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CHAPTER 1 INTRODUCTION

1.1 Objectives

1. Carry out a hydroacoustic survey on the pelagic and mid-water horse mackerel (Zrachurus

capensis), to:

determine the abundance and spatial and vertical distribution of the exploited stock
determine the size composition of the stock
obtain length-weight relationships

obtain biological information (sex ratio, reproductive stages and gonad weight)

2. Determine size composition and distribution of the other small pelagic species (pilchard,
anchovy and round herring) and demersal species such as the juvenile hake which occur

inshore and in the mid-water column.

3. Collect data on the basic oceanographic parameters per degree latitude, namely:
temperature
dissolved oxygen

salinity

1.2 Participation

The scientific staff from the National Marine Information and Research Centre (NatMIRC),

Swakopmund, Namibia were:

Ekkehard KLINGELHOEFFER (Team leader), Peter SCHNEIDER, Theopolina
NAMWANDI, Paulus KAINGE, Justina SHIFIDI, Theo KAUIRA, Mathew
HANGHOME and Nicolai ALKHOVIK, guest from the Midwater Trawl Association

(first week of the survey).



The scientific staff from the Institute of Marine Research (IMR), Bergen, Norway, were:
Johannes HAMRE (Cruise leader), Bjorn Erik AXELSEN, Ronald PEDERSEN and
Ingve FJELDSTAD.

1.3 Schedule

The RV "Dr. Fridtjof Nansen" left Walvis Bay at 10h00 on May 25 1998 and steamed
westwards, starting directly on the grid line at 23°00' S (Walvis Bay). Due to the low and
scattered abundance of horse mackerel south of Walvis Bay in previous years, the
southernmost part of the survey (23°00° - 25°00° S) was covered at the end of the cruise.
CTD profiles (Temperature, Salinity, O,) were sampled at every degree latidue, from 17°15°
S to 25°00' S.

RV “Dr. Fridtjof Nansen” arrived in Walvis Bay at 18h00 on June 14%. A total of 4140 NM

were steamed.

1.4 Survey design

The survey consisted of transect lines parallel to the latitudes, covering a general depth range
of 30 -600 meters, corresponding to approximately 2 NM from the coast and outwards (60 -
90 NM). In the north, the transect lines were extended to 2000-3000 meters in order to

localise the far offshore stock component observed in the June 1997 survey.

In order to optimise the coverage of the distribution area, the distance between the transect
lines was 20 NM in the southemn area (20°00'- 25°00' S) and 15 NM in the northern area
(17°15'- 20°00" S), due to traditionally higher abundance in the north. In the southern area
west of Walvis Bay, additional transect line spaced with 10 NM distance was added in order

to identify the northern and southern boundaries of the horse mackerel distribution areas.

The horse mackerel is typically observed in schools, both close to bottom and pelagically.
However, at night time the schools were frequently dissolved, forming looser shoals or layers
close to the surface. This caused problems for the registrations, in particular in the north on

the inner part of the continental shelf, below approximately 250 meters bottom depth. There,



the juvenile horse mackerel seemed to aggregate directly underneath the surface at night,
partly above the transducer range. Presence of juvenile horse mackere] at the surface was
confirmed by surface trawling (buoys attached to the headline), yet there were no
registrations on the echosounder, apart from a very thin noise-like layer that could sometimes
be distinguished at the surface. In certain areas, schools were detected at the surface with the
sonar. The grid lines that were worked at night were therefore redone during the day and the
only day time S,- values on the inner shelf (< approximately 250 meters) were used in the

calculations.
The course track with the trawl and CTD stations is presented in Figure 1. Both pelagic and

demersal trawls were used in the sampling (Annex I). The number of trawl hauls and CTD

stations are listed in Table 1.

Table 1 Number of CTD and trawls stations.

Area Bottom Pelagic Trawl Trawl Total Total
trawls (Bt) trawls (Pt) failure (Bt) failure (Pt) trawls CTDs

21°00' - 25°00" S 8 29 0 0 37 49
17°15"'-21°00' S 8 29 0 0 37 28
17°15" - 25°00' S 16 58 0 0 74 &L

The area in southern Angola ie. 17°15° S (Cunene River) to 16°00° S (Tombuo) was
surveyed by RV “Welwitschia” June 1-3. The grid lines were spaced with 7.5 NM and
covered a depth range of 20 - 500 m.
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CHAPTER 2 METHODS

2.1 Hydrography

A Seabird 911+ CTD probe was used to obtain vertical profiles of temperature (°C), salinity
(psu) and oxygen (%). Real time plotting and logging was done using Seasave software. A
total of 77 CTD stations were worked along 9 hydrographic sections from 25°00' S to 17°15'
S at each degree latitude. The stations were positioned at the following distances from the
coast: 2, 5, 10, 20,.30, 50 and 70 NM. (Figure 1). At each station, two Niskin bottles were
triggered for water samples, one at approximately 5 meters depth and at approximately 10
meters above the bottom, or at maximally 1000 meters. The samples were analysed for
dissolved oxygen using the Winkler method. The sea temperature at 5 m depth was recorded

continuously during the cruise.

2.2 Biological sampling

2.2.1 Species composition

A representative sample of one to three baskets was taken from each trawl catch, depending
on the size and species composition of the total catch. To ensure that the samples were
representative the catches were well mixed and then split in fractions. One complete fraction
was then separated from the rest of the catch and all the fish in it collected for analysis. The
size and species composition of the sample was than extrapolated to the total catch, using

number of baskets as scaling factor.

2.2.2 Length composition

A subsample of 100 horse mackerel individuals was collected from each sample for

measurement of total length. For pilchard, round herring, anchovy and hake, 50 specimen



were collected. For all species, the length was recorded down to the nearest centimeter

below.

2.2.3 Biological data

Biological data were collected for 10 fish per cm class and included the following

parameters:

Total length (dozzvn to the nearest mm below).

e Total weight (down to the nearest 100 mg below).
e Gutted weight (down to the nearest 100 mg below).
e Reproductive stage (1-8, see Annex II).

o Sex (male, female, juvenile).

e Gonad weight (down to the nearest 100 mg below).

Otholiths were collected from five individuals in each 1 cm length group. Both otholiths
were collected and stored in envelopes. Length/ weight data were entered in NAN-SIS, but
biological data were processed on Microsoft EXCEL worksheets.

2.3 Acoustic methodology

A description of the acoustic instruments with their standard settings is given in Annex III.



2.3.1 Scutinization

Scruitinization of the acoustic data was carried out twice a day using the Bergen Echo
Intergrator (BEI) to partition intergrator values to species or species groups. Trawl samples
were used for species identificagtion as well characteristic acoustic traits of the recordings.
Intergrator values where recorded for every 0.1 nautical miles (NM), with depth- specific
layers aggregations for all aggregations of horse mackerel. Schools were allocated to
individual boxes. Horse mackerel can normally be identified according to the TS sample
distribution (42- 48 dB, peaking at 48 dB) and the typical 'trace jumps' of analoge SA trace.
In case of uncertainty of the species or mix of species in the observations, trawl sampling
were executed. For consistancy with the calculations in previuos acoustic surveys, the horse
mackerel of 21 cm and above has been classified maturing/adult and below < 21 cm as

juveniles. Species and species groups defined were:

Juvenile horse mackerel. P2 (<21 c¢cm)

Adults and maturing horse mackerel (=21 cm)
Pelagic 1 (pilchard, anchovy and round herring)
Pilchard

Pelagic mix

Gobies

Other demersal species (mainly juvenile hake)
Plankton and mesopelagic

Mesopelagic

Dentex

2.3.2 Post-stratification of fish distribution areas

Sa- values integrated over 5 NM were plotted in maps for stratification of distribution areas.
[solines were drawn in straight lines through the midpoints between zero- and positive S,-
values. Sub-strata for seperate calculation of mean S, were defined whenever differently
spaced transect lines were present within strata. The areas of the strata were measured using
a planimeter (¢cm”) and scaled to absolute units (NM?). The average SA value for each
stratum was calculated excluding those values obtained between course lines for conversion

of reflected area to fish biomass.



2.3.3 Conversion of reflected area to fish biomass

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

integrator value for a given area) to number of fish:

TS =201log L - 72 [dB]

Cp =126-10° . [?

where L is the total length of the fish (cm) and C; is the conversion factor. This target
strength to length relationship has been used for other species such as pilchard, anchovy and
round herring, although originally obtained from measurements of North Sea herring.
Previous experiments have revealed uncertainty of the validity of the target strength function
applied at present. However, the North Sea herring equation will be applied until a more

reliable target strength function for horse mackerel is determined.

The number of fish in each length frequency group (cm) in an area was calculated applying

the formula:
Ni=Si-A4-Pi] Y (Pi/Cr)
i=1
where Nj = number of fish in length group i
A = area in NM?
Sy = mean integrator value in the area
P; = proportion of fish in length group i in samples from the area
Cg; = fish conversion factor for length group i

The overall length frequency distributions of the stratas were extrapolated from trawl

samples where n>100. In order to standardise the contribution from the different samples



according to the abundance in the respective sampling area, each station was weighted
according to the mean S,-value of grid line the sample(s) was taken at. This strategy was
chosen in order to avoid bias caused by unrepresentative S,-values following from patchy
distribution of the fish (schooling). The biomass in the different stratas was calculated from
number of fish using the fitted length-weight relation for the fish sampled in the respective
area, pooled by every two degrees latitude. Total number of fish and biomass is summed for

all length groups.



CHAPTER 3 RESULTS

3.1 Weather conditions

The weather conditions were stable and generally favourable for hydrocacoustic surveying of
the fish stock. It was predominantly overcast and swells or sudden changes in the weather
conditions seem unlikely to have affected fish behaviour or instrument performance in

disfavour of detection of the fish.

3.1.1 Wind speed and direction

The wind speed varied from 5 to 20 knots throughout the survey area (Figure 2). except
between cape Frio and Cunene River where wind speed was close to 30 knots. Wind
direction was predominantly southern in the southern part of the survey area whereas south-

easter winds dominated in the north. (Figure 3).

25.05 01.06 08.06 15.06
Date

Figure 2: Wind speed (knots), May 25 - June 14, 1998.
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3.2 Hydrography

The temperature in the upper 100 meters of the water column increased with the distance
from the coast (12°C on the inner shelf to 14°C on the outer shelf at 25°00" S) and with
decreasing latitude (16°C on the inner shelf to 17°C on the outer shelf at 17°15" S). Salinity
the upper 100 meters of the water column also tended to increase with decreasing latitude
(35.0 %o at 25°00° S and 35.6 %o at 17°15” S). The oxygen level however seemed to
decrease with decreasing latitude (6.0 % at 25°00° S and 4.0 %o at 17°15° S). The CTD

profiles are given in Annex IV (the profile for 18°00" S is missing due to data- error).

3.3 Fish distribution

Horse mackerel was widely distributed throughout the survey area. The juvenile fish
(<21 cm) was predominantly recorded in inshore waters, whereas maturing/adults (221 cm)
were found offshore. Relatively high concentrations of horse mackerel were recorded at the
Angolan border (17°15' S), suggesting that the Cape horse mackerel distribution extends into
Angolan waters. The horisontal distribution of horse mackerel is indicated in Figure 4.

Degree of shading illustrates average m” reflected area pr. NM? for the various strata.
g g g p

Juvenile horse mackerel was recorded between between 19°00” and 23°00° S in one stratum
at 20- 250 m bottom depth. The dominant cohort in this area was 10 - 11 cm. Adult horse
mackerel was recorded in two strata between 17°15” and 20°00° S and in three strata between
21°00’ and 25°00° S at 200- 2000 m bottom depth. The distribution of horse mackerel in the
offshore region between 200 - 300 m bottom depth south of 23°00° S' (Figure 4) has only
occasionally been recorded in previous acoustic surveys by RV “Dr Fridtjof Nansen”,
initialised in 1990.



10 11 12 13 14 5 15

= |
- . Dr. Fridtjof Nansen
: Namibia 25~178
¢ Fish distribution:
. ; Horse mackerel (m"/NW")
. g o-250
= 250 ~5Soc0

re~

15

Figure 4 Horizontal distribution of horse mackerel in the survey area.
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3.4 Size composition

Trawl data for all stations (ie 2506- 2580, Annex V) were entered to the NAN-SIS data base.
Summary of catch rates (kgh') are given in Annex VI. The overall length frequency
distribution in the survey area is given in figure 5. Overall length frequency distribution in

the period 1995 through 1997 is included for comparison.
The length frequency distributions of horse mackerel, pilchard and hake were pooled
according to two regions ie. south and north of 21°00° S for comparison between the

northern and southern parts of the stock distribution area. The length frequencies are

presented in for horse mackerel, pilchard and hake are presented in Annex VII.

3.4.1 South of 21°00° S

The adult horse mackerel stock found offshore and had a modal peak of 30 cm total length.

The juvenile stock, limited to inshore areas, had a modal peak of 11 cm.

One modal peak of 21- 22 cm was observed for the pilchard stock. The hake peaked at
around 24 cm.

3.4.2 Northof 21°00° S

Three modal peaks were observed for the horse mackerel north of 21°00° S, namely: 11- 12
cm, 16- 17 cm and 21- 22 cm.

Modal peaks were identified for pilchard at 13 ¢cm and 22 cm. In this region, the hake length
distribution had a modal peak at 24- 29 cm.

14
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Figure 5 Overall size distribution for horse mackerel in June surveys in the period 1995
through 1998.



3.4.3 Inshore, offshore and far offshore stock components

The length frequency distribution for the inshore (20- 200 m), offshore (200- 500 m) and far
offshore (> 500 m) areas north of 21°00" S (Figure 6) indicates an increase in length with
increasing depth, suggesting that fish in this region migrates westwards as they grow.
Similarily, the length frequency distribution for the far offshore component north of 18°00' S
compared to the offshore component between 22°00" S and 23°00' S and the one south of
23°00" S (Figure 7) suggests a southward migration pattern of maturing/ adult fish on the

outer continental shelf.

16
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Figure 6 Size distribution of horse mackerel on the inner, intermediate and outer continental
shelf North of 21°00" in June 1998.
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Figure 7 Size distribution of the offshore horse mackerel throughout the region in June
1998.
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3.5 Length-weight relationship

The biological data for horse mackerel were pooled by two degrees latitude, giving the
following regions: 17°15' - 19°00" S, 19°00' - 21°00' S, 21°00' - 23°00" S and 23°00' - 25°00"
S. The length- weight relationship was derived fitting a power function to the length- weight
data (Annex VIII). The correlation coefficients (R*) showed that the fitted length-weight
functions fit the data well for both total weight and gutted weight.

Mean weight (total weight and gutted weight) was estimated for the mid- length in each
length group using the fitted length- weight function in the respective regions. The condition

factor (CF) was calculated for each length group using the formula:

CF=100-W.L"

where W is weight (total weight or gutted weight in g) and L is total length (cm). Estimated
weight of the mean length in each length group and respective condition factors are given in
Annex IX.

