
0.08 2 0.03
0.02 4 0.01
236.29 100.00
STATION: 3
NO: 4 POSITION:Lat S 6°23.88

Lon E 12°14.57
Purpose o1
Region : 4054
Gear cond.: 0
Validity : 0

Speed 4.4 kn
Catch/hour 2120.14
CATCH/HOUR % OF TOT. C SAMP
weight  numbers
1601.73 14915 75.55 5
382.67 4561 18.05 6
38.93 1077 1.84 7
37.74 186 1.78
25.78 88 1.22
11.44 104 0.54
11.29 36 0.53
3.93 36 0.19
3.57 36 0.17
2.38 5 0.11 8
0.68 16 0.03
2120.15 100.00
STATION:

Lon
Purpose : 1
Region : 4054
Gear cond.: 0O
Validity : 0

Speed : 3.1 kn
Catch/hour: 279.17
CATCH/HOUR % OF TOT. C SAMP
weight numbers
58.34 651 20.90 12
55.80 1216 19.99 11
35.31 352 12.65 10
24.77 181 8.87
17.50 6 .27
16.64 41 5.96
13.25 155 4.75
11.33 6 4.06
7.89 6 2.82
6.87 260 2.46
6.46 107 2.31
5.51 636 1.98
3.59 6 1.29
3.14 2 1.13
2.92 2 1.04
2.71 557 0.97
2.50 964 0.90
1.34 2 0.48
1.28 8 0.46
1.05 207 0.38
0.81 4 0.29 9
0.13 4 0.05
02 4 .01
279.17 100.00
STATION:

Lon
Purpose o1

LOG : 4313.09 4313.88 0.8 Region o 4054
FDEPTH: 23 23 Gear cond.: 0
BDEPTH: 23 23 Validity :
Towing dir: 0° Wire out 2100 m Speed H
Sorted : 128 Total catch: 510.16 Catch/hour 2231 02
SPECIES CATCH/HOUR % OF TOT. C SAVP
weight  numbers
Brachydeuterus auritus 90.73 10181 39.92 14
Selene dorsalis 500.29 3499 22.42 15
Chloroscombrus chrysurus 397.78 3026 17.83 16
Galeoides decadactylus 194.17 962 8.70
Pagrus caeruleostictus 48.98 87 2.20
Pseudotolithus senegalensis 47.93 52 2.15
Sardinella maderensis 36.91 245 1.65 13
Pagellus bellottii 26.76 122 1.20 17
Arius parkii 23.79 52 1.07
Sphyraena guachancho 20.82 52 0.93
Rhinobatos albomaculatus 20.82 17 0.93
Ephippion guttifer 12.59 17 0.56
Pseudupeneus prayensis 3.15 35 0.14
Dicologoglossa hexophthalma 2.80 17 0.13
Stephanolepis hispidus 2.10 17 0.09
Decapterus rhonchus 1.40 17 06
Total 2231.02 100.00
R/V Dr. Fridtjof Nansen SURVEY:2013406 STATION: 6
DATE :23/06/13 GEAR TYPE: PT NO: 1 POSITION:Lat S 7°9.44
start stop duration Lon E 11°59.44
TIME 04 05:20 04:20:04 14.7 (min) Purpose :1
LOG 4357.13 4357.96 0.8 Region o 4054
FDEPTH: 280 300 Gear cond.: O
BDEPTH: 321 316 Validity : 0
Towing dir: 0° Wire out 2750 m Speed : 3.4 kn
Sorted : 19 Total catch: 207.81 Catch/hour: 847.05
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight numbers
MYCTOPHIDAE 831.73 556 98.19
Trichiurus lepturus 15.33 29 1.81
Total 847.05 100.00
R/V Dr. Fridtjof Nansen SURVEY:2013406 STATION: 7
DATE :24/06/13 GEAR TYPE: PT NO: 4 POSITION:Lat S 6°56.57
start stop duration Lon E 12°35.32
TIME 02 08:58 02:28:54 19 9 (min) Purpose o1
LOG D 4441.04 4442. 22 Region o 4054
FDEPTH. 0 Gear cond.:
BDEPTH: 24 26 Validity :
Towing dir: 0° Wire out 110 m Speed : 3.6 kn
Sorted ) Total catch: 31.35 Catch/hour: 94.33
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight numbers
Decapterus rhonchus 20.88 69 22.14 19
Brachydeuterus auritus 14.44 153 15.31 18
Galeoides decadactylus 10.83 54 11.48
Pagellus bellott 9.87 63 10.46 20
Pagrus caeruleos 7.88 21 8.36
Atractoscion aequidens 7.58 8.04
MYCTOPHIDAE 7.40 4381 7.85
Aluterus_heudelotii 2.65 3 2.81
Plectorhinchus mediterraneus 2.59 3 2.74
Sepia offi 2.38 3 2.52
Stromateus fiatola 2.20 3 2.33
Dentex gibbosus 1.59 9 1.69
Lutjanus agennes 1.11 39 1.18
Pseudupeneus prayensis 0.96 48 1.02
Sphyraena sphyraena 0.51 6 0.54
Sardinella maderensis 0.48 3 0.51
Calappa rubroguttata 0.39 3 0.41
Pomadasys incisus 0.39 3 0.41
Boops boops 0.18 15 0.19
Total 94.33 100.00
R/V Dr. Fridtjof Nansen SURVEY:2013406 STATION: 8
DATE :24/06/13 GEAR TYPE: BT NO: 21 POSITION:Lat S 7°14.43
start stop duration Lon E 12°45.56
TIME :02:11:01 02:30:27 19.4 (min) Purpose o1
LOG : 4529.82 4531.06 1.2 Region : 4054
FDEPTH: 29 29 Gear cond.: O
BDEPTH: 29 29 Validity : 0
Towing dir: 0° Wire out 2120 m Speed : 3.8 kn
Sorted 1 124 Total catch: 305.13 Catch/hour: 942.24
SPECIES CATCH/HOUR % OF TOT. C SAVP
weight numbers
Brachydeuterus auritus 299.78 5484 31.82 21
Pagrus caeruleostictus 188.92 596 20.05
Pomadasys incisus 140.91 1272 14.95
Stromateus fiatola 100.42 164 10.66
Galeoides decadactylus 55.83 219 5.93
Epinephelus aeneus 53.79 9 5.71
Dentex gibbosus 20.04 49 2.13 24
Pseudupeneus prayensis 13.65 170 1.45
Pagellus bellottii 12.91 71 1.37 22
Pagrus africanus 11.64 6 1.24
Sphyraena guachancho 10.31 37 1.09
Dentex barnardi 10.10 43 1.07 23
Sphyraena_sphyraena 7.66 28 0.81
Sepia offici 6.39 3 0.68
Selene dorsalis 4.05 28 0.43
Zanobatus shoenl 2.50 6 0.27
Pomadasys rogeri 2.41 6 0.26
Chaetodon robustus 0.93 15 0.10
Total 942.24 100.00
R/V Dr. Fridtjof Nansen SURVEY:2013406 STATION: 9
DATE :24/06/13 GEAR TYPE: PT NO: 1 POSITION:Lat S 7°38.07
start stop duration Lon E 12°41.91
TIME :10:03:22 10:10:02 6.7 (min) Purpose o1
LOG : 4594.77 4595.15 0.4 Region o 4054
FDEPTH: 40 0 Gear cond.:
BDEPTH: 98 100 validity :
Towing dir: 0° Wire out 1140 m eed : 3.4 kn
Sorted H 0 Total catch: 3.83 Catch/hour: 34.45
SPECIES CATCH/HOUR % OF TOT. C  SAWP
weight  numbers
Trichiurus lepturus 24.38 63 70.76
Sepia offici s 5.49 9 15.93
Saurida bras nsis 2.43 2042 7.05
Illex coindet 2.16 9 6.27




Total 34.45 100.00
R/V Dr. Fridtjof Nansen SURVEY:2013406 STATION: 10
DATE :25/06/13 GEAR TYPE: PT NO: 7 POSITION:Lat S 7°32.40
start stop duration Lon E 12°56.33
TIME :12:58:54 01:14:28 15.6 (min) Purpose o1
LOG : 4616.41 4617.39 1.0 Region : 4054
FDEPTH: 1 Gear cond.: 0O
BDEPTH: 25 25 Validity : 0
Towing dir: 0° Wire out H Spee H 8 kn
Sorted 0 Total catch: 69 68 Catch/hour: 268 52
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight numbers
Sardinella maderensis 159.19 299 59.29 25
Sphyraena guachancho 49.33 189 18.37
Brachydeuterus auritus 11.56 728 4.31 26
Ilisha africana 11.29 551 4.20 27
Tr iurus lepturus 9.52 285 3.54
Galeoides decadactylus 7.82 139 2.91
Arius parkii 6.28 4 2.34
Dentex barnardi 3.78 12 1.41
Pomadasys incisus 3.43 31 1.28
Eucinostomus melanopterus 3.31 39 1.23
Scomberomorus tritor 1.77 4 0.66
Pomadasys 0.85 19 0.32
Sepia offi 0.27 4 0.10
Penaeus notia 0.12 4 0.04
Total 268.52 100.00
R/V Dr. Fridtjof Nansen SURVEY:2013406 STATION: 11
DATE :25/06/13 GEAR TYPE: PT NO: 4 POSITION:Lat S 7°54.14
start stop duration Lon E 12°54.13
TIME :11:26:10 11:33:52 7.7 (min) Purpose : 1
LOG : 4686.52 4686.96 0.4 Region : 4054
FDEPTH: 0 0 Gear cond.: 0O
BDEPTH: 83 82 Validity : 0
Towing dir: 0° Wire out : 100 m Speed : 3.4 kn
Sorted -0 Total catch: 0.00 Catch/hour: 0.00
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight numbers
NO CATCH .00 0 0.00
R/V Dr. Fridtjof Nansen SURVEY:2013406 STATION: 12
DATE :25/06/13 GEAR TYPE: BT NO: 21 POSITION:Lat S 7°55.13
start stop duration Lon E 12°53.76
TIME :12:18:25 12:43:10 24.8 (min) Purpose o1
LOG : 4690.50 4691.73 1.2 Region : 4054
FDEPTH: 87 86 Gear cond.: 0
BDEPTH: 87 86 Validity : 0
Towing dir: 0° Wire out 2220 m Speed : 3.0 kn
Sorted : 101 Total catch: 430.48 Catch/hour: 1043.59
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight numbers
Selene dorsalis 518.96 2456 49.73 30
Pomadasys incisus 200.00 7 19.16
Dentex congoensis 58.88 960 5.64 32
Trachurus _trecae 35.01 145 3.35 28
Sepia orbignyana 32.48 97 3.11
Rhinobatos albomaculatus 29.04 7 2.78
Alloteuthis africana 28.41 5096 2.72
Dentex angolensis 23.61 383 2.26 31
Lepidotrigla cadmani 19.27 208 1.85
Pseudupeneus prayensis 15.61 303 1.50
Pagellus bellottii 13.12 143 1.26 33
Raja miraletus 13.04 32 1.25
Sardinella maderensis 12.17 56 1.17 29
Trichiurus lepturus 10.18 7 0.98
Octopus vulgaris 6.16 7 0.59
Citharus linguatula 6.08 480 0.58
Torpedo torpedo 6.08 7 0.58
Uranoscopus cadenati 2.88 17 0.28
Umbrina canariensis 2.88 17 0.28
Zeus faber 2.81 7 0.27
Saurida brasiliensis 2.08 352 0.20
Brotula barbata 1.67 7 0.16
Chaetodon hoefleri 1.53 7 0.15
Grammoplites gruveli 1.04 17 0.10
Boops boops 0.32 7 0.03
Illex coindetii 0.24 7 0.02
Total 1043.59 100.00
R/V Dr. Fridtjof Nansen SURVEY:2013406 STATION: 13
DATE :25/06/13 GEAR TYPE: PT NO: 4 POSITION:Lat S 7°58.68
start stop duration Lon E 13°3.52
TIME :05:23:56 05:39:23 15.4 (min) Purpose o1
LOG D 4722.91 4724.02 1.1 Region : 4054
FDEPTH: 0 2 Gear cond.: 0O
BDEPTH: 53 59 vValidity : 0
Towing dir: 0° Wire out : 120 m Speed 4.3 kn
Sorted 5 Total catch: 184.19 Catch/hour: 715.76
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight numbers
Brachydeuterus auritus 630.58 9785 88.10 34
Sardinella maderensis 57.05 451 7.97 36
Ilisha africana 20.21 163 2.82 37
Trachurus trecae 6.45 74 -90 35
Chloroscombrus chrysurus 0.97 8 0.14
Alloteuthis africana 0.39 97 0.05
iurus lepturus 0.08 4 0.01
0.04 354 0.01
715.76 100.00
R/V Dr. Fridtjof Nansen SURVEY:2013406 STATION: 14
DATE :26/06/13 GEAR TYPE: PT NO: 7 POSITION:Lat S 8°8.21
start stop duration Lon E 13°11.15
TIME :01:48:10 02:02:39 14.5 (min) Purpose o1
LOG : 4792.60 4793.43 0.8 Region : 4054
FDEPTH: 10 Gear cond.: 0O
BDEPTH: 34 39 validity : 0
Towing dlr. 0° Wire out H Spee : 3.4 kn
Sorted o 65 Total catch: 194 67 Catch/hour: 806.64
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight numbers
Brachydeuterus auritus 773.08 465 95.84 38
Ilisha africana 10.19 162 1.26 39
Sardinella maderensis 10.19 323 1.26 40
Sphyraena guachancho 7.21 25 0.89
Selene dorsalis 3.73 37 0.46
Cl 1.49 12 0.18
0.50 25 0.06
0.12 12 0.02
0.12 12 0.02
Total 806.64 100.00
R/V Dr. Fridtjof Nansen SURVEY:2013406 STATION: 15
DATE :27/06/13 GEAR TYPE: BT NO: 21 POSITION:Lat S 8°39.31
start stop duration Lon E 13°20.77
TIME :09:58:32 10:26:39 28.1 (min) Purpose o1

59

LOG : 5037.44 5039.13 1.7 Region H 4054
FDEPTH: 24 23 Gear cond.:
BDEPTH: 24 23 validity :
Towing dir: 0° Wire out : 120 m Speed H
Sorted : 154 Total catch: 1691.91 Catch/hour: 3610 05
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight numbers
Brachydeuterus auritus 2022.72 55110 56.03 42
Sepia orbignyana 532.79 446 14.76
Sardinella maderensis 305.59 22415 8.46 41
Galeoides decadactylus 136.83 1009 3.79
Pseudupeneus prayensis 113.83 1174 3.15
Pagellus bellottii 88.49 751 2.45 44
Pomadasys _incisus 81.44 868 2.26
Pseudotolithus senegalensis 66.66 164 1.85
Trachinotus teraia 51.40 23 1.42
Sphyraena guachancho 47.88 681 1.33
Balistes capriscus 36.38 70 1.01
Selene dorsalis 35.68 563 0.99 43
Cynoglossus senegalensis 21.36 23 0.59
Trichiurus lepturus 20.18 563 0.56
Pteroscion pe 11.03 141 0.31
Aluterus heud 8.45 23 0.23
Eucinostomus me anopterus 6.10 70 0.17
Epinephelus aeneus 5.87 23 0.16
Penaeus notialis 4.22 70 0.12
Chloroscombrus chrysurus 3.99 70 0.11
Ilisha africana 3.76 47 0.10
Penaeus kerathurus 3.76 70 0.10
Grammoplites gruveli 1.64 211 0.05
Total 3610.05 100.00
R/V Dr. Fridtjof Nansen SURVEY:2013406 STATION: 16
DATE :28/06/13 GEAR TYPE: PT NO: 1 POSITION:Lat S 9°15.95
start stop duration Lon E 12°49.08
TIME :10:05:30 10:35:37 30.1 (min) Purpose H
LOG : 5210.09 5211.77 1.7 Region o 4040
FDEPTH: 30 60 Gear cond.:
BDEPTH: 100 103 Validity :
Towing dir: 0° Wire out 2150 m Speed : 3.3 kn
Sorted H 2 Total catch: 2.24 Catch/hour' 4.46
SPECIES CATCH/HOUR % OF TOT. C  SAWP
welght numbers
THYSANOTEUTHIDAE 4 100.00
Total 4.46 100.00
R/V Dr. Fridtjof Nansen SURVEY:2013406 STATION: 17
DATE :28/06/13 GEAR TYPE: BT NO: 21 POSITION:Lat S 9°19.90
start stop duration Lon E 13°0.79
TIME :12:45:06 01:04:06 19.0 (min) Purpose H
LOG : 5230.20 5231.30 1.1 o 4040
FDEPTH: 23 24 H
BDEPTH: 23 24 H
Towing dir: 0° Wire out 2100 m P : 3.5 kn
Sorted 108 Total catch: 844.81 Catch/hour: 2667.82
SPECIES CATCH/HOUR % OF TOT. C  SAWP
weight  numbers
Brachydeuterus auritus 1265.34 23769 47.43 47
JELLYFI1SH 607.42 764 22.77
Trachurus trecae 231.54 2637 8.68 45
Ilisha africana 96.57 1699 3.62 49
Sphyraena guachancho 79.83 272 2.99
Pagellus bellottii 73.17 493 2.74 48
Galeoides decadactylus 70.20 543 2.63
Pteroscion peli 61.07 739 2.29
Pomadasys incisus 59.12 493 2.22
Pseudupeneus prayen: 26.84 272 1.01
Sardinella 24.38 271 0.91 46
Stromateus 19.71 51 0.74
Sepia orbi 15.47 9 0.58
Arius park 10.11 25 0.38
Eucinostomus melanopterus 9.35 73 0.35
Pseudotolithus senegalensis 6.88 25 0.26
Trachinus armatus 4.42 51 0.17
Selene dorsalis 2.97 51 0.11
Calappa rubroguttata 1.58 25 0.06
Trachinocephalus myops 1.23 25 0.05
Penaeus kerathurus 0.63 25 0.02
Total 2667 .82 100.00
R/V Dr. Fridtjof Nansen SURVEY:2013406 STATION: 18
DATE :28/06/13 GEAR TYPE: PT NO: 4 POSITION:Lat S 9°27.09
start stop duration Lon E 12°51.52
TIME :07:15:00 07:44:58 30.0 (min) Purpose H
LOG : 5279. 92 5281. 75 1.8 Region : 4040
FDEPTH: Gear cond.:
BDEPTH: 99 95 Validity :
Towing dir: 0° Wire out 1110 m Speed H 3.7 kn
Sorted 13 Total catch: 136.93 Catch/hour' 274.13
SPECIES CATCH/HOUR % OF TOT. C SAVP
welght numbers
Trichiurus lepturus 1.90 494 66.36
Lagocephalus laevigatus 51 49 54 18.78
Trachurus trecae 33.75 58 12.31 50
Sardinella maderensis 3.32 12 1.21 51
Saurida brasiliensis 3.22 2 1.18
Alloteuthis africana 0.44 144 0.16
Total 274.13 100.00
R/V Dr. Fridtjof Nansen SURVEY:2013406 STATION: 19
DATE :28/06/13 GEAR TYPE: PT NO: 7 POSITION:Lat S 9°31.06
start stop duration Lon E 13°6.57
TIME :10:15:24 10:44:16 28.9 (min) Purpose H
LOG : 5301.42 5302.98 1.6 Region H 4040
FDEPTH: 0 0 Gear cond.:
BDEPTH: 24 24 Val |d|ty H
Towing dir: 0° Wire out 110 m Spee: 1 3.2 kn
Sorted 0 Total catch 49.23 Catch/hour: 102.31
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight numbers
Pagellus bellottii 42.06 41.11 54
Brachydeuterus auritus 33.46 316 32.70 52
Sardinella maderensis 13.97 1958 13.65 53
Balistes capriscus 3.24 4 3.17
Dentex barnardi 2.04 6 1.99
1 ha africana 1.79 27 1.75 55
G; oides decadactylus 1.66 6 1.63
Sphyraena guachancho 1.29 17 1.26
Stromateus fiatola 1.10 2 1.08
Chelidonichthys capensis 0.56 2 0.55
Decapterus rhonchus 0.37 2 0.37
Boops boops 0.33 12 0.33 56
Pteroscion peli 0.25 2 0.24
Trichiurus lepturus 0.19 6 0.18
Total 102.31 100.00



R/V Dr. Fridtjof Nansen

DATE :29/06/13
start stop
TIME :07:36:16 08:07:11
LOG : 5362.20 5363.81
FDEPTH: 80 79
BDEPTH: 80 79
Towing dir: 0° Wire
Sorted : 130 Total
SPECIES

Trachurus trecae
Stromateus fiatola
Selene dorsalis

Sepia orbignyana
Dentex barnardi
Alloteuthis africana
Lagocephalus laevigatus
Raja miraletus

Dentex angolensis
Octopus vulgaris

Zeus faber

Trichiurus lepturus
Pagellus bellottii

G A STROPODS
Epinephelus aeneus
Citharus linguatula
Sardinella maderensis
Boops boops

Starfish

Brotula barbata
Chelidonichthys gabonen:
Branchiostegus semifasc
Pseudupeneus prayensis
Bembrops heterurus
Saurida brasiliensis
Dentex congoensis
Microchirus frechkopi
Syacium micrurum
JELLYFISH
Uranoscopus cadenati
Illex coindetii
CRABS

Anthias anthias
GOBIIDAE

Total

R/V Dr. Fridtjof Nansen

DATE :29/06/13
start stop
TIME :11:24:39 11:47:11
LOG - 5385.48 5386.63
FDEPTH: 32 32
BDEPTH: 32 32
Towing dir: 0° Wire
Sorted 33 Total
SPECIES

Ilisha africana
Trachurus trecae
Pteroscion peli
Brachydeuterus auritus
Eucinostomus melanoptert
Galeoides decadactylus
Selene dorsalis
Pagellus bellottii
Pseudotolithus senegale
Raja miraletus
Ephippion guttifer
Dasyatis marmorata
Rhinobatos albomaculatu
Chilomycterus spinosus
Stromateus fiatola
Cynoglossus senegalensi
Trichiurus_lepturus
Pomadasys incisus
Sphyraena guachancho
Citharus linguatula
Pseudupeneus prayensis
Boops boops

Dicologoglossa cuneata
Rypticus_saponaceus
Grammoplites gruveli
Total

R/V Dr. Fridtjof Nansen

DATE :29/06/13
start stop

TIME :01:04:21 01:31:28
LOG : 5395.27 5396.97
FDEPTH: 2!