The condition factor was also calculated for the northern (north of 21°00’" S) and southern
(south of 21°00°* S) parts of the survey area. The condition factor was then derived fitting a
power function with a fixed power of 3 to the length- weight data for the two areas. The
condition factor was somewhat higher south of 21°00"° S (0,762) than north of 21°00°" S
(0,742), and in order to examine whether the difference has been persistent for the past few

years, data for previous years were examined (Table 2).

Table 2: Condition factor north and south of 21°00”” S and total biomass for the
period 1995 through 1998.

Year South of 21° North of 21° Total biomass (1000 tonnes)

1995 0.7869 0.7345 1503
1996 0.8228 0.7992 974
1997 0.8459 0.8579 782
1998 0.7616 0.7420 1914

12



Though the condition factor actually was higher in the north than in the south in 1997, the
condition factor generally seems to be highest in the south, probably due spawning taking
place in this region. The condition factor varies considerably from year to year, and appears
to be inversely related to fish biomass, suggesting that the condition of the fish is density
dependent. Consequently, it is not recommendable to use a fixed condition factor, but rather
to assess the length- weight relationship in different regions from year to year. The length-
weight relation applied in the biomass estimate may affect the outcome considerably,
consequently a large number of fish should be sampled in order to obtain a reliable length-

weight key.

Also in 1997, the biological data were pooled by two degree latitude, except for south of
21°00”" where the data were pooled in one group due to scarcity of samples in this region
(17°1577- 19°00°" S, 19°007’- 21°00°” S and 21°00°’- 26°00°" S). This strategy seems to be

compatible with the above analysis and is suggested sustained for future surveys.

3.6 Reproductive status

The greater portion of the stock north of 21°00” S comprised of females. No spawning was
recorded amongst the adult stock throughout the region. Mean total weight (g), mean gonad
weight (g) and percentage of fish in each gonad maturity stage is presented for the regions
17°15' - 19°00 S, 19°00" - 21°00' S, 21°00' - 23°00' S and 23°00° - 25°00” S in Annex X.



3.7 Abundance

The total biomass of horse mackerel in June 1998 was estimated at about 1 900 000 tonnes

compared with less than 800 000 tonnes obtained during the RV 'Dr. Fridtjof Nansen’

surveys in June 1997. The juvenile stock is estimated to be approximately 800 000 tonnes

which is the highest juvenile stock recorded since 1994.

The total estimated biomass of juvenile (< 21 cm) and maturing/ adult (=21 cm) horse

mackerel in the 1998 survey is given in Table 3. For comparison, biomass estimates from

acoustic surveys since 1994 are included. Abundance in numbers and 1000 tonnes per length

group is presented for all strata in Annex XI.

Table 3 Summary of estimated horse mackerel biomass (1000 tonnes) in the period 1994

through 1998.

Juveniles <21 cm 1994 1995 1996 1997 1998
Easter Point - Ambrose Bay 94 243 108 0.4 205
Ambrose Bay - Cunene River 1108 481 579 428 613
Cunene River - Tombua 58 41 nosurvey nosurvey nosurvey
Sub total <20 cm 1260 765 687 432 318
Maturing/ adults > 21 cm

Easter Point - Ambrose Bay 7 252 146 51 482
Ambrose Bay - Cunene River 224 431 141 303 616
Cunene River - Tombua 6 95 nosurvey nosurvey no survey
Sub total > 20 cm 237 748 287 354 1 098
Total 1 497 1 543 974 786 1916




CHAPTER 4 CONCLUDING REMARKS

4.1 Survey conditions

Weather conditions were favourable for acoustical surveying of the horse mackerel stock.
Both the inshore and the offshore horse mackerel seemed to be distributed within the
transducer range in daytime, but surface schooling occured inshore at night, especially in the
north, and these areas therefore had to be surveyd during the day.

Pelagic schools were sometimes difficult to sample, particularly during the day. In the south
sampling was particularly difficult, presumably due to escapement of the large individuals
present in this area. Dense concentrations of jellyfish occasionally hampering trawling,

particularly in the southern region and in certain areas of the north.

4.2 Distribution

Horse mackerel occurred throughout the survey area. The densest aggregations were
observed between 17°15° and 22°40 S. The length of the fish generally increased with
increasing distance from the coast and with increasing latitude. Juveniles mainly occurred on
the shallowest part of the continental shelf.

In the 1996 and 1997 survey reports, the lack of the adult horse mackerel in northern
Namibian waters gave rise to the hypothesis that the fish migrate out of this area when
reaching maturity, i.e. at a length of 24 cm and above. It was further suggested that the
maturing fish might migrate southwards to spawn, and that the post- spawners may not return
to northern Namibian waters. The present survey revealed a similar distribution pattern. The
northern stock component was dominated by intermediate sized individuals, whereas the
stock component south off Walvis Bay was dominated by larger individuals. Cape horse
mackerel is also abundant in South African waters, and a southwards spawning migration out

of the survey area may thus cause error in estimated stock size.

12
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4.3 Abundance

The present estimate of about 1 900 000 tonnes is the largest recorded in Namibian waters
since June 1990 (Table 4). The highest total stock estimate was 2.1 mill. tonnes in 1992, of

which 0,7 mill tones were recorded in Angolan waters.

Table 4 Estimated biomass (1000 tonnes) of horse mackerel from hydro-acoustic surveys in
the period from 1990 to 1998.

Survey Vessel Total abundance (1000 tonnes)
December 1989 - Ocher (USSR) 1200
March 1990 Nansen (20 - 500m) 1400
June 1990 Nansen (20 - 500m) 2 000
March 1991 Nansen (20 - 500m) 1500
November 1991 Nansen (20 - 500m) 1300 + 400 (south Angola)
June 1992 Nansen (20 - 500m) 1400 + 700 (south Angola)
June 1993 Nansen (20 - 120m) 250 + 90 (south Angola)
June 1994 Nansen (20 - 500m) 1450 + 60 (south Angola)
December 1994 Nansen (20 - 200m) 600 + 20 (south Angola)
June 1995 Nansen (20 - 500m) 1 400 + 100 (south Angola)
June 1996 Nansen (20 - 500m) 1000
June 1997 Nansen (20 - 500m) 800
June 1998 Nansen (20 - 500m) 1 900
TS=20log L -72; Reference: Cruise reports : 1990 - 1998

The estimate in 1997, Angola not included, was 0.8 mill. tonnes. Thus the present estimate
suggests a pronounced increase in the stock size in 1998. However, some variation from year
to year may be related to bias in the survey methodology. Certain types of fish behaviour
may induce various problems obtaining echoes from the target species, e.g surface schooling
in the north. A common problem encountered in the south this year was horse mackerel in
layers of of meso- pelagic fish, sometimes also including young pelagic hake. In such
immense backscattering layers, single echoes from the horse mackerel can not be
distinguished, complicating species identification. Schools were sometimes observed to
segregate from the upper boundary of the layers, and were identified as horse mackerel
through trawling. Nevertheless, horse mackerel occurring in multispecies aggregations of

fish is a potential source of underestimation error.

2
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The increase in estimated abundance from 1997 to 1998 is however unlikely to be caused by
underestimation in 1997 alone. Fishing effort has been reduced the last few years (Internal
Stock Assessment Reports 1997 and 1998, NatMirc), and due to the reduction in the seal
population from 1994 to 1996, natural mortality may have been reduced as well. Thus,
increased survival and growth may have contributed to the observed increase in stock size.
The impact of seal predation on horse mackerel should be investigated, and a joint
management of the seal and pelagic fish species such as pilchard, horse mackerel and round

herring might be considered.

Migration in and out of the survey area may affect the abundance estimates considerably.
The present survey extended from 17°15' S to 25°00' S. Horse mackerel was observed at both
the northern and southern boundaries of the survey area, suggesting that the stock was only
partly covered. The area between 16°00' S and 17°15' S was surveyed by R/V “Welwitchia”
in June 1-3, and considerable amounts of horse mackerel were observed. However, no trawl
samples were obtained, neither were acoustical raw data stored. These observations are
therefore not included in the estimate. In Angolan waters, Cunene horse mackerel (Trachurus
trecae) is the dominant horse mackerel species, whereas the principal species in Namibian
waters is Cape horse mackerel (Trachurus capensis). Only Cape horse mackerel was
recorded south of 17°15' S in the present survey, and since the two species normally have an
overlapping distribution area, Cape horse mackerel may have been present north of the
border. Irrespective of the actual degree of overlapping between the two species, the fish
aggregations observed on either side of the border suggest that estimated abundance of Cape
horse mackerel is affected by the proportion of the stock present in Angolan waters at the
time of surveying. The increase in abundance from 1997 to 1998 combined with a limited
degree of coverage suggests that migration may be one of the primary sources of error in the

present assessment methodology.

The high abundance of maturing/ adult fish (>21 cm) suggests that the length distributions of
previous years is biased towards an under- representation of fish around 10 cm. The small
horse mackerel normally occupies the innermost part of the continental shelf, and since the
grid lines are normally interrupted between the 20 m and 30 m isobath, an extreme inner-
shelf distribution pattern may cause the coverage of the juvenile fish to be poor. Surface
schooling above transducer range may further contribute to the underestimation of the
juvenile stock component. The basis for predicting the recruitment to the adult stock may be
not be reliable, and an additional index for the abundance of the juvenile component of the

stock should be considered.



The length- target strength relation presently applied for horse mackerel has originally been
derived for North sea herring, and might be inaccurate. This relation should be further
addressed in order to establish a reliable conversion factor from reflected area to fish
biomass. However, the present TS- function has been applied consequently in the time series
established for horse mackerel, and the variation in stock size can therefore not be related to
the TS- function.

4.4 Recommendations

In general, the survey effort should be increased in order to obtain acceptable coverage of the
stock. At present, three weeks of survey time is allocated to surveying the horse mackerel
stock, and one additional week of survey time seems to be required. The overall survey area
should be extended both northwards and southwards in order to improve the coverage. Due
to the patchy distribution pattern, particulary in the south, the grid lines should be spaced

with a fixed distance of 15 NM or less in the entire survey area.

The grid lines should be worked as close to the shore as possible. It is suggested that the
inner shelf is consequently surveyed during the day to avoid problems associated with
surface schooling. The sonar echo-integration methodology (SODAPS) should be adapted
for horse mackerel and applied on the inner shelf were the fish ascend to the surface. The
possibility of assessing juvenile fish on the innermost parts of the continental shelf (<20
meters) using aeroplanes equipped with video- camera should be considered. One or two

days of surveying should offer sufficient coverage if weather conditions are good.

Horse mackerel] is an extremely nervous and fast swimming species. It is capable of rapid
burst swimming that may enable escapement from sampling trawls. Thus size selectivity is a
potential source of error in stock assessment and determination of length frequency
composition. The southern stock component generally consists of large individuals, and has
traditionally been relatively hard to sample. Nevertheless, this area is favoured area by mid-
water trawlers during the winter months due to big size composition in the catches. The mid-
water trawls have as much as 60 m trawl opening, and tow at speeds of 5-6 knots, whereas
the pelagic sampling trawls of “Dr. Fridtjof Nansen” only have an opening of approximately
20 meters at maximum towing speed of 3-4 knots. It has generally been easier to sample the
horse mackerel in the north, but if bigger specimen tend to escape the sampling gear, these

samples may be biased towards smaller individuals and/or specimen with lower condition.

-2
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Therefore, experiments should be carried out in order to determine whether the catches
deviate from catches of a mid-water trawler fishing on identical recordings. This way,
sampling error could be quantified, and a correction factor could be established, assuming
that commercial trawls fish non-selectively. If samples cannot be obtained from certain areas,
making use of samples from commercial vessels might be considered. If the sampling
methodology proves generally unreliable, one option might be to have a mid-water trawler

sampling in the track of the surveying vessel.

The natural behaviour of the fish should be investigated in order to improve the
understanding of the processes determining the horizontal and vertical distribution of the
fish. A tool predicting the vertical dynamics of the fish according to environmental factors
and presence of other species would aid the both process of sampling and that of species

identification of acoustical observations.
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ANNEXT FISHING GEAR

The vessel has two different "Akrehamn" pelagic trawls and one "Gisund super” bottom
trawl. For all trawls, the Tyboron 7.8 (1670 k

g) trawl doors were used. Complete drawings
follow.
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ANNEX II GONAD MATURITY STAGES

The following seven stage scale was applied to determine reproductive stage of the horse
mackerel (Hecht (1976). modified in 1997).

JUVENILE/ADOLESCENTS

0 UNKNOWN
Damaged fish; decayed.

1 JUVENILE
Not able to distinguish between male or female. Length approximately 0.1 - 14 cm.

2 IMMATURE
Gonads are very small, less than half the body cavity length, and flattened or tubular i.e. thin
and thread-like. The colour of the gonads is translucent. Sexes easy to distinguish.
Approximately: 14 - 20 cm fish.

Ovaries: Light orange gelatinous mass. Cannot sea eggs with the naked eye.
Testis: Translucent-white; thin, elongate balloon-Iike.
ADULTS

3 RECOVERING\INACTIVE
Gonads are slightly larger than stage 2, approximately half of body cavity length, but still
generally flat. Colour more pronounced.

QOvaries: Pale reddish tint back to orange colour.
Testis: Creamy-white colour and very flat (lobe like) with sharp edges.
4 MATURING
Gonads longer than half body cavity length and becoming cylindrical.
Ovaries: Individual eggs clearly visible. Colour orange. Blood vessels marked.
Spindle shaped.
Testis: White to cream/testes more swollen. Spindle shaped.
= RIPE
Gonads very large, virtually filling body cavity, even causing distension of abdomen.
Ovaries: Individual eggs almost 0.5 mm or larger and lightly elongated. Ovary
sac breaks realising eggs. Colour is a dark orange.
Testis: Cream, releases milt when punctured.

6 SPAWNING\ RUNNING
Eggs or milt released through vent during handling i.e. running.
Ovaries: Ovary is dark orange and greatly swollen. Could also be partly spent.
Testis: External appearance changes from smooth structure to white and
knob-like. Swollen to partly spent.

7 SPENT
Ovaries: Gonads flattened, but still elongated. Very blood-shot (dark red). Few eggs
remaining appear grey\brown.
Testis: The testis are deflated and grey in colour.