BDEPTH: 82 71
Towing dir: 0° Wire
Sorted -0 Total

SPECIES

Lagocephalus laevigatus

Total

R/V Dr. Fridtjof Nansen

DATE :29/06/13
start stop
TIME :06:14:20 06:48:23
LOG o 5435.23 5437.29
FDEPTH: 0 0
BDEPTH: 119 114
Towing dlr. 0° Wire
Sorted : 20 Total
SPECIES

Auxis thazard thazard
iurus lepturus

Trachurus trecae
SALPS

Total

R/V Dr. Fridtjof Nansen
DATE :29/06/13

start stop
:10:25:20 10:47:58
o 5465.14 5466. 52
FDEPTH: 0
BDEPTH: 36 39

TIME

SURVEY:2013406 STATION: 20
GEAR TYPE: BT NO: 21 POSITION:Lat S 9°39.50
duration Lon E 13°1.20
30.9 (min) Purpose 1
1.6 Region : 4040

Gear cond.: 0O
Validity : O
out : 220 Speed : 3.1 kn

catch: 364. 07 Catch/hour: 706.47
CATCH/HOUR % OF TOT. C SAMP
weight numbers
462.44 071 65.46 68
54.99 76 7.78
30.75 93 4.35 61
17.17 39 2.43
17.01 76 2.41 58
16.90 8111 2.39
14.29 16 2.02
12.82 21 1.82
12.50 142 1.77 59
10.54 12 1.49
10.32 12 1.46
10.16 12 1.44
9.83 60 1.39 60
2.99 483 0.42
2.93 6 0.42
2.77 169 0.39
2.61 11 0.37 57
.61 109 .37 62
2.17 522 0.31
1.85 12 0.26
sis 1.68 12 0.24
iatus * 1.68 6 0.24
1.30 6 0.18
1.03 16 0.15
1.03 239 0.15
0.65 6 0.09
0.33 6 0.05
0.33 49 0.05
0.22 6 0.03
0.17 6 0.02
0.16 6 0.02
0.11 16 0.02
0.05 6 0.01
0.05 6 0.01
706.46 100.00
SURVEY:2013406 STATION: 21
GEAR TYPE: BT NO: 21 POSITION:Lat S 9°44.35
duration Lon E 13°9.91
22.5 (min) Purpose o1
1.1 Region : 4040
Gear cond.: 0O
Validity : 0
out 2100 m Speed : 3.0 kn
catch: 150.89 Catch/hour: 401 66
CATCH/HOUR % OF TOT. C SAMP
weight numbers
154.95 667 38.58 67
73.31 833 18.25 66
59.23 1315 14.75
28.46 689 7.08 64
us 17.76 202 4.42
15.39 287 3.83
7.56 181 1.88 63
6.39 59 1.59 65
nsis 6.04 21 1.50
5.83 8 1.45
4.23 3 1.05
4.18 3 1.04
S 3.62 3 0.90
mauret. 3.51 8 0.87
2.50 8 0.62
s 1.73 8 0.43
1.44 59 0.36
1.30 13 0.32
0.85 13 0.21
0.77 29 0.19
0.59 8 0.15
.56 8 .14
0.43 21 0.11
0.37 8 0.09
0.37 8 0.09
0.29 13 0.07
401.66 100.00
SURVEY:2013406 STATION: 22
GEAR TYPE: PT NO: 1 POSITION:Lat S 9°44.71
duration Lon E 13°2.61
27.1 (min) Purpose 1
1.7 Region : 4040
Gear cond.: 0
-0
out m Speed : 3.7 kn
catch 0 98 Catch/hour: 2.17
CATCH/HOUR % OF TOT. C SAMP
weight numbers
17 2 100.00
2.17 100.00
SURVEY:2013406 STATION: 23
GEAR TYPE: PT NO: 4 POSITION:Lat S 9°52.71
duration Lon E 12°55.32
34.1 (min) Purpose 1
2.0 Region : 4040
Gear cond.: O
Validity : 0
out H Speed : 3.6 kn
catch: 64 85 Catch/hour: 114.27
CATCH/HOUR % OF TOT. C SAMP
weight numbers
91.15 238 79.77 69
11.00 21 9.62
10.34 321 9.05
1.06 433 0.93
0.42 39 0.37
0.25 4 0.22 70
0.05 9 0.05
114.27 100.00
SURVEY:2013406 STATION: 24
GEAR TYPE: PT NO: 4 POSITION:Lat S 9°55.95
duration Lon E 13°11.43
22.6 (min) Purpose -1
1.4 Region : 4040

Gear cond.: 0O
Validity : O

60

Towing dir: 0° Wire out 1125 m Speed 3.7 kn
Sorted : 132 Total catch: 399.86 Catch/hour. 1060.17
SPECIES CATCH/HOUR % OF TOT. C SAVP
welght numbers
Sardine maderensis 606.73 228 57.23 73
Sardinella aurita 227.33 1384 21.44 72
Trachurus trecae 50.59 620 4.77 71
Ilisha africana 38.74 557 3.65 76
Selene dorsalis 36.11 795 3.41 75
Brachydeuterus auritus 35.48 382 3.35 74
Chloroscombrus chrysurus 32.13 708 3.03 77
Sphyraena guachancho 17.26 64 1.63
Dasyatis sp. 7.61 3 0.72
Selar crumenophthalmus 3.58 24 0.34
Caranx crysos 1.43 8 0.14
Sepia orbignyana 1.19 3 0.11
Trachinotus ovatus 0.87 8 0.08
Trichiurus lepturus 0.64 8 0.06
Engraulis encrasicolus 0.48 32 0.05
Total 1060.17 100.00
R/V Dr. Fridtjof Nansen SURVEY:2013406 STATION: 25
DATE :30/06/13 GEAR TYPE: PT NO: 4 POSITION:Lat S 10°3.63
start stop duration Lcn E 13°3.35
TIME :03:21:28 03:51:28 30 0 (min) Purpose H
LOG : 5508.02 5509.56 Region H 4040
FDEPTH: 0 0 Gear cond.:
BDEPTH: 93 87 Val ldlty H O
Towing dir: 0° Wire out 110 m : 3.1 kn
Sorted 0 Total catch 22.80 Catch/hour. 45.60
SPECIES CATCH/HOUR % OF TOT. C  SAWP
weight numbers
36.76 9832 80.61
3.84 8 8.42
Trachinotus ovatus 2.06 6 4.52
Alloteuthis africana 1.72 4352 3.77
Illex coindetii 1.22 666 2.68
Total 45.60 100.00
R/V Dr. Fridtjof Nansen SURVEY:2013406 STATION: 26
DATE 30/06/13 GEAR TYPE: PT NO: 1 POSITION:Lat S 10°2.43
stop duration Lon E 13°15.84
TIME :04: 45 50 04:50:50 5.0 (min) Purpose o1
LOG : 5521.44 5521.62 0.2 Region : 4040
FDEPTH: 40 40 Gear cond.: O
BDEPTH: 85 83 validity : 0
Towing dir: 0° Wire out 1270 m Speed 2 4.0 kn
Sorted H 0 Total catch: 1.41 Catch/hour: 16.92
SPECIES CATCH/HOUR % OF TOT. C SAMP
welght numbers
Trichiurus lepturus 40 36 85.11
Alloteuthis africana 2 52 936 14.89
Total 16.92 100.00
R/V Dr. Fridtjof Nansen SURVEY:2013406 STATION: 27
DATE 30/06/13 GEAR TYPE: BT NO: 21 POSITION:Lat S 10°3.05
stop duration Lon E 13°17.66
TIME 07 24 50 07:56:53 32.1 (min) Purpose H
LOG : 5533.07 5535.19 2.1 Region H 4040
FDEPTH: 20 21 Gear cond.: O
BDEPTH: 20 21 Validity :
Towing dir: 0° Wire out 120 m Speed : 4.0 kn
Sorted : 126 Total catch: 568.85 Catch/hour: 1064.92
SPECIES CATCH/HOUR % OF TOT. C SAVMP
welght numbers
Brachydeuterus _auritus 412.79 8147 38.76 78
Ephippion guttifer 136.98 9 12.86
G oides decadactylus 111.71 970 10.49
Ilisha africana 94.18 1668 8.84 80
Pteroscion peli 63.86 1559 6.00
Cynoglossus canariensis 61.33 51 5.76
Selene dorsalis 34.54 1054 3.24 81
Dasyatis margarita 19.88 9 1.87
Eucinostomus melanopterus 17.78 228 1.67
Trachurus trecae 15.75 212 1.48 79
Pseudotolithus senegalensis 15.08 118 1.42
Sepia orbignyana 13.06 34 1.23
YFI1SH 11.12 84 1.04
Pomadasys incisus 10.53 110 0.99
Tr 9.86 161 0.93
Arius parkii 9.52 17 0.89
Gymnura micrura 6.91 9 0.65
Sphyraena guachancho 6.32 101 0.59
CRABS 3.29 708 0.31
Sardinella maderensis 3.20 67 0.30 82
Starfish 2.44 657 0.23
Penaeus notialis 1.94 522 0.18
Trachinotus ovatus 1.26 17 0.12
GASTROPODS 0.84 303 0.08
Dicologoglossa cuneata 0.76 17 0.07
Total 1064.92 100.00
R/V Dr. Fridtjof Nansen SURVEY:2013406 STATION: 28
DATE :30/06/13 GEAR TYPE: BT NO: 21 POSITION:Lat S 10°16.77
start stop duration Lon E 13°6.96
TIME :04:22:38 04:53:27 30.8 (min) Purpose o1
LOG - 5588.96 5590.50 1.5 : 4040
FDEPTH: 107 106 :0
BDEPTH: 107 106 H
Towing dir: 0° Wire out 1290 m sl : 3.0 kn
Sorted : 83 Total catch: 274.67 Catch/hour: 534.72
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight numbers
Trigla lyra 116.11 146 21.71
Boops boops 81.18 2178 15.18 87
Dentex congoensis 59.22 631 11.08 85
Umbrina canariensis 54.32 146 10.16
Trachurus trecae 50.32 134 9.41 83
Lagocephalus laevigatus 23.30 47 4.36
Scorpaena normani 21.49 292 4.02
Brotula barbata 19.27 18 3.60
Zeus faber 17.11 35 3.20
Octopus vulgaris 16.82 18 3.15
Atractoscion aequidens 16.12 6 3.01
Dentex angolensis 15.83 169 2.96 89
Dentex macrophthalmus 14.25 41 2.67 86
Raja miraletus 8.88 12 1.66
Alloteuthis africana 5.67 1285 1.06
Citharus linguatula 5.26 479 0.98
Sea urchin 2.98 193 0.56
Saurida brasiliensis 2.16 450 0.40
Pagellus bellott 1.99 35 0.37 88
Dentex barnardi 1.52 12 0.28 90
CRABS 0.29 29 0.05
Illex coindetii 0.23 23 0.04
Microchirus frechkopi 0.23 6 0.04



Blennius normani

Total

R/V Dr. Fridtjof Nansen

DATE :30/06/13
start stop
TIME :07:09:32 07:40:53
LOG : 5608.89 5610.81
FDEPTH: 23 24
BDEPTH: 23 24
Towing dir: 0° Wire
Sorted o 65 Total
SPECIES

Pteroscion peli

Brachydeuterus auritus
Galeoides decadactylus
Sardinella maderensis

t
Eucinostomus melanopterus

Ilisha africana
Pomadasys incisus
Trachurus trecae
JELLYFISH
Dicologoglossa cuneata
Pomadasys rogeri

Parakuhlia macrophthalmus

Torpedo_marmorata

Spondyliosoma cantharus

Trichiurus lepturus
Boops boops
CRABS

Saurida brasiliensis
Starfish

Cynoglossus canariensis

Octopus vulgaris
Sepiella ornata

Total

R/V Dr. Fridtjof Nansen
DATE :30/06/13

start stop
TIME :09:09:22 09:32:13

LOG : 5619.45 5620.68

FDEPTH: 5 5

BDEPTH: 38 42

Towing dlr, 0° Wire

Sorted - 63 Total
SPECIES

Brachydeuterus auritus
Sardine maderensis
Sardinella aurita
Ilisha africana
Stromateus fiatola
Pomadasys jubelini
Trachurus trecae
Trichiurus lepturus
Auxis thazard thazard
Sphyraena guachancho

Total

R/V Dr. Fridtjof Nansen

DATE :01/07/13
start stop

TIME :06:36:30 07:12:50
LOG : 5697.72 5699.83
FDEPTH: 7
BDEPTH: 79 67
Towing dir: 0° Wire
Sorted H 0 Total

SPECIES

Trachurus trecae
iurus lepturus

R/V Dr. Fridtjof Nansen

DATE :01/07/13
start stop

TIME :10:30:18 10:59:41
LOG : 5728.95 5730.52
FDEPTH: 150 152
BDEPTH: 519 542
Towing dir: 0° Wire
Sorted -0 Total

SPECIES

JELLYFISH

SALPS

Lagocephalus laevigatus

Euphausiacea

Total

R/V Dr. Fridtjof Nansen

DATE :01/07/13
start stop

TIME :04:36:21 05:06:38
LOG : 5761.40 5763.02
FDEPTH: 5

BDEPTH: 53 53
Towing dir: 0° Wire
Sorted © 124 Total

SPECIES

Pomadasys incisus
Brachydeuterus auritus

Trachurus _trecae

Pseudotolithus senegalensis

Pteroscion peli
Pomatomus saltatrix

1 ha africana
Trichiurus lepturus
Citharus linguatula
Sardinella maderensis
Umbrina canariensis
Torpedo torpedo
Dentex barnardi
Syacium micrurum

thus senegalens is

0.18
534.72

SURVEY:2013406

6

0.03
100.00

STATION: 29

GEAR TYPE: BT NO: 21 POSITION:Lat S 10°10.0!
duration Lon E 13°23.3
31.4 (min) Purpose 1
1.9 Region : 4040
Gear cond.: 0
Validity : O
out 110 m Speed : 3.7 kn
catch: 307.14 Catch/hour: 587.83
CATCH/HOUR % OF TOT. C
weight  numbers
185.34 117 31.53
74.58 2867 12.69
69.42 655 11.81
43.85 620 7.46
42.20 517 7.18
40.40 51761 6.87
26.35 17 4.48
17.49 199 2.98
14.89 1939 2.53
13.09 130 2.23
10.33 78 1.76
9.30 34 1.58
.22 268 .57
9.05 0 1.54
8.36 138 1.42
5.17 10 0.88
2.66 10 0.45
1.80 59 0.31
1.11 27 0.19
1.11 276 0.19
0.61 96 0.10
0.52 86 0.09
0.44 34 0.07
0.34 10 0.06
0.17 34 0.03
587.83 100.00

SURVEY:2013406

STATION: 30

GEAR TYPE: PT NO: 4 POSITION:Lat S 10°15.3:
duration Lon E 13°23.6
22.9 (min) Purpose o1
1.2 Region : 4040
Gear cond.: 0
validity : 0
out : 125 m Speed : 3.2 kn
catch: 694.59 Catch/hour: 1823.87
CATCH/HOUR % OF TOT. C
weight  numbers
774.62 445 42.47
590.28 1820 32.36
237.43 1415 13.02
71.92 1040 3.94
59.79 144 3.28
34.66 58 1.90
28.60 260 1.57
15.31 231 0.84
10.11 29 0.55
1.16 29 0.06
1823.87 100.00
SURVEY:2013406 STATION: 31
GEAR TYPE: PT NO: 1 POSITION:Lat S 10°28.0:.
duration Lon E 13°22.9
36.3 (min) Purpose o1
2.1 Region o 4040
Gear cond.: 0
Validity : 0
out 2140 m Speed 3.5 kn
catch: 6.36 Catch/hour 10.50
CATCH/HOUR % OF TOT. C
weight  numbers
6.60 31 62.89
3.80 8 36.16
0.10 3 0.94
10.50 100.00

SURVEY: 2013406

STATION: 32

GEAR TYPE: PT NO: 1 POSITION:Lat S 10°38.4.
duration Lon E 13°8.21
29.4 (min) Purpose 1
1.6 Region : 4040
Gear cond.: 0
-0
out H m : 3.2 kn
catch: l 42 Catch/hour: 2.90
CATCH/HOUR % OF TOT. C
weight numbers
.21 406 76.06
0.41 14 14.08
0.16 8 5.63
0.12 472 4.23
2.90 100.00

SURVEY:2013406
GEAR _TYPE: BT

STATION: 33

NO: 21 POSITION:Lat

S 10°32.5
Lon E 13°29.9
040
0

% OF TOT. C

duration
30.3 (min) Purpose o1
1.6 Region : 4
Gear cond.:
Validity : 0
out H Spee 3.2 kn
catch: 2749 77 Catch/hour: 5446.89
CATCH/HOUR
weight numbers
3075.27 3082
1451.96 22570
321.20 1892
157.18 182
98.18 683
61.96 91
57.86 91
40.41 364
21.87 24
19.82 160
17.77 547
16.40 547
14.12 91
12.76 69
11.85 91
11.16 69
11.16 160