ANNEX IIT ECHOSOUNDER AND INTEGRATOR SYSTEM

The Simrad EK 500/38 kHz scientific echo sounder, was used during the survey. Raw data
were scrutinized using the Bergen Echo Integrator (BEL). Backup of all raw data and

processed data was stored on tape. The settings of the echosounder were as follows:

Transceiver-1 menu

Transducer depth 5-7m
Absorption coeff. 10 dB/km
Pulse length medium
Bandwidth  wide

Max. power 2 000 W

Angle sensitivity 21.9
2-way beam angle  -21.0 dB
SV transducer gain 28.1 dB
TS transducer gain  28.0 dB
3 dB Beamwidth 6.8 deg
Alongship offset 0.00 deg
Athwardship offset  0.04 deg

Display menu

Echogram 1

Bottom range 12 m

Bottom start 10 m

TVG 20logR

SV Colour minimum -72 dB
TS Colour minimum -65 dB

Printer settings
Range 0-100, 0-250 m, 0-500 m
TVG 201logR
Sv Colour minimum -72 dB
Bottom detection menu

Minimum level -45 dB



ANNEX IV HYDROGRAPHIC PROFILES

17°15’ S, 7.6.98
Temperature (°C) Salinity (psu) Oxygen (%)
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20°00° S, 2.6.98
Temperature (°C)

Salinity (psu)

Oxygen (%)
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22°00’ S, 29.5.98
Temperature (°C)

Salinity (psu)

Oxygen (%)
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23°00° S, 25.5.98
Temperature (°C)
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24°00° S, 12.6.98
Temperature (°C)

Salinity (psu)

Oxygen (%)
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ANNEX V SUMMARY OF TRAWL STATIONS

Trawl  Latiude Lonmiude Bomom  Fishing Catch by specics (" of toral catch) | Total
number %5, °E) depth (m) depthim)| Trach. c. | Sardin. o | Engrau c. | Etrum w | Meriue ¢ | catch (kg)
E06 Lo 13.26 301 301 0.l 302 3179
1507 1303 13.20 385 200 145
508 2140 14.09 104 0 634 10 e
2509 2220 12.56 300 130 17 1.3 23
2510 22.20 12,56 302 30z 0.4 3‘;‘0 2830
2811 2250 1312 317 200 7 | 26.0
I8 22:50 13.07 298 298 50.2 144 965.3
2513 2250 12,58 487 200 18.1
2514 1310 13,11 392 200 27 183
23513 13.06 13,17 368 200 126.2
2516 2210 1247 389 150 293
2517 21,59 12.50 339 170 31.8
2518 2159 13.18 172 172 931 63 7124
2519 21,60 13.28 145 50 100,0 26640
520 21,59 13.55 75 50 LT 0.1 409
1521 21.20 12.59 244 150 994 0.6 19426
1522 21.20 13.20 115 30 100.0 0.0 0,0 0,0 1000.0

2525 21.50 13.19 134 50 137 0.0 0,0 0.0 86,3 6,1
2524 2110 13.06 131 0 11,2 888 0,0 0,0 0.0 15000,0
2525 2L1e 1319 108 0 95,7 c0 0.0 4.3 6.6
2526 2100 £ 13.15 120 20 68,1 0,0 0.0 0.0 630
2527 21,00 12,22 574 250 a0 0.0 0.0 0.0 0,0 1105
2528 21,20 13.25 110 0 95,9 0,6 0.0 3.5 346
2529 21,20 12,55 287 0 0,0 79
2530 2L 12,38 378 10 0.2 0.0 0.0 0,0 1109
3531 20,40 12,43 277 100 245 719 0,0 1.0 3955
2532 20,39 12,54 149 149 85,1 L1 0.0 1,0 13.0 293
2533 2020 13.06 80 30 66,7 136 1.1 18.6 45000
2534 2020 12,44 134 0 39,1 0.0 0.0 60.5 04 11,1
2535 20.20 12,26 271 0 00 0,0 00 0,0 03
2536 20.00 1247 112 30 100.0 0.0 00 0,0 0.0 2570
2537 1945 12,30 134 20 0,0
2538 1945 12,00 323 100 919 8.1 30,7
2339 1945 11,40 437 50 68,0
2540 19.30 11.59 301 150 152 84,1 5604
2541 19.30 12.16 181 100 100.0 15747
2542 19.15 12.29 94 60 793 20,7 1636,6
2543 19.15 12,04 241 §0 63.0 340 73,7
2544 13.60 11,49 279 100 29 97.1 1515
2545 19.00 12,15 110 110 823 173 167.1
2546 19,00 12,18 100 50 98.8 0.0 Q9.0 1707
2547 18,44 12,04 96 56

1548 18.45 1141 260 100 79.6 18.6 3922
2549 no station

1550 18.30 11.20 715 130 297 38.5 1984
2551 18,30 11.32 129 150 323 63,1 2440
2552 18.29 11,49 141 41 842 9.4 275
2553 I8.14 11,40 7 100 94,1 2.2 25 3415
2554 18,15 11,24 516 100 41,8 2790
2555 1715 11,29 149 149 0.6 123 1252
2556 17,18 1141 69 69 932 04 39998
2557 17.29 11.35 120 120 19.1 22 34990
2558 17.30 11,20 230 463 508 492 996.3
2559 17.30 10,42 100 1750 100,0 754.8
2560 17.45 11,16 516 100 103 64.7 2984
2561 1744 1132 177 150 9.9 9959
2562 17,60 1138 131 80 9.2 Q.5 14704
1563 17.59 11.33 207 150 994 B051.3
2564 18,00 11,25 330 150 66,0 241 312,1
1565 18,00 I1,06 250 16,1
2566 18,15 .17 569 100 322 176.0
21567 20,00 11,38 620 150 2450
2568 002 11,55 37 250 5.9 07 43
1569 23.19 1341 159 100 120 0.2
2570 23.18 1341 158 158 Q.1 9.5 2230
237 2302 14.08 27 10 787 2070.0
2572 3.20 14.18 91 50 00 0.0 304.2
i ] 2340 13,58 172 125 34 9.5 148.1
3573 1541 13,15 332 200 923 59 790
2878 2400 13.27 283 200 1.0 1825
257s 24.00 13.52 236 180 9.5
2820 2420 14.03 158 158 L1 28.1 303.7
1578 2459 1420 143 100 6321
2570 2460 13:52 203 203 593 38.7 5296
1530 2348 13.53 253 253 454 418 017




ANNEX VI RECORD OF CATCH RATES

STICP A =il
SR. FRISTICP NANSEZN PRCSECT:NL PROJICT STA
JATZ: 25/ 5/98 GZAR TYPE: 3T No: 1 2PCSITICN:Zat S 2102 SR. FRIZTIOF NANSEIN PREIECT:N] PROSZCT STATIAN: :S
szarz  stop  durac:ion Long 2 13126 DATE: 26/ 5/92 GZAR TYPE: 3T No: 1 POSIvIoNizas
Tug ::3:;(:;9 ;g::-&;:i ](J!a (mia) :urpascd:ode: *E en m’;;’-‘;‘ 2?359 ‘adugf“?: ——_— Long
15.3 16.37 . rma code . T 120:90:31 2i¢ P2 L mLag i3 LE 8
0t . 0L GearCond.ccée: L LG 153951.30 5355.47 1.5% rea code -
101 02 walidizy code: I FoEPTM: 302 123 CearCand.code: y
Towing Jir: 130° Wize gut: 900 m Speed: 10 Xavi0 3ACEPTH: 3cr2ﬁ zggl v Valid":?o;ada: 2
Towrag 2iz: o ife out: 350 m Speed: 10 eqr;3
Sorzed: lla Xg Tatal ca:s 1217.35 CATCH/HCUR : 2615.30 — 31 xg 2atal & EFRTT
cred: X To cateh: .3t CATCH/ MOUR 54,7
SPECITS CATCHYS TOT.
o 'HCOR - % OF TOT. C Sam? sPecIES i P —
Merluccius capensis . 2114.10 12166 80.20 8607 NesliaEy walght  mumbers
Cnclt;ir:.nc:ms r‘.'cclcrh.i.nc. pollt 279.490 4296 10.24 cﬁg:g;;&m;gaﬂums fl:.g? sss-: 19.39 e
Lophlus vomarious 119.40 280 4.53 = 43,94 10 27.13
Chlorophzhalmus atlanticus 79.92 1186 1.01 Coelorincius coelochisc. polli 1co0.18 3294 13.29
Austroglossus microleplis 21,30 28 0.80 s‘";g:é:: "?_"";‘-““’ S5.19 119 10,11
Chel!doatchthys capensis 12.42 108 0.47 ity l“ adnsm _ la.11 2714 1.58
Bathynectes piperitus 5.42 198 0.20 -.;lco anus dactylopterus 4.01 610 9.71
Halicolecus dactylopterus 5.40 124 0.20 5?“ us »egalops 2,831 15 0.7
Traciurus capensis 2.48 14 6.11 8608 Traciurus capeasis 2.01 [ 0.17 5.
Solenccera africana = 2.70 412 a.10 HYGROPMIDAR .. L.57 645 0.29
Squilla sp. = 2.70 54 0.10 CONGRIDAZ 0.a7 17 d.16
Total 2635.90 95.98 Toral 547.78 100.31
DR. FRIDTJICP MANSEN PROJECT:NL PRCIJECT STATICN:2507
DATE: 25/ 5/98 GEAR TYPE: PT No: 1 POSITION:Lat S 2303 DR. FRIDTIOP NANSEN PROJECT: N1 PRCJECT STATICN:2512
stact  stop duration tong 2 1120 DATE:27/ 5/98 GZAR TYPE: PT No: 2 POSITION:Zaz S 2259
TIMB :21:52:45 20:59:06 6 (mia) Purpose coda: L start  stop  Quratien Leag = 1312
LOG :5730.56 5730.50 0.34 Area code 12 TIME :08:02:16 08:17:21 15 (aln) Purpose code: 1 g
FOEPTH 200 200 GearCond.code: 3 LOG :6055.71 60S6.51 0.77 Area code 2
3DEPTH: ‘]554, Y;‘SJZ g 5 Validégiggod;; 4 5 FDEPTH: 200 250 GearCond.code: 1
Towicg 4dir: 100 Wire cut: 400 m % L LAk BDEPTH: 7 Jz2 Yalidiz 1
. Tewing diz: 90* Wire cu=: 'n‘ooai ds;:zeg?d';s inﬁ.o
Sorted: 34 Xg Tokal cateh: 34.50 CATCH/HCUR : 145.00
Sorted: 125 Xg Total catch: 25.95_ CATCH/HCUR: 191.230
SPECIES CATCH/HOUR % OF TOT. C SAMp
welght mumbers SPECIES CATCH/HOUR % CF TOT. C  SAM?
Lampanyctodes hectorls 276.00 106270 86.00 walght numbers
3rama brama 43.50 L] 14.135 Diaghus sp,. 65.60 12160 61.20
MYCTOPHIDAE L12.00 5100 J.48 MYCTOPHIDAE 16.40 20676 15.80
Todarodes sagittatus §.40 10 1.86 Trachurus capeasls 12.12 20 11.6a 8613
3aryx splendens . 1.10 1o 0.32 Todarodes szagittatus 9.58 28 9.13
Total 345.00 100.31 Total 101.80 “Too.or
SRy T3 TIOF ANSEN Pho-zeTiNy EROJSC: STATZON:2508 DR. FRIDTIOP NANSZY 2907ECT:NL PROJECT STATISN:ISID
DATE:25/ 5/98 GEAR TYPE: PT Na: L PCSITICN:Lat S 2240 DATE: y N St mi e
e o ATE«27/ 5794 GZAR TYPE: BT No: ] PCSITION:Lat 5 2250
szartz stop ducation Long E 1409 - - i e s
- -2 < i stact  stop  duratien toeg I 1307
TIME :07:28:24 37:49:56 22 (mia) Putpose coda: L PO 5 2 B
b TIME :07:27:16 09:36:00 132 (mia) Purgpose code: 1L
LOG :5321.40 5842.43 9.21 rma cade : 2 i
i LOG :6065.54 68067.17 1.60 rma code : 2
FDEPTH: 50 70 GearCond.code: L 5 )
: SinT FDEPTH: 238 104 GearCond.cade: L
S0EPTH: 104 Lo7 Vai:idity code: 2 . ‘. :
Towing dir: 270" Wize cut: 250 m  Speed: 315 kneld SpERTy L 2of 04 Yaltdizy cocel 2
=elagrais: : : W Speec: Towlag diz: 90° Wire out: 900 n Speed: 10 ka®id
Sorzed: 217Ky Total catsh:  4i7.75  CATGWMCUR:  1139.32 sorted: 71 Kg Total zatcn:  961.54  CATCH/HCUR:  1306.64
specIzs “igc.;im/mun - N CP TOT. C  SAMP SoECtES CATCH/HCUR % OF TOT. C  SAM2
R aumba welght aumbers
g;:r?lm. Juvenlles 722.08 26899 61.38 8509 Trachurus capensis 907.11 2657 50.22 8615
flogobtus bibarbatus 405.82 131317 15.62
Etrupsus whitehsadi 11.45 512 1.00 Marluccius capensis 260.72 916 14.41 861a
¥ 5 * Chlorophthalmus atlasticus 248.57 8511 13.76
Chrysaora sp. a.00 208
Aequorea dei 0.00 1536 Brama brama 182.25% 1268 10.09
sequores - i Halicolenus dactylopterus 72.90 1823 4.04
TR T T Coalorinchus sp. 41.78 1017 2.42
Total 1119.32 100.00 Squalus meqalops 42.53 709 318
Lepidopus caudatus 21.51 24 1.19
. Todarodes sagittatus 12.65 is c.72
DR. FRIDTJCP NANSEN PROJECT: N1 PROJECT STATICN:2509 Symbolophorus boops 11.64 113 a.64
JATE: 26/ 5/98 GEAR TYPE: PT No: 2 PCSITICN:Zat 3 2220 Epigoous denticulatus 2.27 iol 9.11
start  stop duratien Long z 1256 Maurolicus suellert a.s1 24 9.93
T :19:46:55 20:18:38 12 {mia) Purpose code: 1L - o
oG 15348.37 $950.19 1.30 Acea code : 2 Total 18736.55 100.00
PTEPTH: 150 150 GaarCand.code: 1
BOEFTY: 100 248 valldizy code: i“ v
+ [N . - . H -1 i —_—
Towtag dir: 90* Wire cut: 500 m Speed: 15 SR. PRIDTIOP NANSZN e —— PROIECT STATICN:2S13
cad: »oral . N HCUR: 23.10 OATE:27/ 5/98 GEAR TYPE: PT §o: L POSITION:Lat 3 2253
Sorted: 4 Xg Total catch: 12.12 caTC Ftazt  stop  duratien targ 2 1388
TIME :12:56:)1 13:11:49 1S (min) Puzposa code: 1
oG :6086.556 6087.76 1.909 rea code H
s = T
SPECIZS _,\ZCIU?DUR . v or € s FTEPTH: 200 130 GearZond.code:
cerorIoAZ b W eikn acsPTH:  4a7 119 validity code: I
NICTURS e = 57 Tawlis Le: * H =: : ed: 45 ¢aeld
Todarodes 3agiztatus 2.79 6 1;.32 Swiag diz: 90° Wire ouz: 300 @ Spe 5
Trachurus Sapeasts .09 2 s o va b wern +a
Xrill 9.32 964 1.38 Sarzed: 13 Xg Tokal cacch: 13,4 CATCH/HCUR: TI.48
W“erluccius capeasis, juvenlles 3.14 L9 %:; 3512
Synagrops alcrolepis 9.26 21 o = TCT. & SANP
Solenocera africana 3.19 58 g:; SPECIES “L?;:‘U!_:Sg:.“ v oo e
. 2 g s
Lophlus vomeri~us 928 6 Maurolicus muellaz! 7L.20 T432 98.21
FEEal 37 ~1o00.03s Sufflogoblus Sibarhatus 1.28 484 1.77
Teotal 72.43 100.3¢



DR. TRIDTJCT NANSIN

DATZ®:;27/ 5/38

PACJECT STATICN:2514
PCSITICN:Lat s 2310

PRCSECT:NL
GZAR TYPE: 27 No: 1

szart  stop duracion tong £ L131L
TIME  :13:47:13 19:22:44 16 (min) pPurpose code: 1
LOG .6133.47 6135.72 2.21 Azea code 2
PDEPTH: 2C0 200 CearCond.code: L
3DEPTH: 192 401 valtdity code: 2
Towing diz: Z70® Wife out: 300 a Speed: 17 ka®i0
Sorzsd: 13 Xg Total catch: 18.26 CATCH/UHCUR: 10.43
SPECIZES CATCH/HCUR % OFP TOT. ©  SAMP
weight aumbers .
ymbo : §9.
s lophorus boops TL.LT 4612
Maurolicus muellart 3.57 3170 11.73
Phatichthys SP- 1.91 210 5.34
Beryx splendead 1.08 7 3.35
Todarodes sagittatus 1.03 3 3.18
Toachurus capensis 0.32 2 2.63
vaccella blackZfardl 3.55 17 1.8
Kcoill s 0.28 1728 0.92
Toral 30.43 T 39.39

DR. FRIJTJOPF NANSEN
DATE: 23/ 5/98
start E $4-1-]
TIME ;09:26:42 10:07:58 41
LOG 16261.55
POEPTH: 200 200
3DEPTH: 368 388
Towing dis: 360°

Sorted: 126 Xg

SPECIES

3rama brama
Maurolicus muellerl

Total

DR. PRIDTIOF NANSEN
DATE: 28/ 5/98
start  stop durat
TIME :18:56:15 19:10:13 14
LOG  :6348.92 6149.90 Q.36

FDEPTH: 1350 150
3DEPTH: 189 368

Towing dir: 90° Wize

GZAR TYPE: T Nao: Ll
duration Long Z 1117

6264.317 2.30

Total catzsi:

PROJEICT:NL PROJECT STATICN:2515

POSITICN:LatT 5 214s
(mia} Purpose code: 1
Arsa code v 2
GearCood.code: 1
walidicy code: 2

Wire ouz: 900 2 Speed: 40 ka<l0

126.20 CATCH/HCUR 134.63
CATCH/HOUR % QF TOT. C SAMP
- waight aumbars

118.24 105 64.02

66.44 83049 35.98

184.63 100.00
PROJECT:NL PROJECT STATICN:2518
GZAR TYPS: 2T ¥o: 2 PCSITICN:Lat 5 2=
lon Long I 1247

(mln) Purpose code: 1
cea zode 6.2
CearCsnd.code: 3
validity code: 2
gut: 750 m Speed: 41 karld

Sor=ed: 29 Xg Total catch: 2%.22 CATCH/HCUR: 125.23
SPECIES CATCH/HOUR % OF TOT. C SAMP
welght aumbers
B3 lophorus bocps 70.29 41344 56.13
31“:?3 sglmdcns 20.23 30 16.15
seacla guadrisploosusm 23.43 4 14,72
3rama brasma 12.14 3 9.85
Todarodes sagittatus 3.94 13 1.15
Total 125.21 100.00

DR. FRIDTJICE MANSEN

)

RCIBCT:NL PROJEZCT STATICON: 2517
2

DATZ:29/ 5/98 GEAR TY? ?T No: I POSITICN:Lat 5 2139
start stop duration tong = 1250
TIME :02:11:54 92:56:57 25 (mia) ?Purpose code: 1
LOG  :6403.62 6405.18 L.74 Area code i 2
FDEPTH: 170 150 GearCond.code: 1
BDEPTH: 119 1316 validity code: 2
Towing dlr: 160" Wlre out: 750 m Speed: 40 ka<l0
Sorted: 118 Xg Total catch: 31.80 CATCH/HOUR: T6.32
SPECIES CATCH/HCUR. % OF TOT. C SAMP
weight opumbars
Diaphus sp. $2.32 16114 68.55
Brama brama 6.84 7 8.96
Trachipterus jacksopansls 5.60 2 8.65
Lepldopus caudatus 6.12 s 8.02
Todarodes sagittatus 4.20 12 5.50
Krill 0.24 420 0.31
Total 76.32 99.99
OR. FRIDTICF NANSIN PREJECT:NL PROJECT STATICN:251a

DATE:29/ 5/38
stacs 1%0p

duration

POSITION:Tat § 2159
long T 11l

GTAR TYPEZ: 3T Na: 2

TIME :07:28:26 37:28:43 10 {m:a) Purpose code: L
pefe o 16441.57 6444.18 0.51 Azea coda g
ToEPFTH: 172 b | ZearCsod.code: 1
SUEPTH: 122 7 validity code: I
Towiag 2:3: L30° Wife out: $30 3 Speed: 30 %avi0
Sor=ed: 133 Xg Total catzhas Tii.4L CATCH/HCUR : 1274.46
SPECIIS CATCH/HCUR ¥ QF ICT. C SAHP
welght aumters
TZachurus Capenslis 1973.50 12676 93.08 8617
HMezluccius capanslts 263.50 1662 5.28 asl6
tmbclna canarilapnsis 20.52 Lia 0.‘u
Toedarodes sagittatus 5.70 14 0.11
sufflogodbtus bibacbartus 2P0 ¢ 456 0.03
Chrysaora 1p. 0.00 412

Aequorea aequaraa

Total

9.490 19600

4274.46 130.20

PRCJECT:NL

T PROJITCT TION: 15
DR. FRIDTIOP NANSEN i T STATIZN:513
DATE: 29/ §/98 GEAR TYPE: PT No: 1 PCSITION:Lae 5 1:40

scart  stop duration Long = 11323

TIME  :10:09:2% 10:24:35 1 (mia) Puiposae code: U
LOG  :645T7.11 64358.06 0.91] Area code i3
FDEPTH: sQ 50 GearCand.cede: L
3DEPTH: 145 148 validizy cede: 1

Towing diz: 270" Wire out: 250 m Speed: 1S kar1lg

Sacted: 12 X§ Total catch:  2664.20 CATCL/HCUR:  393¢.930
SPECIZTS CATCH/HCUR % CP TOT. C  Sam?
waight Aumbecs
Trachurus capeasis. juvenlla 9990.90 loa 100.99 368
Carysaora 3p- 0.20 80025
Aequorsa aequocsa 0.30 9634
Total . 3990.00 T 1d0-99

SR, FRIDTSOF NANSEN
DATE:2193/ 5/98
sTarc stap

PRCIECT vl
GEAR TYPE: PT No: 1
duracion

PRCIECT STATIIN. 2519
ITICN:zZat 0§ 1143
Long 2 1156

TIME :14:01:20 14:91:20 15 (min) Purpose code: L
o6 :6488.90 6489.90 0.55 Area code tiZ
PTEPTH: 50 50 Gear<ond.code: 1
302PTY: 63 T4 validity coda: 2

Towing dir: 270" Wire ocut: L25 m Speed: 40 kavlg

Sorted: 3L Kg Total catch: 40.31 CATCH/HCUR : t51.72
SPECIZS CATCH/HCUR % OF TOT. C  SaMP
welght oumbers
Sufflogobius bibarbatus 160.30 50243 98.22
Trachurus capeasis, juvenile 2.30 152 L.7L L1 3% ]
Etsumeus whiteheadl 0.12 20 a.07 8620
Chrysaora 3p. 0.00 136
Total 163.72 100.00
CR. FRIDTJIOP NANSEN PRCISCT:NL PRCJECT STATICN:2521
DATE:10/ 5/93 GEAR TYPE: PT No: 2 POSITICN:Lat 5 2il29

start step  duration Leng 2 1253

TIME :08:00:16 08:01:36 34 ({mln) Purpose code: 1
LG :6653.73 6660.58 1.89 Area code 2 2
PDEPTH: 1s0 L710 GearCond.code: 1
BDEPTH: 144 263 validity code: 2

Towing dir: 270" Wire out: 600 m Speed: 35 ka*ld

sorted: 44 Xg

Total caich: 1942.80 CATCHL/BOUR : 1428.12
SPECIZS CATC/BOUR % OF TOT. C  SaM?
welght aumbers

Trachurus capensis 31405.38 38771 99.135 8621
Merlucclus capeasis 22.24 99 Q.65 8622
Asguorea ssquorea 0.30
Chrysaoca 3p. 9.00
Total J1428.12 100.2%0

SR. FRICTJOF NANSZN PRCJICT:NL PROJECT STATICN:2522

DATEZ:10/ 5/98 GEAR TYPE: PT MNo: 1 PCSITION:Lat s 2.0
star: stop duratian Long 2 1320
TIME :00:00:01 00:00:58 4

{min) Purpose cocde: 1
LOG :6686.67 6686.91 0.25 Arsa sode 22
FDEPTH: iao bl GeazCand.code: L
3DEPTYH: 115 117 validity code: 2

Towiag diz: 270° wWire cut: LSO B Spead: 40 ka~<l0

Sorted: T4 Xg Total catch: 1C00,4a0 CATCH/HOUR: 150C0.Q0

SPECIES CATCH/HOUR % OF TCT. C  Sa?
waight gumbers

Trachirus capeasis, juvenlle 15000.C0 1200000 100.00 8623
Aequorea aequacea 0.00 480000
Chrysaora sp. 0.00¢ 1600

Total ¥ 15000.00 100.00
DR. FRIDTJIOF NANSIN PROJECT:NL PROJECT STATICH:2182)

DATE: 30/ 5/98

GCEAR TYPE: PT No: 2 PCSITION:Lat 5 21w
atazc E43-1-]

duration Long 2 1113

TIME :17:53:19 18:00:47 7 (min) Purpose code: 1
LoG 18746.31 6745.74 Q.44 Aresa code : 2
FOEPTH: 50 50 GaarCood.code: 1
BDEPTH: 134 134 valildity code: 2

Towing dlr: 270* Wize out: 150 m Speed: 35 kn*l0

Socted: 6 Kg

Total catch: §.1] CATCH/HOUR: §2.54
SPECIZS CATCL/HCUR % CF TOT. C 3am7
welght aumbers
Merluccius capeasis 45.14 566 as.7a 452t
Trachurus capensls, juvenile 7.20 163 11.7 362,
Aequoresa aequorea Q.30 585714
Chrysaoca sp. 9.30 5141
Total BT
DR. TRIJTICE NANSZIY PROJSTCT:NL
JATE: 10/ 5/94 CZAR TY?E: 77T No: L

3tart  3top  duracion

TIME :20:51:51 21:03:02 9 imi3x) Purpose cCode: L
LoG :6774.0) §774.55 0.5i Araa code ;2
FDEPTH: Q a CeazCond .code: 1
3DEPTH: bB28 111 validity code: 2
Towing dig: 270* Wirm oub: 130 m Speed: 15 ea*lo

Sorted: 106 Xg

Total catzh: L35000.30 CATCH/HCUR: L3CC2a.3.
SPECIZS CATCH/HCUR % CEP TC7. C Sa-
w“elght Aumcears
sacdinops ocellatus 33aca.30 345.27 33.130
Trachurus <Capensis, Juvealle 11100.30

5244873 l..2a



SR. TRIDTJSOP NANSEN

Sarz:10/ 5/98 PRCSEICT:NL

PROJSCT STATICIN:2525

OR. ZRIZTI0F NANSEIN

4 GEAR TYFS: PT Ne: 1 PCSITICN:Lat L
start stop duration s Laong i 12."3
<tup  :23:07:4L1 23:13:13 & (m:3), Pu-cose code: 1 oo
Lo  :6789.40 6789.59 0.28 Azea cods : 2
FoEPTH: 0 o CearCond.code: L
3DEPTH: los 107 validizy code: 2
Towtag dir: 90" Wire sut: 150 m Speed: 40 ka*ld
sorzed: 6 Xg Total catch: §.53  CATCHM/HCUR: 55.39
Speczeg “'cg\::-y!-zcuie % OF TOT. C  SaMP
- hont aumbers
Tracturus capansis, juvenile 62.70 4540
ac P 5 95.73 8623
2Trimeus whitenead: 2.30 ag 4.27 629
Tozal . 55.50 120.00
ER;‘,E'R‘:DT:CF NANSEN PRCJECT:NL PROJSCT STATION:2526
SATEZ:1L/ 35:5. stop durﬁﬁnt‘z?zz ?T ¥o: 1 PCSITICN:Lat s Illco
TIME  :03:24:29 03:39:14 5 (=ia) Purpose code: L beng & ik
e el :6327.31 6328.11 0.01 Acea code . 2
FoEPTH: 20 20 GearCond . code: 1
EDE‘.?:'H:, 120 , 113 validity code: 2
Tewiaog dir: 90" Wize cut: 150 m Speed: 40 ka<l0
Sortad: 11 Xg Total catch: 62.99 CATCH/HCUR @ 735.38
- specceEs Lc;wm % OF TOT. C  SAMP
_ welight pumbers
Trachurus capeasls, juvenile 514230 11908 63.11 3610
Sufflogobins bibarbatus 200038 35244 26.58
Chelidonichthys capensls 40.20 24 5.32
Aequorsa aequorea 0.00 17496 ’
Chrysaora 3p. * 0.00 210C
Total 755.38 100.01
OR. PRIJTJOF NANSEN PROSECT:NL PRCJECT STATICN:2527

DATE: 11/ 5/93 GEAR TYPE: PT No: 2 PCSITION:Lat S 2100
start stap ration Long E 1222
~TIME :08:20:12 10:01:12 26 (min) Purposs coda: 1
LoG :6882.18 6884.10 1.69 Aresa code P2
FOEPTH: 250 250 GearCond.code: 1
3DEPTH: 574 540 validity code: 2
Towing dir: 90° Wirs cut:l000 m Speed: 44 ka<l0
Sorted: 34 Xg Total catca: L10.45 CATCH/HCUR: 254.38
SPECIES CATCH/HOUR % OF TOT. C SAMP
walght pumbers
Diaphus 3p. 219.54 281308 93.98
Brama brama 15.35 L2 6.02
Totai 254.29 T 100.d0
DR. TRIJTSOF NANSEN PROJEIT: NI PROSECT STATICN:I528
JATZ: 31/ S5/38 GzaR TYPZ: PT No: @ POSITION:Lat S5 2220
start a3:0p  duratica Lorg = 1315
TIME  :19:46:51 19:51:43 5 (min} Purpase code: 1
LLG -6983.25 6933.55 0.29 Asea code + 2
POEPTH: 0 -] GaarCornd,code: L
3CEPTH: 110 110 validity code: 2
Towiag diz: 270" Wire out: 170 3 Speed: 15 ka~l0
Sorted: 17 Xg Total catch: 34.62 CATCH/HCUR: 41544
SPECIES CATCH/HOUR % OF TOT. C  SAMP
walght mumbers
trachurus capeasis, juvealle 193.40 JASZ4 95.90 8631
prrumsus whiteheadl 14.40 528 3.47 8612
Sardinops ocellatus 2.54 T2 q.64
Chrysaora 3p. 0.30 a64
Aequorea aequorsa ° 0.00 8004
e S
Total 415.44 100.0L
OR. FRIDTJOP NANSEN PROJECT M1 PROJECT STATICN:2529
DATE: L/ 5798 GEAR TYPE: PT No: 1 POSITION:Lat S 2120
star: stop duratioa Long £ 12558
TIME  :22:47:38 23:00:06 11 (mia) purpose coda: 1
LoG :TOLl.11 TOLL.91 0.74 Area coda 12
FOEPTH: Q Q GaarCond.code: 1
3DEPTH: 287 231 valldity code: 2
Towing 4iz: 270° Wire out: 176 m Speed: 15 kn=l0
Sacted: T X3 Total cacch: T.aT CATCH/HCUR: 16.12
SPECIZS CATCH/HCLR § OF TOT. C SAMP
walzht Aaumbers
Thyrtsites atun T.23 60 74.37
Diaphus 3p. 3.29 16380 25.31
Asquorea aequorea 3.20 2842
s e
Total » 26,32 100.90