ocococooooo

5
9

SAMP

91
94

93
92

3
1

SAMP

1
6

SAMP
101

2

SAMP

6
3

SAMP
102
103
104

106

105

107

61

Pseudupeneus prayensis 10.71 91 0.20
Galeoides decadactylus 9.57 69 0.18
Lagocephalus laevigatus 8.20 24 0.15
Chelidonichthys gabonensis 5.92 46 0.11
Bembrops heterurus 4.78 297 0.09
Dicologoglossa cuneata 2.05 69 0.04
Arnoglossus imperialis 1.59 91 0.03
Alloteuthis africana 1.31 525 0.02
Sphyraena guachancho 0.68 46 0.01
CRABS 0.46 68 0.01
GOBI IDAE 0.46 46 0.01
Squilla mantis 0.23 228 0.00
Total 5446.89 100.00
R/V Dr. Fridtjof Nansen SURVEY:2013406 STATION: 34
DATE :01/07/13 GEAR TYPE: PT NO: 4 POSITION:Lat S 10°30.52
start stop duration Lon E 13°33.83
TIME :07:00:17 07:30:15 30.0 (min) Purpose o1
LOG : 5770.74 5772.63 1.9 Region : 4040
FDEPTH: 6 Gear cond.: 0
BDEPTH: 31 26 validity :
Towing dir: 0° Wire out 120 m Speed : 3.8 kn
Sorted : 100 Total catch: 2771.66 Catch/hour: 5548.86
SPECIES CATCH/HOUR % OF TOT. C  SAWP
weight  numbers
Sardinella aurita 3951.35 27405 71.21 108
Brachydeuterus auritus 1361.56 22488 24.54 109
Pteroscion peli 85.65 2376 1.54
Ilisha africana 41.99 1547 0.76 110
Trachurus trecae 35.36 496 0.64 111
Sphyraena sphyraena 18.23 56 0.33
Stromateus fiatola 12.16 56 0.22
Trichiurus lepturus 11.60 332 0.21
JELLYFI1ISH 11.05 56 0.20
Sardinella_maderensis 8.84 496 0.16 112
Pomadasys incisus 4.42 56 0.08
Galeoides decadactylus 2.76 56 0.05
Penaeus notialis 2.21 717 0.04
Sepiella ornata 1.11 56 0.02
Selene dorsalis 0.55 166 0.01
Total 5548.85 100.00
R/V Dr. Fridtjof Nansen SURVEY:2013406 STATION: 35
DATE 02/07/13 GEAR TYPE: PT NO: 4 POSITION:Lat S 10°41.60
stop duration Lon E 13°38.40
TIME 03 22 48 03:53:16 30.5 (min) Purpose H
LOG : 5841.17 5842.80 1.6 Region H 4040
FDEPTH: 0 0 Gear cond.:
BDEPTH: 50 58 Validity : O
Towing dir: 0° Wire out 1120 m Speed 2 3.2 kn
Sorted 0 Total catch: 92.06 Catch/hour' 181.28
SPECIES CATCH/HOUR % OF TOT. C  SAWP
weight  numbers
Sardinella maderensis 104.27 57.52 113
Brachydeuterus auritus 30.21 323 16.66 115
Trichiurus lepturus 21.07 112 11.62
Sepia orbignyana 10.16 4 5.61
Pomatomus saltatrix 5.83 12 3.22
Ilisha africana 4.73 47 2.61 116
Sphyraena guachancho 2.84 4 1.56
Trachinotus ovatus 1.30 10 0.72
Trachurus trecae 0.89 10 0.49 114
Total 181.28 100.00
R/V Dr. Fridtjof Nansen SURVEY:2013406 STATION: 36
DATE :02/07/13 GEAR TYPE: BT NO: 21 POSITION:Lat S 10°48.13
start stop duration Lcn E 13°39.07
TIME :06:37:41 07:08:19 30.7 (min) Purpose H
LOG : 5863.40 5865.07 1.7 H 4040
FDEPTH: 64 H
BDEPTH: 64 67 Val |d|ty H 0
Towing dir: 0° Wire out 1180 m Spee : 3.3 kn
Sorted : 25 Total catch: 225.93 Catch/hour' 442 .27
SPECIES CATCH/HOUR % OF TOT. C SAVP
weight numbers
Trichiurus lepturus 221.79 17 50.15
Dentex angolensis 61.55 476 13.92 118
Brachydeuterus auritus 41.15 846 9.30 117
Pagellus bellottii 35.63 292 8.06 119
Pomadasys _incisus 21.46 100 4.85
Sepia orbignyana 11.65 4 2.63
Citharus linguatula 10.08 96 2.28
Pomatomus saltat 8.57 8 1.94
Lagocephalus laevigatus 5.95 6 1.35
Brotula barbata 3.62 20 0.82
Stromateus fiatola 3.09 8 0.70
Bembrops heterurus 2.70 37 0.61
Octopus vulgaris 2.60 6 0.59
Torpedo torpedo 2.29 8 0.52
Pterothrissus belloci 1.80 18 0.41
Raja miraletus 1.29 2 0.29
Alloteuthis africana 1.29 450 0.29
Chilomycterus spinosus mauret. 0.94 4 0.21
Pseudupeneus prayensis 0.70 4 0.16
Umbrina canariensis 0.69 4 0.15
Dentex barnardi 0.49 4 0.11 121
Scorpaena stephanica 0.41 6 0.09
Serranus accraen 0.35 6 0.08
Zeus faber 0.31 6 0.07
Boops boops 0.31 6 0.07 120
Microchirus frechkopi 0.29 8 0.07
GASTRO 0.27 45 0.06
Parapenaeus longirostris 0.23 106 0.05
Trachurus trecae 0.14 2 0.03 122
Sphoeroides marmoratus 0.12 20 0.03
CRABS 0.12 96 0.03
Sepiella ornata 0.12 4 0.03
Sphyraena guachancho 0.08 2 0.02
Selene dorsalis 0.06 27 0.01 123
GOBI IDAE 0.04 20 .01
Sea cucumber 0.04 6 0.01
Chaetodon hoefleri 0.03 2 0.01
Total 442.27 100.00
R/V Dr. Fridtjof Nansen SURVEY:2013406 STATION: 37
DATE :02/07/13 GEAR TYPE: BT NO: 21 POSITION:Lat S 10°50.78
start stop duration Lon E 13°43.16
TIME :01:01:07 01:31:58 30.9 (min) Purpose H
LOG : 5911.34 5912.97 1.6 Region H 4040
FDEPTH: 42 41 Gear cond.:
BDEPTH: 42 41 Validity : O
Towing dir: 0° Wire out 1120 m Speed 2 3.2 kn
Sorted - 100 Total catch: 202.78 Catch/hour. 394.39
SPECIES CATCH/HOUR % OF TOT. C  SAWP
welght numbers
Brachydeuterus auritus 937 21.90 84
Dicologoglossa cuneata 57 80 1155 14.66



Pteroscion peli

Raja miraletus

iurus lepturus

Sepia orbignyana

Dasyatis margarita
Dasyatis marmorata
Pomadasys incisus
Grammoplltes gruveli

ha africana
Eplnephelus aeneus
Citharus linguatula
Pseudotolithus senegalensis
Rhinobatos albomaculatus
Penaeus noti s
Brotula barbata

VOLUTIDAE

Cynoponticus ferox
Plectorhinchus mediterraneus
Pagellus bellottii

Torpedo torpedo

Octopus vulgaris
Atractoscion aequidens
Penaeus kerathurus
Leptocephalus

C| mal

Galeoides decadactylus
Bothus podas
Antennarius occidentalis
Umbrina canariensis

Total

R/V Dr. Fridtjof Nansen

DATE :02/07/13 GEAR TYPE: BT
start stop duration

TIME :04:06:10 04:36:24 30.2 (min)

LOG : 5935.87 5937.53 1.7

FDEPTH: 4

BDEPTH: 84 82

Towing dir: 0° Wire out 220 m

Sorted : 105 Total catch: 346.12
SPECIES

Brachydeuterus auritus

Trichiurus lepturus

Octopus vulgaris

Raja miraletus

Trachurus trecae

Pterothrissus belloci

Alloteuthis africana

Torpedo torpedo

Brotula barbata

GOBI IDAE

Stromateus fiatola_

Synagrops

Dentex ang

Pagellus b

Citharus linguatula

Parapenaeus longirostris

Chelidonichthys gabonensis

ANTENNARI IDAE

Bembrops heterurus

Microchirus frechkopi

Dicologoglossa cuneata
ASTRO

Scorpaena normani

Sepiella ornata

Saurida brasiliensis

Squilla mantis

Blennius normani

Uranoscopus polli

Total

R/V Dr. Fridtjof Nansen

DATE :02/07/13 GEAR TYPE: PT
start stop duration
TIME ©11:26:09 11:56:50 30.7 (min)
: 5978.43 5980.24 1.8

FDEPTH' 0 0

BDEPTH: 57 57

Towing dir: 0° Wire out 90 m
Sorted >0 Total catch 167.05

SPECIES

Sardinella maderensis
Brachydeuterus auritus
Trachurus trecae
Sardinella aurita
Trichiurus lepturus
Lagocephalus laevigatus
Sepia orbignyana

Ilisha africana
Sphyraena guachancho

Total

R/V Dr. Fridtjof Nansen
DATE :03/07/13
start stop
02:08:15 02:37:35
5993.94 5995.56
0 0

GEAR TYPE: PT
duration

TIME = 29.4 (min)
LOG H 1.6
FDEPTH:

BDEPTH: 52
Towing dir: 0°
Sorted : 183

SPECIES

48
Wire out

: 100 m
Total catch:

Sardinella aurita
Brachydeuterus auritus
Sepia orbignyana
Trachurus trecae

Ila maderensis
Trlchlurus lepturus
Sphyraena guachancho

Total

R/V Dr. Fridtjof Nansen

DATE :03/07/13 GEAR TYPE: BT
start stop duration

TIME :08:30:18 08:59:59 29.7 (min)

LOG : 6048.64 6050.56 1.9

FDEPTH: 2

BDEPTH: 29 29

Towing dir: 0° Wire out 125 m

Sorted : 186 Total catch: 1479.25
SPECIES

Brachydeuterus auritus

SURVEY:2013406

SURVEY:2013406

SURVEY:2013406

1466.16

SURVEY:2013406

44 .65 1097 11.32
37.34 43 9.47
35.63 1035 9.03
32.52 31 8.25
22.02 16 5.58
16.18 4 4.10
12.37 89 3.14
9.88 451 2.51
8.75 89 2.22 124
6.53 4 1.66
3.70 148 0.94
.31 12 .84
3.23 4 0.82
2.61 39 0.66
2.33 27 0.59
2.02 12 0.51
1.52 16 0.38
0.86 4 0.22
0.74 4 0.19
0.74 4 0.19
0.66 4 0.17
0.54 4 0.14
0.47 4 0.12
0.35 163 0.09
0.31 4 0.08
0.27 16 0.07
0.27 4 0.07
0.19 4 0.05
0.12 4 0.03
.12 4 .03
394.39 100.00
STATION: 38
NO: 21 POSITION:Lat S 10°59.92
Lon E 13°40.74
Purpose o1
Region : 4040
Gear cond.: 0
Validity : O
Speed : 3.3 kn
Catch/hour 686.97
CATCH/HOUR % OF TOT. C SAMP
weight  numbers
406.09 769 59.11 125
106.19 750 15.46
22.27 6 3.24
21.24 46 3.09
18.47 40 2.69 126
17.88 125 2.60
14.67 753 2.14
12.90 60 1.88
10.74 40 1.56
9.37 1002 1.36
9.04 20 1.32
8.58 1820 1.25
8.25 60 1.20 127
6.29 40 0.92 128
4.85 65 0.71
3.54 1310 0.51
2.42 6 0.35
1.18 20 0.17
0.92 20 0.13
0.52 52 0.08
0.46 6 0.07
0.46 248 0.07
0.26 6 0.04
0.13 6 0.02
0.07 6 0.01
0.07 6 0.01
0.07 6 0.01
0.07 6 0.01
686.97 100.00
STATION: 39
NO: 4 POSITION:Lat S 11°3.64
Lon E 13°45.99
Purpose 1
Region 1 4040
Gear cond.:
Validity : 0O
Speed : 3.5 kn
Catch/hour: 326.80
CATCH/HOUR % OF TOT. C SAMP
weight numbers
139.95 1006 42.83 131
87.94 1137 26.91 132
55.83 452 17.08 129
22.01 110 6.73 130
7.16 78 2.19
6.94 6 2.13
6.03 8 1.84
0.80 8 0.25 133
0.14 2 0.04
326.80 100.00
STATION: 40
NO: 4 POSITION:Lat S 11°8.58
Lon E 13°47.10
Purpose : 1
Region : 4040
Gear cond.: O
Validity : 0
Speed : 3.3 kn
Catch/hour: 2997.26
CATCH/HOUR % OF TOT. C SAMP
weight numbers
2202.11 14245 73.47 135
282.60 4007 9.43 137
172.70 131 5.76
163.22 1635 5.45 134
145.23 5070 4.85 136
29.60 654 0.99
1.80 16 0.06
2997.26 100.00
STATION: 41
NO: 25 POSITION:Lat S 11°23.68
Lon E 13°41.57
Purpose : 1
Region : 4040
Gear cond.: 0O
Validity : 0
Speed : 3.9 kn
Catch/hour: 2989.39
CATCH/HOUR % OF TOT. C SAMP
weight numbers
853.24 27460 28.54 141