39

PRCITCT:NL PROVECT wemp i
JATE: 1/ g/3a GzAR TYPE: PT No: 4 Pcsztzca::,iz’\“;"::_s??
T star= 39P  duratien tans = e
I:.SIG $QL:22:18 J1:46:01 24 (mia) Purpose coda: 1 b
170311.86 7035.37 1.4 Area code 2
FoEpy, 20 = 2
a0 i 10 A Gearcond .code; 1
EPTH: 378 mn validicy code: 2
Towing dir: 143 Wize out: 170 m Speed: 40 kaslg
Sorted: 110 X3 Total caceh: 119.38 CATCH/HOUR : 277,39
SPECI=S >
CATCH/HOUR % 3F TCT. ©  saw?
Diaphus 35 walght numbars
e e Sidea :2;.3; 127583 §9.94
Fuvettus pratiosus 35 48 @ 16.52
ThyTrsites atun Cad '5 11.68
Todarodes saglttatms 2.38 o Le52
Trachurus capensis 3 L34
coca 0.s0 3 0.22 1621
Tot e
7T.13 100.40
OR. FRISTIOF NANSEN PRCIZCTINL PROIZCT STATICON:25IL
OATE: L/ 6/98 GBAR TYPZ: 2T No: 2 PCSITICMN:Lar S 2043
N scart  stop duration tocg Z 114}
TIME :08:15:40 08:34:45 13 (min) Purpose code: L
LoG $7101.32 Tl03.10 L.27 Arsa code i 2
FLDEPTM: 199 100 GearCond.cede: 1
BDEPTH: 277 238 Valldity coda: 2
Towing dir: 270° Wire cut: 550 = Speed: 45 k%10
Sarted: 74 X3 Total catch: 395.51 CATCH/BCUR : 1249.04
SPECIZS CATCH/HCUR % CP TCT. C SANP
welght numbers
Sardinops ocellatus 898.11 10440 7L.30 8615
Trachurus capensis. juvenllas 106.00 5454 24.50 3614
Brama brama 32.05 19 2.57
Etrumeus whiteheadl 12.88 171 1.03
Chrysaora s5p. & 0.00 4261
Aequorea asquorea 0.d0 15789
Total T 1z249.04 ~igo.co
DR. TRIDTSCE MANSEN PROJECT:NL PROJECT STATICN:2512
DATE: 1/ 6/93 SEAR TYPE: BT Na: 1 POSITION:Lat 5 103%
szar=  stop  durazion Loag T 1353
TIME :09:00:00 10:01:2C i (min) 2Furpose ccde: 1
LOG $7119.10 7TLi9.30 0.20 Azea code s 2
PFDEPTH: 149 149 Gearcond .code: L
BOEPTH: 149 149 validity code: 2
Towlng dic: 270" Wlre ocut: 450 m Spaed: 15 ka7ld
Sorted: 20 Kg Total catch: 29.26 CATCH/HCUR = 535.20
SPECIES CATCH/HCUR % OF TCT. C SaWp
waight numbers
Trachurus capensis, juvenile 498.00 8580 35.10 4616
werluccius capensis 75.20 800 12.85 4617
Sardinops ocsllatus 6.20 50 1.06 3618
zrrumeus whitahead! 5.80 a0 c.99 8619
Asquorea asquorea Q.00 30540
Total 585.20 L00.00
OR. FRIDT-OF NANSIN PROJECT:NL PROSECT STATIIN:25)2

DATE: 1/ 6/98 GZAR TYPE: PT No: 1 ITION:Lat 3
stact stop duratlon Long 2
TIME :15:27:37 15:28:28 1 (min) Purpose code: 1
LOG  :T165.2T7 T165.31 0.04 Area code 2
FDEPTH: 10 30 GearCond.code: 1
BDEPTH: 80 80 validity code: 2
Towing dlz: 270° Wice out: 125 m Speed: 40 kn+*10
Sorted: 116 Xg Total catch:  4500.00 CATCH/MCUR:  908C
SPECIES CATCH/ HOUR § QF TOT. C
walght oumbers
Trachurus capensis, juveails 60015.40 1907820 66.68
Etrumeus whiteheadi 16727.480 871240 18.59
Sardinops ocellatus 12265.00 411660 11.61
Engraulis capensis 991.80 312400 1.10
. — P
Total $0000.00 100.00
DR. FRIDTICE NANSIN PROJITCTING PRCIECT STATIING
oaTE: 1/ 6738 GEAR TYPES: PT No: L PCSITICN:laT 3
starct £I0p durazlon —ong 2
TIME :17:47:22 17:52:48 s (mia) Pucpose code: 1
oG :7136.27 7186.56 0.27 Acaa code Ll
TBEPTH: 9 a GaarCond.code: 1
BDEPTH: L34 124 validity code: 2
Tewiag dif: I70° Wize out: 170 m Speed: 15 il
Sacted: 1. Kg Total catch: 11,32 CATTH/HCUR: PR3]
SPECIEZS CATCH/HCUR % 0P TCT. C
waight aumbers
zrrumeus whiteheadl 80.76 1260 5§0.52
Trachurus capensls, juvenllas 52.20 2424 19.12
Marluccius capensis, juvaniles g.48 16 0.1356
Aequorsa aequacea d.30 288000
Chcysaory 3p. 5 g.0a 2159

—
Total L31.44

100.30

2029
1306

0.00

SAMP
4642

8641

i51a
1313
Jl4a

LAl

SAMP

3642
3643



DR. FRIDTJSCF NANSEN PRCJZCT:NL

PROJECT STATICN:

2515

DATZ: 1/ 6/93 GZAR TY?Z: PT Ne: 1 PCSITICN:Lat s 2920
stars Tap duraticn tong = L1225
mIME  :19:49:53 20:10:37 21 (mia) Purpose code: L
Loc  :7201.55 T204.70 L.15 Area code 12
FTEPTH: 9 GesrCand . code: 1
3DEPTH: 271 274 validity coda: 2
“ow:ng diz: 270 Wire out: L70 @ Speed: 35 ka<i0
Sorzed: 1 Xy Tatal catca: 0.8 CATCH/HCUR: 0.71
SP2CIES CATCH/HCUR % QF TOT. C SA@
welght  numbers
AZgonauta arc3e 0.7 3 100,30
Asquoraa aequotrea 0.0a 3429
Chrysaora sp- Q.30 53
Total & A Q9.71 ~100.00
SR. FRIJTJCE NANSIN PROJSECT:NL PROJECT STATICN:I516
DATE: 2/ 5/98 SEAR TYPZ: PT No: L ?cs:'.‘:éu:t.a: S 2000
szarz  stop duration Long = 1247
TIME :09:30:57 39:41:48 Il (mia) Purpose code: 1 £
LOG  :7309.61 7T110.38 Q.77 Area code -
FIEPTH: 30 20 GearCond.code: 1
BDEPTH: 112 114 Validity code: 2
Towiag dic: 270° Wire cut: 1310 m Speed: 40 ka=l0
Sorzed: 26 Xg Total catch: 257.00 CATCH/HCUR:  1401.82
SPECIES CATCH/HOUR % OF TOT. C  SAMP
Trachurus capens!s, juvenll 551 £2
e s, ile 1401.82 102327 s
Chrysaora sp. =$.a0 333 10099 BE 84
Aequarea aequorsa 0.00 127
Total P 1401.82 100.00
DR. ¥ JOF 7 N
m_:Rm'raor NANSZN PROJECT:NL PROJECT STATICN:2517
TZ: 2/ 6/38 G2AR TYPE: PT No: 1 POSITION:Lat
start stop duration * g 1343
§ - - Loag = 1210
TIME 315:25:59 135:27:42 2 (min) Purpose code: 1
LoG :7362.95 7162.87 0.02 Area code -
FoEPTH: 20 20 GearCond.code: 3
3DEPTH: 134 134 validity code: 2
Towing dir: 270" Wire out: 150 m Speed: 10 kar*lo
Saorted: xg Total catch: CATCH/HCUR :
§PeCIZS lcg:cwm % OF TOT. C  SAMP
we aumbe.
Chrysaora 3p. g.oo 1;:
Aesquorea aequorsa g.00 1200
Total
OR. FRIDTICF NANSIN PROJICT:NL PROJECT STATICN:2518
DATE: 2/ §/92 GEAR TYPE: PT No: L POSITION:Lat S 1945
start stop duration Long E 1llé&0
TIME :L8:51:59 13:01:51 L0 ({mla} Purpose code: 1
LOG :7394,20 7194.96 0.74 Araa cods : 1
FUEPTH: 1c0 100 GearCond.code: 1
BDEPTH: 321 320 validizy code: 2
Towing dic: 99 Wire oub: 450 2 Speed: 45 kn<l0
Sorted: Xg Total catch: 50.65 CATCH/HCUR: 203.90
SPECIES CATCH/HCUR % OF TOT. C SAMP
walght oumbers
Trachucus capeasis 279.30 3408 31.91 8645
Merluccius capensis 24.60 1a8 8.09 B6AS
Total 1031.30 100.00
DR. FRIDTJOF MANSIN PROJECT : NL PROJECT STATION:2519
DATE: 2/ 6/98 GEAR TYPZ: PT No: 2 POSITION:Lat S 1945
starz stop duration Long E Ll40
TIME :21:41:11 21:55:31 14 (min) Purpose code: 1
LOG  174L7.37 7418.98 Q.99 Area code 3
FDEPTM: S0 19 GearCoad.code: 1
BOEPTH: 437 417 validity code: 2
Towlng diz: 90° Wire out: 200 @ Speed: 45 kn*l0
Sorcted: 1l %g Total catch: 67.9% CATCH/HOUR: 291.21
SPECIES CATCH/HOUR % OF TOT. C SAMP
waight pumbers
Olaphus 3p. 26L.50 174373 49.33
xzill 15.3L 25697 5.41
PARALEPIDIDAZ .35 99 1.9
PENAEIDAE 1.97 43 0.68
Todaropsls ablanae. 1.37 296 Q.58
Total 291.21 100.91
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DR. FRIDTICF NANSIN PROSECT: N PROJECT STATICN:2549
DATE: 31/ §/98 GEAR TYPE: 2T Noi ¥ PCSITICN:Lat 3 1910
starz 500  durazion . Laag 2 1159
TIME :06:47:19 36:00:12 131 (mia3} Purpose cade._ 1
LOG  :7480.22 T480.37 Qg.75 Acea cods 02
FDEPTH: 150 L10 GeazCond.coda: L
3ICEPTH: j01 104 vai.dizy code: 2
Tewlng diz: 270% wire out: 600 @ speed: 10 ka=lo
Sorzed: 105 X§ Total catsh: 363,44 CATCH/HCUR:  2536.55
sPECIES CATCM/HCUR % QP TOT. € saw?
welght  aumberd
Marluccius capensis 2174.72 20154 a4.07 3647
Trachurus capensis 192.54 2446 15.13 3543
Taractas sp. 13.33 9 Q.75
— ——
Total . 2586 .64 12¢.30
SR. FRIDTIOF NANSZN PROJICT:INL PRCSICT STATION:I5al
OATE: 31/ &/98 GEAR TYPE: PT No: 2 PCSITICH:Lat 3 L1310
gtac: 3%0P  duration Lsag 2 L2l
TIME :08:27:27 99:38:25 11 (min} Furpose zode: 1
oG :7501.71 7502.39 0.66 Acea code I |
FDEPTH: 1co0 a0 GearCopd.code: 1
3DEPTH: 13l 187 Valldity code: 2
Towing 4173 270" Wire out: 400 m Speed: 40 ka*lo
Sorzed: 54 X9 Total catch: 1574.70 CATCTL/HCUR : 3539.27
SPECIES CATCH/HCUR % OF TCT. &  SaM?
walght numbers
rTackurus capensis 8589.27 130495 100.30 a707
Total 3589.27 100.30
OR. PRIDTJOF NANSEN PROJECT (ML PROJECT STATISN:254T
natz: I/ 6/98 GEAR TYPE: PT No: L1 PCSITION:Lac S 13
start  stop duration Long 2 122%
Mg :11:56:25 14:05:25 9 (min) Purpess code: L
LOG £75%5.29 7555.85 0.36 Area code < 3
FDEPTH: 50 &0 GaarCond,code: 1
BDEPTH: 98 94 validity code: 2
Towizg dlz: 270° Wirs cut: lad m Speed: 40 ka=id
gor=ed: 63 Xg Total catch: 1616.61 CATCL/HOUR: 10910.73
SPECIZES CATCH/HOUR % OF TOT. T Sy
weight numbars
Trachurus capeasis, juvenile 86556.51 2028747 79.14 124
ptrumeus whitsheadl 2254.20 737120 20.66 LI
Chrysacca Sp. Q.00 1451
N —
Total . 16910.73 100.39

DR. FRIDTJIOF NANSTN

PROJECT STATIIN:I54Z

DATS: 3/ 6/98 GEAR TYPE: 2 PCSITICN:Lat 5 L33
stars stop duratien Long = 1203

TIME :18:43:350 13:51:11 7 (min) Purpose code: 1

LG $76Q01.87 7502.315 Q.48 Araa coda 3

PUDEPTH: 60 60 GeazCond.code: L

BDEPTH!: 241 241 validity code: 2

Towing diz: 270° Wice out: )00 @ Speed: 42 ka*lQ
Sorted: Xg Total catch: 731.72 | CATCH/HCUR: 611.39
SPECIES CATCH/HOUR % QF TOT. C SAs
walght aumbers

Trachurus capansis 198.14 5561 §3.01 365
Merluccius capensis 214.71 2539 33.98 865
Thyzsites atun 131.46 17 2.11
Todaropsls eblanae 5.57 71 0.a8
Total ) §31.88 100.00