62

Trachurus trecae 815.73 8259 27.29 138
Sardinella aurita 319.04 1829 10.67 139
206.17 5202 6.90 140
186.63 4319 6.24
174.02 2223 5.82 142
74.87 63 2.50
Rhinobatos albomaculatus 68.41 32 2.29
Gymnura micrura 56.38 6 1.89
Ephippion guttifer 47.92 32 1.60
Cynoglossus senegalensis 28.21 16 0.94
Dicologoglossa cuneata 24.90 489 0.83
Galeoides decadactylus 22.69 519 0.76
Page s bellottii 19.87 111 0.66 143
Pseudotolithus senegalensis 16.71 79 0.56
Pomadasys incisus 16.55 253 0.55
Sphyraena guachancho 11.82 190 0.40
omycterus spinosus mauret. 9.46 32 0.32
Trlchlurus lepturus 8.67 174 0.29
Dasyatis margarita 8.20 16 0.27
Penaeus notialis 4.26 158 0.14
Alloteuthis africana 3.15 1293 0.11
Sphyraena sphyraena 2.69 16 0.09
Trachinus arenatus 2.69 16 0.09
Selene dorsalis 2.36 47 0.08 144
Pseudupeneus prayensis 1.58 16 0.05
Eucinostomus melanopterus 1.11 16 0.04
Squilla mantis 0.95 46 0.03
CRABS 0.63 283 0.02
Calappa pelii 0.16 16 0.01
Engraulis encrasicolus 0.16 16 0.01
ASTROPODS 0.16 32 0.01
Total 2989.39 100.00
R/V Dr. Fridtjof Nansen SURVEY:2013406 STATION: 42
DATE :03/07/13 GEAR TYPE: PT NO: 1 POSITION:Lat S 11°26.86
start stop duration Lon E 13°30.26
TIME :01:29:49 01:43:26 13.6 (min) Purpose H
LOG : 6082.64 6083.35 0.7 Region o 4040
FDEPTH: 55 55 Gear cond.:
BDEPTH: 86 92 Validity :
Towing dir: 0° Wire out 1140 m Speed 2 3.1 kn
Sorted H 0 Total catch: 0.00 Catch/hour' 0.00
SPECIES CATCH/HOUR % OF TOT. C  SAWP
welght numbers
NO CATCH 0 0.00
R/V Dr. Fridtjof Nansen SURVEY:2013406 STATION: 43
DATE :03/07/13 GEAR TYPE: BT NO: 25 POSITION:Lat S 11°27.53
start stop duration Lon E 13°44.05
TIME :03:32:01 04:01:53 29.9 (min) Purpose H
LOG : 6098.72 6100.61 1.9 Region : 4040
FDEPTH: 21 21 Gear cond.:
BDEPTH: 21 21 Validity :
Towing dir: 0° Wire out $125 m Speed : 3.8 kn
Sorted © 137 Total catch: 820.27 Catch/hour: 1647.68
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight numbers
Pomadasys jubelini 640.58 29890 38.88
Sardinella aurita 375.63 3001 22.80 145
Brachydeuterus auritus 186.81 720 11.34 147
Pteroscion peli 136.67 22473 8.29
Sepia orbignyana 94.49 108 5.73
Ilisha africana 62.55 1089 3.80 146
Pomadasys peroteti 51.82 229 3.15
urus lepturus 25.19 627 1.53
GaIeOIdes decadactylus 19.77 193 1.20
Pseudotolithus senegalensis 16.63 241 1.01
Penaeus notialis 13.86 30 0.84
Dicologoglossa cuneata 7.95 193 0.48
Pomadasys incisus 6.39 48 0.39
Torpedo torpedo 3.25 24 0.20
Sepiella ornata 2.41 72 0.15
Sardinops ocellatus 0.84 12 0.05 149
Sphyraena guachancho 0.72 12 0.04
Sardinella maderensis 0.60 12 0.04 148
Squi mantis 0.60 12 0.04
Starfish 0.48 12 0.03
Stromateus fiatola 0.42 12 0.03
Total 1647.68 100.00
R/V Dr. Fridtjof Nansen SURVEY:2013406 STATION: 44
DATE :04/07/13 GEAR TYPE: PT NO: 4 POSITION:Lat S 11°39.52
start stop duration Lon E 13°39.10
TIME :12:41:13 01:11:51 30.6 (min) Purpose H
LOG : 6159.37 6160.99 1.6 Region H 4040
FDEPTH: 0 0 Gear cond.:
BDEPTH: 61 53 vValidity :
Towing dir: 0° Wire out H m Speed H kn
Sorted HE) Total catch: 14 61 Catch/hour: 28 62
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight numbers
Trachurus trecae 11.7' 41.07 150
Sphyraena_sphyraena 5.52 61 19.30
Alloteuthis africana 4.39 1222 15.33
Trachinotus ovatus 3.15 16 11.02
Lagocephalus laevigatus 2.08 4 7.26
Saurida brasiliensis 1.43 262 5.00
Sepia orbignyana 0.25 2 0.89
Engraulis encrasicolus 0.04 25 0.14
Total 28.62 100.00
R/V Dr. Fridtjof Nansen SURVEY:2013406 STATION: 45
DATE :04/07/13 GEAR TYPE: PT NO: 4 POSITION:Lat S 11°45.45
start stop duration Lon E 13°44.41
TIME :03:44:27 04:11:33 27.1 (min) Purpose H
LOG : 6176.65 6178.22 1.6 Region H 4040
FDEPTH: 10 10 Gear cond.:
BDEPTH: 32 32 val idity H
Towing dir: 0° Wire out 2100 m Spee: : 3.5 kn
Sorted : 152 Total catch: 724.39 Catch/hour: 1603.80
SPECIES CATCH/HOUR % OF TOT. C SAMP
weight numbers
Sardinella aurita 1284.58 7094 80.10 152
Trachurus trecae 216.85 3430 13.52 151
Brachydeuterus auritus 88.97 3082 5.55 153
Sepia orbignyana 6.11 2 0.38
Sphyraena guachancho 4.84 105 0.30
Arius parkii 2.04 2 0.13
Engraulis encrasicolus 0.42 21 0.03
Total 1603.80 100.00
R/V Dr. Fridtjof Nansen SURVEY:2013406 STATION: 46
DATE :04/07/13 GEAR TYPE: BT NO: 25 POSITION:Lat S 11°52.37
start stop duration Lon E 13°45.33
TIME 10 14:29 10:39:10 24 7 (min) Purpose :1
LOG : 6234.34 6235.98 Region : 4040
FDEPTH: 22 Gear cond.:



BDEPTH: 22 24 Validity : O
Towing dir: 0° Wire out © 115 m Speed 4.0 kn
Sorted o 97 Total catch: 378.10 Catch/hour 919.21
SPECIES CATCH/HOUR % OF TOT. C
weight numbers
Sardinella aurita 362.41 2633 39.43
Gymnura altavela 88.37 7 9.61
Sepia orbignyana 75.41 131 8.20
Dasyatis centroura 58.69 2 6.38
Brachydeuterus auritus 55.14 1692 6.00
Trichiurus lepturus 52.8: 1072 .75
Pomadasys jubelini 41.72 292 4.54
Rhinobatos albomaculatus 32.58 12 3.54
Dasyatis margarita 30.51 15 3.32
Ilisha africana 13.78 365 1.50
Dicologoglossa cuneata 13.49 306 1.47
Ephippion guttifer 12.25 7 1.33
Stromateus fiatola 11.74 36 1.28
Arius parkii 11.60 7 1.26
Pteroscion peli 11.16 372 1.21
Pseudotolithus senegalensis 10.72 36 1.17
Raja miraletus 9.34 22 1.02
Pomadasys incisus 6.49 117 0.71
Torpedo marmorata 5.98 7 0.65
Galeoides decadactylus 4.01 73 0.44
Penaeus notialis 3.94 88 0.43
Cynoponticus ferox 2.04 7 0.22
Pagellus bellottii 1.90 7 0.21
Torpedo torpedo -39 7 .15
Eucinostomus melanopterus 1.17 7 0.13
Chloroscombrus chrysurus 0.51 7 0.06
Total 919.21 100.00
R/V Dr. Fridtjof Nansen SURVEY:2013406 STATION: a7
DATE :04/07/13 GEAR TYPE: BT NO: 25 POSITION:Lat S 12°4.41
start stop duration Lon E 13°32.1
TIME :04:03:20 04:34:42 31.4 (min) Purpose 1
LOG : 6277.19 6278.88 1.7 Region : 4040
FDEPTH: 5 Gear cond.: 0O
BDEPTH: 95 94 Validity : 0
Towing dir: 0° Wire out : 280 Speed : 3.2 kn
Sorted : 133 Total catch: 940. 24 Catch/hour: 1798.36
SPECIES CATCH/HOUR % OF TOT. C
weight numbers
Trachurus trecae 1052.34 10604 58.52
Boops boops 242.33 3087 13.48
Dentex macrophthalmus 89.9 763 5.00
Trigla lyra 82.21 924 4.57
Sphoeroides pachgaster 79.53 27 4.42
Pagellus bellottii 57.30 442 3.19
Sarda sarda 25.17 13 1.40
Dentex_barnardi 18.88 54 1.05
Raja miraletus 18.88 27 1.05
Atractoscion aeq 17.54 13 0.98
Citharus linguatula 14.19 509 0.79
Umbrina canariel 12.99 67 0.72
Uranoscopus polli 12.32 54 0.68
Scomber japonicus 12.18 40 0.68
GASTROPODS 11.92 1566 0.66
Alloteuthis africana 11.11 6962 0.62
Scorpaena stephanica 10.58 13 0.59
Dentex angolensis 10.18 107 .57
Illex coindetii 4.95 235 0.28
Sepia orbignyana 4.82 40 0.27
Scorpaena normani 3.35 27 0.19
Chaetodon hoefleri 2.81 13 0.16
Sea urchin 1.07 174 0.06
SALPS 0.94 120 0.05
Zeus faber 0.40 13 0.02
Syacium micrurum 0.40 27 0.02
Total 1798.36 100.00
R/V Dr. Fridtjof Nansen SURVEY:2013406 STATION: 48
DATE :05/07/13 GEAR TYPE: PT NO: 4 POSITION:Lat S 12°32.3.
start stop duration Lon E 13°22.7
TIME :07:53:06 08:24:24 31.3 (min) Purpose o1
LOG D 6461.99 6463.89 1.9 Region : 4040
FDEPTH: 0 0 Gear cond.: 0
BDEPTH: 42 30 vValidity : 0
Towing dir: 0° Wire out 125 m peel : 3.6 kn
Sorted : 23 Total catch: 275.72 Catch/hour: 528.54
SPECIES CATCH/HOUR % OF TOT. C
weight  numbers
Alloteuthis africana 366.13 1 69.27
Sardinella aurita 72.50 667 13.72
Trachurus trecae 38.26 707 7.24
Trichiurus lepturus 27.11 217 5.13
Sepia orbignyana 17.39 13 3.29
Pomadasys rogeri 1.76 6 0.33
Engraulis encrasicolus 1.57 291 0.30
Sardinella maderensis 1.38 6 0.26
Sphyraena guachancho 1.15 8 0.22
Sphyraena sph raena 1.11 4 0.21
Saurida brasilie 0.13 86 0.03
Lagocephalus Iaewgatus 0.00 10 0.00
Total 528.50 99.99
R/V Dr. Fridtjof Nansen SURVEY:2013406 STATION: 49
DATE :06/07/13 GEAR TYPE: PT NO: 4 POSITION:Lat S 12°42.5
start stop duration Lon E 13°4.40
TIME :02:13:11 02:42:50 29.7 (min) Purpose o1
LOG : 6509.24 6510.82 1.6 Region : 4040
FDEPTH: 0 0 Gear cond.: 0O
BDEPTH: 80 182 validity : 0
Towing dir: 0° Wire out : 110 m Speed : 3.2 kn
Sorted -0 Total catch: 139.91 Catch/hour: 283.12
SPECIES CATCH/HOUR % OF TOT. C
weight numbers
Sardinella aurita 270.50 888 95.54
MYCTOPHIDAE 6.19 2234 2.19
JELLYFISH 3.40 4 1.20
Trachurus _trecae .67 49 -94
Alloteuthis africana 0.14 6 0.05
Todarodes sagittatus 0.14 4 0.05
Saurida brasi 0.08 18 0.03
Total 283.12 100.00
R/V Dr. Fridtjof Nansen SURVEY: 2013406 STATION: 50
DATE :07/07/13 GEAR TYPE: NO: 4 POSITION:Lat S 13°11.0
start stop duration Lon E 12°43.1
TIME :07:48:23 08:19:37 31.2 (min) Purpose o1
LOG : 6615.25 6617.12 1.9 Region : 4050
FDEPTH: 0 0 Gear cond.: 0O
BDEPTH: 97 102 Validity : O
Towing dir: 0 Wire out : 120 m Spee 6 kn
Sorted 1 Total catch: 23.70 Catch/hour: 45 52
SPECIES CATCH/HOUR % OF TOT. C
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Trachurus trecae 30.42 159
MYCTOPHIDAE 5.72 2793
SALPS 4.82 27
Illex coindetii 1.59
fish 1.04 23
lla aurita 0.88 8
Ti hiurus lepturus 0.77 2
Alloteuthis africana 0.17 60
Saurida brasi 0.10 27
Total 45.52 1
R/V Dr. Fridtjof Nansen SURVEY:2013406 STATION: 5.
DATE :07/07/13 GEAR TYPE: PT NO: 4 POSITION:Lat
start stop duration Lon
TIME :08:56:25 09:23:37 27.2 (min) Purpose H
LOG : 6620.37 6622.03 1.7 Region H 4050
FDEPTH: 0 0 Gear cond.:
BDEPTH: 62 93 Validity :
Towing dir: 0° Wire out H Speed : 3.7 kn
Sorted -2 Total catch: 13 86 Catch/hour: 30.57
SPECIES CATCH/HOUR % OF
weight numbers
SALPS 10.57 902
Trachurus trecae 10.01 57
Sardinella maderensis 6.44 807
Trichiurus lepturus 1.72 40
Sardinella aurita 1.06 9
MYCTOPHIDAE 0.24 207
Alloteuthis africana 0.20 82
Starfish 0.15 18
Saurida brasiliensis 0.13 68
Engraulis encrasicolus 0.04 4
Total 30.57 1
R/V Dr. Fridtjof Nansen SURVEY:2013406 STATION: 5.
DATE :08/07/13 GEAR TYPE: BT NO: 25 POSITION:Lat
start stop duration Lon
TIME :08:48:43 09:10:37 21.9 (min) Purpose H
LOG : 6698.44 6699.63 1.2 Region H 4050
FDEPTH: 121 129 Gear cond.:
BDEPTH: 121 129 H
Towing dlr 0° Wire out Speed 1 3.3 kn
Sorted : 124 Total catch 346 00 Catch/hour: 947.94
SPECIES CATCH/HOUR % OF
weight  numbers
Trachurus trecae 596.41 8214
Dentex macrophthalmus 172.84 1282
Pagellus bellott 54.40 444
Dentex angolens 27.12 90
Boops boops 24.63 323
Trigla lyra 22.83 233
Squatina oculata 16.77 8
Dentex_barnardi 8.77 22
GASTROPODS 8.59 1085
Branchiostegus semifasciatus * 5.95
Pontinus kuhlii 4.60 8
Zeus faber 2.49 8
Sphoeroides pachgaster 2.19 8
1llex coindetii 0.30 16
Syacium micrurum 0.08 8
Total 947.95 1
R/V Dr. Fridtjof Nansen SURVEY:2013406 STATION: 5.
DATE :08/07/13 GEAR TYPE: BT NO: 25 POSITION:Lat
start stop duration Lon
TIME :02:13:28 02:44:00 30.5 (min) Purpose H
LOG : 6742.59 6744.20 1.6 Region : 4050
FDEPTH: 122 118 Gear cond.:
BDEPTH: 122 118 : 0
Towing dir: 0° Wire out 1330 m js] 1 3.2 kn
Sorted > 78 Total catch: 188.93 Catch/hour: 371.30
SPECIES CATCH/HOUR % OF
weight  numbers
Dentex macrophthalmus 206.90 1199
Trachurus trecae 53.61 218
Pagellus bellottii 27.36 248
Dentex barnar 19.30 83
Dentex angolensis 17.81 83
GASTROPODS 7.15 1281
Myliobatis aquila 6.54
Brotula barbata 5.50 8
Chelidonichthys capensis 4.83 71
Sphoeroides pachgaster 4.48 8
Branchiostegus semifasciatus * 3.50 4
Trigla lyra 3.34 20
Octopus vulgaris 2.83 2
Raja miraletus 2.75 4
Dentex gibbosus 2.52 4
Sepia_orbignyana 2.00 16
Perulibatrachus rossignoli 0.63 4
Citharus linguatula 0.24 4
Total 371.30 1
R/V Dr. Fridtjof Nansen SURVEY:2013406 STATION: 5
DATE :08/07/13 GEAR TYPE: PT NO: 1 POSITION:Lat
start stop duration Lon
TIME :06:15:24 06:33:19 17.9 (min) Purpose o1
LOG : 6772.61 6773.80 1.2 : 4050
FDEPTH: 20 30 : 0
BDEPTH: 53 53 :0
Towing dir: 0° Wire out : 110 m sl 2 4.0 kn
Sorted : 95 Total catch: 248.09 Catch/hour: 830.66
SPECIES CATCH/HOUR % OF
weight numbers
Trachurus trecae 728.91 6998
Boops boops 60.07 723
Atractoscion aequidens 17.68 33
Scomber japonicus 16.81 70
Sardinella maderensis 6.86 26
GASTROPODS 0.33 33
Total 830.66 1
R/V Dr. Fridtjof Nansen SURVEY:2013406 STATION: 5!
DATE :09/07/13 GEAR TYPE: PT NO: 7 POSITION:Lat
start stop duration Lon
TIME :12:15:37 12:44:40 29.1 (min) Purpose H
LOG : 6804.99 6806.68 1.7 Region H 4050
FDEPTH: 0 0 Gear cond.:
BDEPTH: 20 24 Val |d|ty H O
Towing dir: 0° Wire out : 100 Spee : 3.5 kn
Sorted 0 Total catch: 198. 10 Catch/hour. 409.16
SPECIES CATCH/HOUR % OF
weight numbers
Sardinella aurita 348.68 3055

85.22 189



Trachurus trecae
Sardinella maderensis
Sphyrna lewini
Brachydeuterus auritus
Pomatomus saltatrix
Decapterus rhonchus
Sphyraena guachancho
Sardinops ocellatus
Chaetodon hoefleri
Engraulis encrasicolus

Total

R/V Dr. Fridtjof Nansen

DATE :09/07/13
start stop
TIME :12:38:00 01:02:54
LOG : 6889.96 6891.22
FDEPTH: 67 64
BDEPTH: 67 64
Towing dir: 0° Wire
Sorted : 140 Total
SPECIES

Trachurus trecae
Decapterus rhonchus
Lithognathus mormyrus
Pagellus bellottii
Sepia orbignyana
Spondyliosoma cantharus
Dentex barnardi

Dentex gibbosus
Rhinobatos_albomaculatu
Pagrus auriga

Dasyatis marmorata
Squatina oculata
Pomadasys incisus
Chelidonichthys gabonen:
Pseudupeneus prayensis
Epinephelus aeneus
Loligo vulgaris

Scomber japonicus
Chilomycterus spinosus
Sphoeroides marmoratus
SALPS

Zeus faber

Total
R/V Dr. Fridtjof Nansen
DATE :09/07/13

start stop

TIME :04:37:17 04:59:42
LOG : 6919.82 6920.96
FDEPTH: 69 64
BDEPTH: 69 64
Towing dir: 0° Wire
Sorted : 114 Total

SPECIES

Trachurus trecae
Rhinoptera marginata
Dentex macrophthalmus
Pagellus bellott
Umbrina canari
Dentex barnart
Argyrosomus hololepidoti
Squalus megalops
Atractoscion aequidens
Chelidonichthys gabonen:
Boops boops
Sphoeroides marmoratus

Total

R/V Dr. Fridtjof Nansen

DATE :10/07/13
start stop

TIME :12:56:50 01:14:29

1 7046.67 7047.56
FDEPTH' 29 33
BDEPTH: 29 33
Towing dir: 0° Wire
Sorted : 139 Total

SPECIES

Pagellus bellottii
Trachurus trecae
Dasyatis marmorata
Loligo vulgaris
Lichia amia
Gymnura altavela
Sepia orbignyana
Sphyrna 1 ni
Citharus linguatula

Total

R/V Dr. Fridtjof Nansen

DATE :10/07/13
start stop
TIME :01:46:32 02:06:14
LOG : 7049.21 7050.20
FDEPTH: 10 10
BDEPTH: 33 31
Towing dir: 0° Wire
Sorted >0 Total
SPECIES