DR. FRIDTICF MANSEN PROJECT:NL PRCITCT STATICN:IS:

DATE: 4/ 6/98 GEAR TYPE: ?T No: I PCSITICN:Lat 5 13

stact  stop  duration Long 2 22~

TIME :04:49:50 05:05:11 16 (min) Purpose code: 1

LoG :17690.11 7691.11 o0.98 Area code H

FDEPTH: 100 100 GearCond.code: 1

BDEPTH: 279 179 validity code: 2

Towing dir: 90° Wire ocut: 400 m Speed: 40 ka<lo
Sorted: Xg Total catan: 151.47  CATCH/HCUR: $6a.
SPECIES CATCH/HOUR %y OF TCT. & 33
walght aumbers

Merlucslius capensis 551.31 4845 97.15 s
Trachurus capeaslis 16.20 19 2.35 8
Total 583.0% 100.30



DR, FRIDTJCF MNANSEN

PROJECT:NL PROJECT —rr
SATE: 4/ 6/98 GEAR TYPS: 3T No: 3 m‘_‘g:a‘cls-_m..-. 121545
. - e . - iTICN:Laz S :3cg
sTact  stop  durasion Pseg 5 23
TIMZ :08:00:48 18:00:43 2¢ {m:a) Purpose code: 1 g 2 12:5
oG 177LT.61 7713.81 Q.99 Acea code s 3
FTEPTY: 13-0 114 GearCond.coda: 1
3DEPTH: 10 114 Validity code: 2
Towiag diz: 270* wWire ocuz: 150 m Speed: 10 ka-vip
Sorted: 47 Xg Total catch: 167.36 CATCH/HOUR : sot.ua
specizs ‘CATGURCU'R % OF TCT. C SAMP
Trachurus capecosisz Yiight  aumbars
- =aciun “ 412,55 =z
Meflucsius capensis 36.64 :;ig :3';; a:fz
Sufflocopbius Sibarbatug 1.39 137 ia 535
S=rysaoca sp. 0.00 180 5
-, = —_——
Tatal 5eL.13 T ise.ar
SR. FRIDTIOP MANSEN PRCIJICT: N1 PRCJECT STATICN:2546
JATE: 4/ 6/98 GZAR TYPE: 2T No: 1 POSITICN:Lat 5 1300
start stop duration Long 2 12:3
TIME :10:09:14 10:15:53 T  (mim) Purpese code: L
oo o $7725.52 T726.07 0.4§ Acea code R
PDEPTH: S0 45 GearCond,coda: 1
3DEPTH: 100 102 validity code: 2
Towing diz: 90° Wire out: 200 @ Speed: 40 kn=lQ
Sorzed: 24 Xg Total cazch: 170.468 CATCL/HCUR : 1462.37
SPECIES CATCH/HCUR % QP TOT. C SAP
weight aumbers
Trachurus capensis, juvenile 1446.00 71877 98.84 8657
Galeus polll a.23 9 0.56
Trigla lyra 5.34 9 q.47
Zecopsis cocachlifer 1.46 9 9.10
Ztrumeus whiteheadi 6.17 9 9.01
Engraulls capensls 0.09 9 0.01
Asquorea sequorsa .00 2400
Chrysaora sp. 0.00 101
Tetal 1452.89 99.99
DR. FRIDTICE NANSEN PROJECT:NL PROJECT STATICN:1547
DATE: 4/ 6s938 SBAR TYPE: 37 No: 1 POSITICN:Lat S lau
stact stop  duratioa Long = 1204
TIME  :14:29:42 14:36:00 6 {min) Purpose code: L
oG 17784.49 T7764.81 0.30 Area code ER |
FLEPTH: 96 97 GearCond.code: L
BCEPTH: 96 37 validity code: 2
Towlng dir: 270° Wire cut: 400 m Speed: 10 karlo
Sorted: 49 Xg Total catch: 718.16 CATCH/HCUR : 7131.50
SPECIES CATCH/HOUR % OF TOT. C SAMP
walght aumbers
Trachurus capensis, juvenile 6679.50 148920 93.01 ass8
Merlucclus capensis 251.i0 2630 3.50 4653
Ztsumeus whitehead: 202.90 4530 2.83 3660
Chelldonlchthys capensis 19.20 1so0 0.42
Sardlncps ocelliatus 13.10 1s0 0.18 3651
fIlogoblus blbarbatus 5.30 150 Q.08
Charcysaora sp. 0.00 4700
Total 718l.80 100.01
OR. FRIDTIOF NANSEN PRCJECT:NL PROJECT STATICM: 2548
DATE: 4/ 6/98 GEAR TYPE: PT No: 2 POSITION:Lat 5 la4s
start stop duratica Long E 1141
TIME :17:00:46 17:26:09 L19 (min) Purpose code: 1
LOG  :7786.61 7788.21 1.42 Area code & 3
FOEPTH: 100 lco GearCond .code: 1
3DEPTH: 260 260 Validity code: 2
Towing dic: 270° Wire out: 550 = Speed: 4 kavlo
Sorted: 45 Kg Total cateh: 192.23 CATCH/HCUR : 197.7
SPECIZS CATCH/ROUR % QF TOT. C SAMP
waight apumbers
Trachurus capensis 157.50 1500 79.54 8662
Merluccius capensis 36.86 296 18.564 8653
Tarac.as s3p. 3.40 1 1.72
Asquorea asquorea 0.00 Sc4
Tocal ) 137.76 100.430
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OR. FRIDTJOF NANSEN

PROJECT:NL

PRCSECT STATIIN:2

SATE: 5/ 6/93 GZAR TYPE: PT No: 2 PCSITION:zat
stac:  Stop duracion
TIME  :04:44:0L 05:39:44 26 (min} Purpose code: 1
LoG :7882.96 7883.53] 1.s5 Area code T3
FEEPTH: 110 150 CearCond.code: L
3DEPTH: 75 605 Vaildity code: 2
Towlng dir: 90* Wire out: 700 m Speed: 40 za=3g
Sorted: 3 Kg Total cazsh: 198.138 CATCL/ HOUR isT.a0
SPECIES CATCH/ HCUR % QF TOT. C SAH?
waight Aunbers
Merluccius capensis 176.08 912 38.46 3665
Tracturus capansis 136.04 1082 29.72 3664
Xrill 51.15 35589 Li.ona
Hoplostathus cadenatl 48.937 5502 10.79
Dlaphus sp. .28 ERbES 5.39
Squalus megalops 9.23 H 2.32
Deanla quadcisplaosum 7.15 2 1.56
Yaralla blackford: = 4.04 475 g.98
Syoagrops alicroiepis 1.56 143 9.16
Total 457.a0 100.31
OR. FRIZTJOP MNANSEN PRACIECT:NL PROJECT STATIIN:2531
DATE: 3/ 6/98 GEAR TYPE: PT No: 2 PCSITICN:Zac 5 L3710
stars stop sation Loag Z LIl
TIME :07:13:01 07:29:15 17 (min) Purpose code: 1
LCG :7896.66 7897.584 0.36 Area code 11
FDEPTYH: 150 180 GearCord.code: 1
BODEPTH: 229 241 Validizy code: 2
Towing diz: 270" Wice out: 600 a Speed: 40 ca*lQ
Sorted: 483 Kg Total catzsh: 241.37 CATCL/HCUR 361.07
SPECIES CATCH/HCOR % OF TOT. C  SaMp
weight pumbers
Merluccius capensls 541.51 1960 61.12 8667
Trachurus capensis 277.94 2824 3z.28 8666
Todarodes sagittatus 15.38 TL 1.84
Deatex macrophthalmus 10.24 53 1.19
Squalus megalops 8.01 11 9.31
Diaphus 3p. 5.47 is29 0.64
Tatal 861.07 L0o.30
OR. FRIDTJOF MANSEN PROJECT:NL PACJECT STATICON:2532
DATE: 5/ 6/98 GEAR TYPE: BT No: 1 ITION:Lat 5 1313
tart stop duration Long 2z 1ilay
TIME  :09:51:18 10:05:50 1S (min) Purpose code: |
oG :7916.13 7916.80 0.66 Area code 1
PDEPTH: 141 132 GearCond.code: 1
BDEPTH: 14l 132 Valldity code: 2
Towing dir: 90 Wire out: 450 m Speed: 30 ka~id
Sorted: 70 Kg Total catch: 217.51 CATCH/HCOUR: §870.0¢
SPECIZS CATCH/HCUR % OF TCT. C SAMP
weight  dumbers
Trachurus capensis, juvenlle 711.00 11634 84.25 8663
Merlucclus capensis 82.20 738 9.45 3643
Galeus polll 28.44 63 3.27
Squalus megalops 26.20 L2 1.0
Parulibatrachus rossignoll 0.20 4 0.02
<JEICHCO 0.00 720
Toral 870.04 100.30

DR. FRIDTJOF NANSEN

i PROJECT:NL PROJECT STATICN:255)
DATZ: 5/ 6/98 GEAR TYPE: PT No: 1 POSITICN:Lat S5 lais
. start  stop duration Long = 1ll4p
TIME :14:17:52 L4:27:02 9 (min} Pucpose code: 1
LoG :7956.85 7357.37 oQ.s51 Area code il
FDEPTH: laa 100 GearCond.code: 1
BDEPTH: 147 141 Validity code: 2
Towing dir: 90* Wire out: 400 = Speed: 40 ka=*19
Sorted: 92 xg Total catch: 3J42.5) CATCH/HCUR : 2281.5)
SPECIES CATCH/HOUR % OF TOT. C SAMP
wealight oumbers
Trachurus capensis, juvenile 1149.11 45411 94.12 86719
Todarodes sagittatus 56.11 247 2.48
!tn::nu: whiteheadl 5$0.20 247 2.20 8672
Pun:i...lblt:lcl‘m: rossignolt 20.27 27 0.89
Meriuccius capensijy T7.57 100 0.14 367
Chrysaoca sp, 9.2%0 227 )

Total

2281.60

100.31



OR. FRIDTISOP NANSEN

PRCJECT:NL

PROJECT STATICN:2554
DATE: 3/ §/98 GZAR TY?2: 3T No: 2 PCSITICN:Lat S 1315
stagt scop duracien Long 2 1:24
TIME :17:08:25 17:32:09 24 (mia) Purposa code:
LoG :7977.58 7973.95 l.34 Ar=a Zode 13
FDEPTH: 100 150 GearCond.code: 1L
BDEPTH: 516 440 validizy code: 2
Towing diz: 90° Wire out: 420 m Speed: 42 knvlo
Sorzed: 46 Xg Total catch: 273.02 CATCH/HCUR : §37.55
SPeECIEs 'cammua % 07 TOT. ©  SAMP
weight  numbers
Jlapbus =p. 175.00 144220 51.76
Trachurus capeasis 291,25 2271 41.75 36731
Squaluys negalops 14.38 20 2.11
TRACHIPTERICAZ 1l.8a 19 1.70
Zimoptarus Ip- . 2.2a 3 0.10
Centrolopbus alger 1.43 b 0.2
Mac-oparaleplis 3acrogeneion L.co 5 0.1;
—_—
Total §37.57 T 99.39
o, FRIIJTICP MS2M PRCJIECT:NL PROSECT STATIZN:2833
DATE: 7/ 6s98 GEAR TYPE: BT No: PCSITICON:Lat 3 17:3
starz sop  durasien tong 2 Li29
TIME :09:32:46 08:39:59 T (m:1) Purpose code: 1
LoG :8281.13 828L.76 0.42 Area code g}
FUEPTH: 149 154 GaarCond.code; 1
3DEPTH: 1439 154 Valldity code: 2
Towiag diz: 270° Wize 2ut: 500 @ Speed: 10 kn®l0
Sorted: 125 X5 Total catch: 125.24 CATCH/HCUR : 1073.49
SPECIZS CATCL/HOUR % QF TCT. C  SAMP
welght  aumbers
Dentex macrophthalmus B75.14 T4l4 81.52
Merluccius capensls 1316.89 641 12.75 8675
Trachurus capensis 59.14 826 5.51 B6T4
Ptearothrissus belloct 2.14 17 Q.20
Synagrops microlepis 0.17 34 9.02
Total T 1073.48 T 100.00
OR. FRIDTJOF NANSEN PROJECT:NL PROJECT STATICN:2556
DATE: 7/ 6/98 GEAR TYPE: 3T No: 3 PCSITICON:Lat S 1718
szart stop duratica Long E 114l
TIME :L1:16:01 L1:21:55 6 (min) Purpose code: 1
LOG :83100.26 8300.55 0.29 Area coda H |
FDEPTH: &9 72 GearCond.code: 1
3DEPTH: [ 1] 72 validity code: 2
Towing dlz: 220* Wire ocut: 270 m Speed: 30 knTiQ
Sorted: 51 ig Tatal catch: 1999.75 CATCH/HOUR: 19997.50
SPECIES CATCH/HCUR % QF TCGT. C SaMP
waight oumbers
Trachurus capeasis, juvealile 317258.10 500830 91.15 8677
Atractoscion aequidens 1388.50 6280 .47
COCTo0L 715.10 630 1.84
Galeichthys feliceps 270.20 630 0.a8
Chelldonichthys capeasis 194.30 610 0.49
Merluccius capensis 150.30 1250 0.38 8676
Total 19997.50 100.901
OR. FRIDTIOF NANSEN PRCJIBECT:N1 PROSECT STATIIN:2557
AATEZ: 7/ &/9%4 GEAR TYPE: BT No: 1 POSITION:Lat 5 1729
szart stop duration Long = 11315
TIME :13:32:16 13:36:21 4 (min) Purpose code: 1
oG :53118.31 4318.56 0.25 Area code £ 3
PDEPTH: 120 122 GearCond.code: 1
BDEPTH: 120 121 validity code: 2
Towing dir: 270* Wire out: 500 & Speed: 10 ka=l0
Sorted: 93 Xg Total catch:  3499.66 CATCH/HOUR: 52434.90
SpeECIES CATCH/HOUR % OF TOT. C SAMP
weight pumbers
Dentex macrophthalmus 40378.65 323025 76.92
Trachirus capensis. juveails 10045.65 251120 19.14 8679
Marluccius capeasis 1175.25 5595 2.24 8678
rgyrosomus hololepidotus 727.50 1680 1.39
Umbrina canarieasls 167.8% 555 9.32
Total 52494.90 100.901
JR. TRIDTICF NANSEN PRCJECT:NL PRCIECT STATICN:1553
DATEZ: T/ &/33 CEAR TY2?Z: PT No: 2 PCSITICN:Lac I ]
stac=  3Tap dursation i Long = li20
=IME  :15:27:41 18:47:40 20 (m:zn) Pucpose code: L
136 :3131.76 3115.99 1,32 Agea code 23
FREPTYH: 210 210 GearCond ,cade: 1
3DZPTH: 461 515 validizy code: 2
Towiag diz: 263° Wire out: 3C0 B Speed: 40 ka®ld
Socied: 36 Xg Tatal catcha: 396.11 CATCH/HOUR: 1939.19
speCITS CATCH/HCUR % CF TOT. €  Samp
waighs aumbers
Trachurus capensts 1513.51 12619 50.81 863t
Marlucclus czpan_, 1469.40 aaly 49.17 3680
P —
Total 1938°.3% 99.33 42