Trachurus trecae

R/V Dr. Fridtjof Nansen
DATE 10/07/13
stop

stal
TIME :06:06: 13 06:37:20

LOG 1 7081.46 7083.41
FDEPTH: 0 0
BDEPTH: 236 81
Towing dir: 0° Wire
Sorted H 2 Total
SPECIES
SALPS

Etrumeus whiteheadi
Trichiurus lepturus
Unidentified larvae
JELLYFISH

11lex coindet
Saurida bras

Total

38.71 6083 9.46
11.03 841 2.70
3.10 2 0.76
2.56 469 0.63
2.11 6 0.51
1.55 6 0.38
0.76 50 0.19
0.27 4 0.07
0.25 2 0.06
0.14 4 0.04
409.16 100.00
SURVEY:2013406 STATION: 56
GEAR TYPE: BT NO: 25 POSITION:Lat S 14°47.0.
duration Lon E 12°15.0
24.9 (min) Purpose o1
1.3 Region : 4050
Gear cond.: 0
Validity : 0
out Speed 3.0 kn
catch: Catch/hour: 1887.86
CATCH/HOUR % OF TOT. C
weight numbers
574.65 3036 30.44
406.22 1658 21.52
196.14 928 10.39
165.13 1696 .75
135.18 67 7.16
65.54 306 3.47
59.37 306 3.15
55.93 359 2.96
S 50.63 14 2.68
46.12 41 2.44
46.12 27 2.44
26.36 5 1.40
25.06 253 1.33
sis 10.87 133 0.58
9.28 67 0.49
4.60 2 0.24
3.59 27 0.19
3.33 14 0.18
mauret. 1.73 14 0.09
1.06 14 0.06
0.80 41 0.04
.14 14 .01
1887.86 100.00
SURVEY:2013406 STATION: 57
GEAR TYPE: BT NO: 25 POSITION:Lat S 15°0.74
duration Lon E 12°8.82
22.4 (min) Purpose o1
1.1 Region : 4050
Gear cond.: 0
Validity : O
out : 170 m Speed 1 3.1 kn
catch: 1057.14 Catch/hour: 2829.10
CATCH/HOUR % OF TOT. C
weight numbers
2159.81 22012 76.34
328.10 174 11.60
166.24 1742 5.88
56.74 798 .01
39.82 273 1.41
18.92 100 0.67
us 18.68 24 0.66
18.17 24 0.64
14.72 24 0.52
sis 3.77 24 0.13
3.13 24 0.11
0.99 24 0.04
2829.09 100.00
SURVEY:2013406 STATION: 58
GEAR TYPE: BT NO: 25 POSITION:Lat S 15°15.6
duration Lon E 12°2.43
17.7 (min) Purpose 1
0.9 Region : 4050
Gear cond.:
Validity : 0
out Speed : 3.0 kn
catch 849 40 Catch/hour: 2887.48
CATCH/HOUR % OF TOT. C
weight numbers
1528.52 60129 52.94
845.64 37346 29.29
381.82 326 13.22
57.72 469 2.00
28.35 3 0.98
20.26 7 0.70
12.44 20 0.43
10.88 3 0.38
1.84 20 0.06
2887.48 100.00
SURVEY:2013406 STATION: 59
GEAR TYPE: PT NO: 7 POSITION:Lat S 15°17.0:
duration Lon E 12°2.27
19.7 (min) Purpose o1
1.0 Region : 4050
Gear cond.: O
Validity : 0
out : 110 m Speed : 3.0 kn
catch: 0.48 Catch/hour: 1.46
CATCH/HOUR % OF TOT. C
weight numbers
1.46 37 0.00
SURVEY:2013406 STATION: 60
EAR TYPE: PT NO: 4 POSITION:Lat S 15°25.5
duration Lon E 11°57.3
31.1 (min) Purpose o1
1.9 Region : 4050
Gear cond.: 0
Validity : 0
out 120 m Speed 3.8 kn
catch: 34.04 Catch/hour: 65.63
CATCH/HOUR % OF TOT. C
weight  numbers
42.42 4344 64.63
14.83 229 22.59
5.67 58 8.64
2.31 125 3.53
0.37 2 0.56
0.02 8 0.03
0.02 2 0.03
65.63 100.00
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R/V Dr. Fridtjof Nansen
DATE :10/07/13
start stop
TIME :08:15:00 08:45:18
LOG : 7092.33 7094.25
FDEPTH: 0
BDEPTH: 35 35
Towing dir: 0° Wire
Sorted : 66 Total
SPECIES

Trachurus trecae
Dasyatis marmorata
Scomber japonicus

Total

R/V Dr. Fridtjof Nansen

DATE :11/07/13
start stop
TIME :12:02:05 12:31:44
LOG : 7123.61 7125.01
FDEPTH: 0 0
BDEPTH: 115 113
Towing dlr 0° Wire
Sorted © 111 Total
SPECIES

Trachurus trecae
SALPS

Etrumeus whiteheadi
JELLYF
Scomber japonicus
Sphyrna lewini

Total

R/V Dr. Fridtjof Nansen

DATE :11/07/13
start stop
TIME :03:40:47 04:10:25
LOG : 7148.51 7149.96
FDEPTH: 0 0
BDEPTH: 195 333
Towing dir: 0° Wire
Sorted 1 Total
SPECIES

Trachurus trecae

SALPS

Sarda_sarda

Trichiurus lepturus
Lagocephalus laevigatus
Loligo vulgaris
Etrumeus whiteheadi
MYCTOPHIDAE

Total

R/V Dr. Fridtjof Nansen

DATE 11/07/13
stop
TIME 09 24 09 09:44:21
LOG : 7183.58 7184.85
FDEPTH: 21 21
BDEPTH: 21 21
Towing dir: 0° Wire
Sorted H 0 Total
SPECIES

Dasyatis marmorata
Trachurus trecae
Myliobatis aquila
Mustelus mustelus
Atractoscion aequidens
Pomatomus saltatrix
Sphyrna lewin
Arius heudelotii
Rhinobatos _albomaculatu
Pomadasys incisus
Dicologoglossa cuneata
Umbrina canariensis
Raja miraletus
Trachinus armatus
Torpedo torpedo
Loligo vulgaris
Sepia orbignyana
Gymnura altavela
Alloteuthis africana
Trachinus draco
Tracl ocephalus myops
Spondyliosoma cantharus
Trichiurus lepturus
JELLYFISH
Dentex barnardi
Lithognathus mormyrus
Starfish
Selene dorsalis
Pagellus bellottii
Zeus faber
Penaeus noti

Total

R/V Dr. Fridtjof Nansen

DATE :11/07/13
start stop
TIME :03:51:24 04:17:54
LOG 1 7231.34 7232.84
FDEPTH: 55 54
BDEPTH: 55 54
Towing dlr 0° Wire
Sorted - 31 Total
SPECIES

Mustelus mustelus
Loligo vulgaris
Chelidonichthys capensi
Sepia orbignyana
Sponges - yellow

Raja miraletus
Pagellus bellottii
Sphyrna lewini
Scorpaena stephanica
Trachurus trecae
GASTROPODS
Spondyliosoma cantharus
SALPS

Merluccius polli
Sphoeroides sp.

SURVEY:2013406 STATION: 61
GEAR TYPE: PT NO: 4 POSITION:Lat S 15°31.67
duration Lon E 12°0.07
30.3 (min) Purpose H
1.9 Region H 4050
Gear cond.:
validity :
out 120 m Speed H 8 kn
catch: 790.08 Catch/hour: 1564 51
CATCH/HOUR % OF TOT. C SAVMP
weight numbers
1538.14 19703 98.31 207
23.52 24 1.50
2.85 24 0.18 208
1564.51 100.00
SURVEY:2013406 STATION: 62
GEAR TYPE: PT NO: 4 POSITION:Lat S 15°38.11
duration Lon E 11°46.45
29.6 (min)
1.4 4050
out : 2.8 kn
Catch 737 02 1491.94
CATCH/HOUR % OF TOT. C SAVMP
weight  numbers
1031.28 6854 69.12 209
389.31 43769 26.09
29.25 520 1.96
19.37 415 1.30
12.69 40 0.85 210
10.04 2 0.67
149 100.00
SURVEY:2013406 STATION: 63
GEAR TYPE: PT NO: 4 POSITION:Lat S 15°43.42
duration Lon E 11°50.79
29 6 (min) Purpose H
Region H 4050
Gear cond.:
Validity :
out 2120 m Speed H 2.9 kn
catch: 127.78 Catch/hour' 258.66
CATCH/HOUR % OF TOT. C  SAWP
weight  numbers
197.91 1344 76.51 211
40.69 3838 15.73
15.99 22 6.18
3.08 43 1.19
0.45 4 0.17
0.24 2 0.09
0.18 4 0.07
0.12 46 0.05
258.66 100.00
SURVEY:2013406 STATION: 64
GEAR TYPE: BT NO: 25 POSITION:Lat S 15°56.22
duration Lon E 11°44.12
20.2 (min) Purpose H
1.3 Region 1 4050
Gear cond.:
Validity :
out 2110 m Speed : 3.8 kn
catch: 416.17 Catch/hour: 1236.15
CATCH/HOUR % OF TOT. C SAVP
weight  numbers
364.72 181 29.50
235.66 3359 19.06 212
180.45 68 14.60
142.87 98 11.56
48.42 273 3.92
39.50 151 3.20
37.49 0 3.03
30.12 42 2.44
S 28.75 12 2.33
22.46 832 1.82
20.23 612 1.64
11.70 149 0.95
11.67 27 0.94
11.23 315 0.91
10.63 15 0.86
9.33 74 0.75
7.69 15 0.62
6.00 3 0.49
5.35 2207 0.43
4.10 33 0.33
1.43 9 0.12
1.31 27 0.11
1.19 15 0.10
1.07 12 0.09
0.77 30 0.06
0.74 6 0.06
0.68 50 0.06
0.27 6 0.02
0.21 3 0.02
0.09 3 0.01
0.03 3 0.00
1236.15 100.00
SURVEY:2013406 STATION: 65
GEAR TYPE: BT NO: 25 POSITION:Lat S 16°4.17
duration Lon E 11°39.19
26.5 (min) Purpose H
1.5 Region H 4050
Gear cond.:
Validity :
out : 160 m eed H 3.4 kn
catch: 149.65 Catch/hour: 338.96
CATCH/HOUR % OF TOT. C  SAWP
weight  numbers
116.33 118 34.32
46.57 960 13.74
s 33.16 199 9.78
31.85 23 9.40
27.09 3035 7.99
20.29 27 5.99
19.66 236 5.80 214
13.09 7 3.86
9.06 63 2.67
6.91 91 2.04 2