SR. FRIDTJICF NANSEN PRCIECT:NL ?rCs oy

dATE: 7/ 6793 GEAR TYPZ: PT No: 2 m:?%?ff-.i""g“'zfii

3tac:z  stop  duracion tong 2z tgya

TIME :20:52:14 21:11:26 19 {mta) Purpose code: 1 T
LOG :92180.33 338L.51 .13 Arma cade 1R |
FoEPTH: Lo00 100 GeacCand.code: 1
3CEPTH: 1750 L1750 validizy code: 2

Towlag dir: 90° Wirs out: 450 ? Speed: 45 kavi)
Sorted: 431 xg Total catch: 754.30 CATOL/ HOUR - 1131.53
SPECISS CATCH/ HOUR MOF TCT. C san?
walght aumbers
Trachurus capensis 2:82.58 12947 100.00 3632

Total

OR. FRIDTICF NANSEN

—_——
2133.58

_———
Z04q.20

PRCJTCT:NL PRCIITCTT STATIING2SEC
DATE: 3/ §/93 CEAR TYPE: PT No: 2 ITICH:Zat 3 L7as
stars stop duration Zgag I 1il§
TIME  :03:51:44 04:11:57 20 (min) Purpese code: 1
LOG 18442.17 B8443.55 1.136 Araa code : 3
FOEPTH: 100 100 GearCood.code; 1
BDEPTH: 516 869 Valtdlizy zode: 2
Tawing dir: 90* Wire cut: 400 m Speed: 40 knwig
Sorted: 112 Xg Total catch: 298.aL CATH/HOUR : 135.23
sPECITS CATCH/HOUR % OF TOT. C  SAMP?
waignt numbers
Merlucclus capensls 579.13 1465 54.71 634
rachurus capensts 92.55 a4l 10.34 3531
OCTOPCDIDAE as.8 78 9.54
Diaphus sp. 51.06 12785 5.7
Schedophtlus buttont 38.28 10 4.28
Trachiptarus jackscoensis 37.08 S4 4.4
Ceatrolophus niger 11.55 15 1.2
Squalus megalops 000
Total 895.22 100.00
OR. FTRIDTICP MANSEN PROJECT:NL PROJECT STATICN:254
DATE: a/ 6/98 GZAR TYPZ2: PT No: 2 POSITICN:La:z 3 17z
start stop duration Long = 11T
TIME :06:07:13 36:14:16 7 (mia), Ipase code: 1
LOG :3457.80 8458.22 0.41 Arsa code E |
FDEPTH: 1540 150 GearCond.code: 1
3DEPTH: 177 175 Val:idity code: 2
Towiag dizr: 90* Wise out: 600 m Speed: 45 ka=io
Sorted: 60 Kg Total catch: 995.92 CATCIL/YOUR: 8515.4a%
SPECIES CATCH/ HOUR % OF TOT. C Sar
welght gumbers
Trachurus capensis. juvenile 8528.14 162111 99.30 133
Todarodes sagittatus .31 26 0.19
Total 8516.45 100.20
DR. FRIDTJOF MANSEN PROJECT: N1 PROJICT STATICN; 253-
DATZ: a3/ 6/93 GZAR TYPE: PT No: 2 PCSITICN:Lat 3 sz
start stop duration Loag = 1l
TIME :08:42:08 08:52:51 1! (min) Pucrpose code: 1 o
LoG t8477.95 B478.51 0.65S Area code 13
FDEPTH: 80 a0 GearcCond.code: 1
BDEPTH: 111 L1 validity code: 2
Towing dir: 1457 Wire cut: 400 m Speed: 45 knvl0
Sorted: 44 Kg Total catch: 1470.135 CATCH/HCUR: 8020.0%
SPECIZS CATCH/HOUR % OF TOT. € Sae
walght mumbers
Trachurus capensis, juvenilae 7958.84 158098 99.24 4635
Merluccius capensis 36.44 207 0.45 8637
Chelidonichthys capensis 10.42 33 6.13 ‘
Squalus megalops 5.45 11 0.07
Galaichthys feliceps 5.07 11 0.36
Dentex macrophthalmus 1.96 s o.az
Todarodes saglttatus 1.91 5 o:az
Total 801909 —5337
DR. FRIDTIOF NANSEN PROJECT :N1 PROJICT STATIIN:25g2
DATE: 3/ 6/98 GEAR TYPE: PT No: 2 ITION:Lat 3 LTse
statt  stop  duration teag z ilm
TIME :10:08:0) L0:18:12 Lo (min} Purposa cods: 1
oG t8436.48 34487.10 O0.60 Area code |
TDEPTH: 150 150 GearCond.zode: 1
ITEPTH: 207 196 validity code: 2
Towing dic: 90" Wire gut: 600 = Speed: 40 ®a®ld
Scrted: Xg Total catch: 3051.12 CATCH/HCOUR: 43!27.3s
SPECIZS CATTH/HCUR % 0P TCT. 2 SAMP
walght  pumbecs
Trachurus capensly 48000.0C 543i52 99.16 353
Isutus axyriachus jo00.00 6 3.63
Chelidonlchthys capensis 7.38 12 3.2
Total B 43207.98 190.30



DR. FRIDTIOF NANSZM
DATE:LL/ &/39g

PROJECT: N1

PROJECT STATIZy: 1563

JR. FRIDTJGQF NANSEN PROSTCT:NL PROSPCT STATICN:2564
DATZ: 8/ 6/98 GEAR TYPE: 2T Ng: 2 PCSITICN:Zat 3 130
start 3%op  duration tong = 1123
TIME  :12:10:01 12:35:32 25 {M13)  Purpose code:r L
oG :8500.47 3502.02 1.53 Azea code -
FREPTH: 150 1s0 GeacCand,code: 1
BOEPTH: 110 286 Validity code: 2
Towing 41t 90° WiZ® OUL: 630 a1 Speed: 40 k1713
Sorted: 297 Xg Total catch: 312.37  CATCH/HOUR:  1943.37
SPECIES CATTH/HCUR ¥ OF TCT. € SaMP
welght aqumbers
TTachurus capensis 1236.47 15571 66.01 3639
Merluccius capessis 458.79 2678 24.38 3590
Jiapous Ip. 153.71 46773 8.40
Squalus degalops 29.38 4L 1.54
Total ) 1943,37 100.00
SR. FRISTIOF NANSEN PRCIZTT:NL PRCISCT STATICN: 1565
DATE: 8/ §/9%8 GZAR TYPE: 7T No: 2 PCSITION:Lat S l3qo
start stop  duracien Long 2 1106
TIME :15:14:02 15:15:11 21 (@mia} Purpose code: L
0G :3521.60 8524.9L 1.29 Area code 13
FDEPTH: 250 250 GearCood.coda: @
ACEPTH: validity coda: 2
Towlng dic: 270° Wize out:l000 a Speed: 40 ka=lg
Sorted: 4 Xg Total catch: 15.90 CATCH/SOUR : 131.14
SPECIES CATCH/HOUR % OF TOT. C SAMP
welsht  gumbers
Symbolophorus boops §5.77 3994 42.53
TRACIIPTEZRIDAE 4741 23 36.17
Yarrella blackfordl 11.39 474 9.07
PENAEIDAZ 10.74 §T14 8.19
Lampadena sp. 5.93 349 31.84
PARALEPIDIDAE * a.29 3 0.22
Total 131.15 T 100.02
DR. TRIDTJCOP NANSEN PROJECT:NL PROJECT STATICN:2566
DATE: 3/ 6/98 GZAR TYPZ: PT No: 2 POSITION:Lat S 1ais
start  scop  duration Long 2 LL17
T=ME  :18:41:29 19:21:20 40 (min) Purposa code: 1
oG :4550.12 8552.79 2.63 Area code : 3
FOEPTH: 100 9c GearCond.code: 1
3DEPTH: 559 974 validity code: 2
Towlag dis: 90° Wife out: 500 n Speed: 45 ka7lo
Sarted: 1 Xg Total catch: 15%.00 CATCH/HCUR : 253.50
SPECIZS CATCH/HCUR % CF TCT. C SAHP
weight oumbers
Trachurus capensis 84.30 510 13.49 8691
Yarrella blackfordi 42.00 1894 16.57
Lampadena sp. 11.50 lo00cl 12.41
PENAZIDAE 27.00 18581 10.55
PARALZPIDIDAE - 25.30 4160 10.06
Trachlpterus jacksonensis 22.20 16 8.76
Squaius megalops 3.98 15 3.94
Taractes s3p. 7.65 r 1.2
Ztnopterus sp. 20T 12 0.82
Lepidopus caudatus 8.21 2 0.01
Total 252.31 99.75
: RIDTS NANSEIN PROJECT:NL PROJECT STATION:2567
;i?!ﬂifr‘;?;! GEAR TYPE: PT No: 2 POSITION:Lat i 2000
start stop duration Long E 11138
TIME :07:00:47 07:01:21 16 (min) Purpose code: 1
LOG  :8677.85 8678.34 0.98 Area code : 3
POEPTH: 150 150 GearCond.code: J
BDEPTH: 620 619 validity code: 2
Towing dir: 270" Wire out: 600 m Speed: 45 ka~lo
Sorted: 1 Xg Total catch: 245.00 CATCH/HOUR : 318.75
SPRCIES CATCH/HOUR % OF TOT. C SAMP
walght Jumbers
MYCTOPHIDAE 910.88 614775 99.14
Macroparaleplis macrogeneloa 7.88 157S Q.86
Total T 913.76 100.00
OR. FRIDTICP NANSEN PRCJECT:NL PROJECT STATICN:2568
JATE: 3/ /98 GZAR TYPE: PT MNo: 2 PCSITION:Lat S 2002
stars stop duration Long = 113§
TIME ;10:22:40 10:19:40 L7 (mia) Purpose code: 1
LOC  :9637.76 3638.70 §.3L Acma code : 3
FTEPTH: 250 200 CearCand,.code: 1
ICEPTH: 175 174 valitdity code: 2
Towiag diz: 160° Wlre ouz: 530 m Speed: 10 <l
Sorted: xg Total caton: 24,34 CATCH/HCUR: 35.91
SPECIEZS CATCH/HCUR % OF TCT. C SaMp
walght aumbers
MYCTOPHIDAZ 56.51 40531 T7.44
3rama brama 10,48 7 .12
Trachurus capensis Sl 18 5.38 3691
Marluccilus capeasls 2.47 4 Z.3a4 3692
Mauzolicus muellec: 3.36 512 Q.65
varzalla 5lackfordy 3.49 3 a.5%
PARALEPIDIDAZ 2.12 67 0.17
motal 35.30 99.19

GZAR TYPE: P7T No: 2 POSITICN:Lat 3 2119
“ca 3tact  3top  dyrat:on teng z 134
TIME  :06:17:0s5 36:22:14 s (min) Purpose code: L
LOG  :9051.35 9052.13 g.13 Azsa code 53
FCEPTH: 109 120 CaarCond.code: 1
BCEPTH: 159 159 validizy coda:
Towing dir: 300 wire cut: 150 @ Speed: 40 ka*lg
Sorted: Xg Total catch: 3.22 CATCH/ECUR : 2.54
SPECIES CATCH/HOUR % CP TCT. ¢ saxp
waight aumbers
sl‘_.ul‘.duuic:\:hy: Capensis 2.28 13 36.16
Tracturus capensts, juvenils 3.36 12 17.54
Aequorea aequores 0.30 18000
Chrysaora 3p. 3.30 5400
Total .64 l100.20
SR. FRIDTICF MANSEN PREIECT:NL PROSECT S=A=ToN: s
R RCIECT:NL 5 T STATICN:2570
DATR:LL/ :é::- sEn g TYPR: 3T No: PCSITICN:at 3 211
& 7 uration Laag 2 1342
TIME :07:51:11 08:23:02 12 (min) Puzpose code: |
LOG  :90%6.29 9056.87 go.s57 Araa =ode s 1
FREPTH: 154 iss GearCond.code: L
3DEPTH: 158 i5a validity code: 2
Towing diz: 31S* wize out: SO0 m Speed: 30 ko*lg
Sorted: 24 Xg Total zatch: 1l.02 CATCH/HCUR - 11i5.10
Seecres CATCH/HOUR % OF TOT. C  Sam?
Merluccius 1 veiqnt a 2
capenily 1199.25 10680 s
Sufflogobius bibarbasuy W Ty Y T
Trachurus capensts, juven!le 9.90 45 0.08
Asquorea aequarea a.00 150
Chrysacra sp. . 0.90 225
Total 1115.10 100.00
DR. PRIDTSOP NANSEIN PROJECT:NL PRCIICT STATION:2371
DATE:11/ 6/98 GEAR TYPZ: PT No: 1 PCSITICN:Lat 3 2320
star:t 3ftaop duration Long 2 Li08
TIME r11:25:13 11:33:02 8 (min) Purpose code: 1
LoG :9086.66 3JUAT.1S 0.49 Aresa code H |
TDEPTH: 40 50 GearCoad.code: 1
3CEPTH: 127 129 validicty code: 2
Towlag dir: 270° Wire cut: 230 m Speed: 10 ka"l0
Sorted: 41 Kg Total catch: 207Q.00 CATCH/HCUR: 15525.00
SPECIEZS CATCH/HOUR % QF TOT. C SAMP?
welght oumnbers
Etrumeus whitsheadi 12225.00 508973 78.74 3536
Sardincps ocellatus 3300.00 44625 21.26 8695
Aequorea aequoraea 9.00 4545
Chrysaora sp. g.ac 38
Total : 15515.60 106,30
DR. FRIDTJIOF NANSEIN PROJECT:NL ?BC-JE‘::’S‘.'A::EX:%SI:
DATEZ:11/ 6/98 GEAR TYFE: PT No: 1 PCSITISN:Lat 3 2320
szars  stop  ducgation Leng = 1413
TIME  13:Zi:44 13:27:48 6 (min) Purpose code: |
LOG  :9098.48 3C98.70 0.10 Area code : 3
FDEPTH: 50 50 GeacCand.code: L
BDEPTH: 9L 89 validity code: 2
Towiag diz: 31° Wire out: 200 m Speed: 40 ka*l0
Sarted: 1XKg Total catch: 104.22 CATCH/BCUR: 3042.20
SPECIES CATCH/HOUR % GF TOT. C SAMP
weight oumbery
Sufflogobius blbarbatus 2898.70 1932460 95.28
Chelidonichthys capensis 142.00 870 4.867
Marluccius capansls, juveniles 0.%0 20 0.97 8698
Trachurus capensls, juvenlle Q.50 10 0.22 3637
Aequorea sequorea 9.00  ldccoQ
JRLCHOO 0.00 130ca
Total 3042.20 100.00

DR. FRIDTJICP NANSEN PROJECT:NL

PROJECT STATICON:257:
DATE:11/ 6/98 CEAR TYPEZ: PT N¥o: 2 PCSITION:Zat § 1?6
starz  stop Tation Locg 2 1)3.
TIME :20:04:42 20:14:14 10 (mia) Pucpose code: 1 i
LOG  :9161.32 3152.40 0.sa Arsa code 3
FDEPTH: 125 130 CearCand . cod 4
IDEPTH: Lr2 172 validity coda: 1
Towing dir: 270" Wire 2ut: 450 m  Speed: 1S karig
Sorzed: 4 Kg Total catca: 143.21 CATCH/HOUR: 3d48.-y
SPECIZS CATCH/HCUR s cop ottt 8 S
weight aumbers
HMecluccius capensis 311.00 9069 91.50Q i~z
Trachurus capensis 10.60 11a .44 3634
Chel:idonichthys capensis 13.26 54 .17
Lophius vomerlnus §.24 18 9.73
Lapldopus caudatus, 1.6a 16 0..3
Aesquorea aequorea 9.30 24000
Chrysacra sp. 0.008 10a0
Total 33a.79 wJ0.36¢



SR. FTRIDTICP NANSEN PROIZCT:

Nl

PRCSZCT STATICN:

2574

o1 5TAR TV TroNirat . CR. FRIDTIOF NANSIN PROJECT:NL PROJZCT STATICN:157%
arm g:::— stop du:;::-on R Sdas 1 ?CS“-HN:::;Q i fffé DATE: L1/ 6/98 GeAR TYPE: BT No: ] PCSITION:Lat ’ S 1482
5 = . % L = - ] 2
:.':M:z :00:47:53 33:53;55 0'-:‘ {®™2)  Purpose code: | TIME _,_;::f?, ;}f‘z’?md‘":“‘zﬂm, purpase code: 3 g o e
e e i e g 106G :9§77.46 3STT.92 Q.45 Azea coda i 3
E g3 2 . T . £ TDEPTH: 201 208 GesarCond.code: 1
scz?rs{.‘c“;:zﬂ” ;Sf O as:and::y code: 2 :gzm: 201 208 valldity code: 3
T g iz : m Speed: 40 xa-10 Towing dir: 270° Wize out: 700 m Speed: 30 xnwig
cted: 31 K Total catch: .
Rogted g 1g0r. IEASCUECGRY 403096 Socsed: 69 %g Total caten:  $29.62  CATCU/MOUR:  3s10.4¢
SPECIZS ks :
el “Lg';'cm‘acuav! % OP TCT. C  SaMP sprC-=s CATCH/HCUR N OF TOT. C©  3AF
- aumtac welght oumbecs
::m‘:iz;ﬁsc:g;i::fs ];;:g; L0437 92.25 B’g' Trackurus capecsis 209? 11 8831 59.10 3733
Herluccl 3 ¢ 442 . a7 : 3 : : S
Dlacmus sp. 34.35 10604 g gé !ai:_'?ccl.us capenst . 1366.07 afao 18.49 375-
::ltgalec::.s glesne 29.13 11 0.72 SChuh.;ogobLus bibarhatus 7:,33 ;g; 2.01
sapidapusl saudagud, £9.-20 z8 g.25 Neguaras deuoes 0.00 26487
Total 4070, — —3530.30 TN
10.36 39.39 Total 3530.30 100.00

OR. PFRIDTIOP NANSEN
GZAR TY?E:

PROJICT:NL
T Nao:

PRCJECT STATIIN:2575

2 POSLTICN:Lac S 2400 OR. FRIDTJOF NANSEN PROJECTINL 5 Pt
szarc 3top durat:ion Leng T 1127 DATE: 14/ 6/98 GZAR TYPE: 37 No: 3 9::2%%20?3?"?333
TIME :07:20:53 37:10:410 1? (mta) pPurpose code: 1 star*- stop duratica Loo z i
LoG  :9256.57 9257.2L Q.51 Azea code  : 1 TIME :07:52:51 07:53:44 6 (mta) Purpose code: 1 1% :
POEPTH: 200 21o GeacrCond.code: 1 LOG  :9704.79 3705.39 Q.28 Acsa =ode .1
BOEPTH: 285 234 Yalidity code: 2 7DEPTH: 251 254 GearCaad.coda: L
Tewing dil=: 90°* Wire sut: 350 = Speed: 15 ka=l0 SDEPTH: 251 254 validizy codam: 2
; Towing dlz: 160" Wice out: 300 m Speed: zn*l
Sarted: g Total catoh:  132.50  CATCH/HOUR:  1095.00 N * £ 10 kama
5 Sorted: 130 Kg Total catch: 201.58 CATCH/ HOUR: 2015.30
SPECIES CATCH/HCUR % OF TOT. C  SAMP
waight oumbers SFECTES -
3rama brama 9%4.80 316 a7.56 "ng';ﬂm“ % COP TOT. C  Sad?
Centrolophus nlger 65.40 18 5.37 Trachurus capensis 916.00 2820 £5.42 8723
Haurolicus muallery £0.00 49998 5.48 Merluccius capensis 844.00 2540 L. 85 aTis
Trachurus capeasis 10.80 18 0.99 8703 Coelorinchus fasclatus 133.00 770 6.59 -
Aequorsa aequorea 0.00 36000 Lophius vomerinus 78.30 0 ::u
- Sufflogoblius blbarbatus 21.40 120 1.06
Total 1095.00 100.00 Todarodes sagittatus 12.20 20 0.50
Helicolenus dactylopterus 6.60 - 320 0.13
Lepidopus caudatus 5.20 20 0.28
Trachurus capensis, juvenile 0.40 loa 0.02 arTiz
OR. TRIDTJOF NANSEN PROJECT:INL PROSECT STATICN:2576 Asgquaorea ssquorea 9.00 DL
DATZ: L2/ 6/98 GEAR TYPE: PT No: 2 POSITICN:Lat S 2160 Carysaora sp. 0.00 7200
start stop duratica Long = 1152
TIME :10:28:33 10:45:43 17 (mia) pPurpose code: 1L Total 2015.30 “Tov.oo
LCG :9282.19 9283.27 1.08 Acea code | .
TDEPTH: 130 180 GearCond.code: 1
3DEPTH: 216 218 validity code: 2
Towing dir: 270" Wire cut: 350 m Speed: 45 ka*lo
Sorzed: Kg Total catch: 3.50 CATCH/HCUR: 31.51
SPECizZs CATCH/HOUR % OF TCT. C SAMP
walght aumbers
3rama brama 27.13 2L 31.06
Maurollcus muelleri 6.15 2859 18.94
Chrysaora sp. 0.30 13504
Total g 11.51 1090.00
DR. FRIDTIOF NANSEN PROSECT:NL PROJICT STATICH:2577
DATE:12/ 6/938 GEAR TYPEZ: 37 No: 2 PCSITION:Lat S 2420
start stop duration Long 2 1403
TIME :20:01:17 20:06:11 5 (min) Purpose code: 1
LOG :9364.92 9165.19 0.26 Area code 1 1
FDEPTH: 158 158 GearCoad.code: 1
BDEPTH: 158 156 validity code: 2
Towing dir: 90° Wire out: S50 m Speed: 10 kn*l0
Socted: Kg Total catch: 3a3.88 CATCH/HOUR : 1641.92
SPECIES CATCH/BOUR % QP TOT. C SAMP
walght pumbars
Herluccius capensis 3576.00 17792 98.14 8706
Trachurus capensis 41.28 156 L.11 8705
Chelldonichthys capeansis 20.40 48 a.56
Thyrsites atun 1,50 12 0.10
Lepldopus csudatus, 2.54 24 0.Q7
Asquorsa asquarea 0.900 72000
Cirysasora sp. 0.00 1440
Total 1641.92 1090.00 ' /J
OR. FRIJTICP NANSEN PROSTCT :NL PROJECT STATICN:2573
DATE: 11}/ 6/38 GZAR TYPEZ: PT No: 2 PCSITICN:Lat S 2459
szart Stap duration Loang 2 1420
TIME  :14:34:900 14:47:00 16 (@la) Purpose code: L
LOG  13547.30 9548.40 1.:0 Azea code : 2
SDEPTH: 100 Lco GearCond.code: L
3CEPTH: 141 146 Jalidicy code: 2
Towing dir: 270° wWize Jut: 150 m Speed: 40 wnvld
Sotzad: Il Xg Total catsa: §32.4 CATCH/HCUR: 23179.18
SPeCizs CATCH/ UCUR % QF TOT. C  SAMP
walsht  qumbers
Sufflogobius hibarbatusz 1370.38 1128750 100.00
Chrysaara sp. 3.90 2L
Aequorea aequorea 3.30 1618

Tozal

—s
2170.18

100.00
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ANNEX VII LENGTH FREQUENCY DISTRIBUTIONS OF

HORSE MACKEREL, PILCHARD AND HAKE
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ANNEX VIII LENGTH- WEIGHT RELATIONSHIP

TOTAL AREA (17°15’ - 25°00’ S)
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AREA 19°00° -21°00° S

Length- total weight relation horse mackerel
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AREA 21°00° -23°00’ S

Length- total weight relation horse mackerel
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AREA 23°00° -25°00° S

Lenght-total weight relation horse mackerel
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ANNEX IX ESTIMATED WEIGHT AND CONDITION FACTOR FOR
ALL LENGTH GROUPS

TOTAL AREA (17°15’ - 25°00’ S)

Length | No. of fish Total Gutted Condition factor Condition factor
(cm) sampled weight (gL weight (g) total weight | gutted weight
5 6 0,13 1,18 0,1045 0,9406
6 19 0,22 1,95 0,0996 0,9006
7 22 0,33 2,99 0,0962 0,8730
8 20 0,48 4,37 0,0937 0,8528
g 20 0,67 6,11 0,0918 0,8375
10 22 0,90 8,25 0,0802 0,8255
11 28 1,18 10,86 0,0890 0.8159
12 27 1,52 13,96 0,0879 0,8080
13 30 - 1,91 17,61 0,0870 0,8014
14 31 2,37 21,84 0.0863 0,7958
15 30 2,89 26,70 0,0856 0,7911
16 27 3,48 32,24 0,0850 0.7870
17 24 4,15 38,49 0,0845 0,7835
18 19 4,90 45,51 0,0841 0,7803
19 20 574 53,34 0,0837 0,7776
20 23 6,66 62,01 0,0833 0,7751
21 31 7.68 71,58 0,0830 0,7730
22 30 8,80 82,10 0.0827 0,7710
23 28 10,02 93,59 0,0824 0.7692
24 28 11,35 106,12 0,0821 0,7676
25 29 12,80 119,72 0.0819 0,7662
26 32 14,36 134,43 0,0817 0.7649
27 38 16,04 150,31 0,0815 0,7837
28 38 17,84 167,40 0,0813 0.7626
29 35 19,78 185,73 0,0811 0,7616
30 26 21,85 205,37 0,0809 0,7606
31 26 24,07 226,34 0,0808 0,7598
32 13 26,42 248,69 0,0806 0,7580
33 13 28,93 272,48 0,0805 0,7582
34 11 31,58 297,74 0,0804 0,7575
35 12 34,40 324,52 0,0802 0,7569
36 12 37,38 352,86 0,0801 0,7563
37 12 40,52 382,81 0,0800 0,7557
38 11 43,84 414 41 0.0799 0,7552
39 7 47,33 447,71 0,0798 0.7547
40 7 51,00 482,75 0,0797 0.7543
41 7 54,86 519,57 0,0796 0,7539
42 1 58,91 558,23 0,0795 0,7535
43 0 83,15 598,76 0,0794 0,7531
44 2 67,59 641,22 0,0793 0,7527
45 0 72,23 685,64 0,0793 0,7524




AREA 17°15° -19°00° S

Length | No. of fish Total Gutted Condition factor | Condition factor
(em) sampled weight weight(g) |  total weight gutted weight
<] 0 1,33 1,22 1,0673 0.9764
6 3 2,20 2,02 1,0198 0,9332
¢ 2 3,38 3,10 0,9867 0,9031
8 0 4,93 4,51 0,9624 0.8811
9 0 6,88 6,30 0,9438 0,8642
10 0 9,29 8,51 0,9292 0.8508
11 0 12,21 11,18 0,173 0,8401
12 0 15,68 14,36 0,9074 0.8312
13 0 - 19,75 18,10 0,8992 0,8237
14 0 24,48 22,43 0,8921 0.8174
15 0 29,91 27,40 0,8861 0,8119 .
16 0 36,08 33,06 0,8808 0,8071
17 0 43,05 39,45 0.8762 0,8030
18 0 50,86 46,61 0,8721 0,7993
19 0 59,57 54,60 0,8684 0,7960
20 0 69,21 63,44 0,8652 0,7930
21 1 79,85 73,20 0,8622 0,7904
22 0 91,52 83,91 0,8595 0,7880
23 0 104,28 95,61 0,8571 0,7858
24 0 118,18 108,36 0,8549 0,7838
29 1 133,25 122,19 0,8528 0,7820
26 2 149,56 137,15 0,8509 0,7803
27 7 167,15 153,28 0,8492 0,7788
28 13 186,06 170,64 0.8476 0,7773
29 1 206,35 189,26 0.8461 0,7760
30 12 228,07 209,18 0,8447 0,7748
31 15 251,26 230,46 0,8434 0,7736
32 1 275,97 253,14 0,8422 0,7725
33 11 302,25 277,26 0.8410 0,7715
34 8 330,14 302,86 0,8400 0,7706
35 1 359,70 329,99 0,8390 0,7697
36 1 390,98 358,70 0,8380 0,7688
37 1 424,02 389,03 0,8371 0,7680
38 10 458,87 421,02 0.8363 0,7673
39 6 495,58 454,72 0,8355 0,7666
40 6 534,20 490,17 0,8347 0,7659
41 6 574,78 527,42 0,8340 0,7653
42 0 617,36 566,52 0.8333 0,7647
43 0 661,99 607,49 0,8326 0,7641
44 0 708,72 650,40 0.8320 0,7635
45 0 757,61 695,29 0,8314 0,7630
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AREA 19°00° -21°00’ S

Length | No. of fish Total Gutted Condition factor Condition factor
{cm) sampled weight(g) | weight (g) total weight gutted weight
5 1 1,32 1,19 1,0570 0,9520
] 7 2,17 1,96 1,0029 0,8075
7 10 3,31 3,01 0,9647 0,8764
8 10 4,79 4,37 0,9361 0,8534
9 10 6,66 6,09 0,9138 0.8357
10 12 8,96 8,22 0,8959 0.8216
11 10 11,73 10,78 0,8811 0,8100
12 11 15,01 13,83 0,8686 0,8005
13 10 .- 18,85 17,41 0,8580 0,7924
14 10 23,29 21,55 0,8488 0,7854
15 10 28,37 26,30 0,8407 0,7794
16 10 34,14 31,71 0,8336 0,7741
17 0 40,64 37,80 0,8272 0,7694
18 0 47,90 44 63 0,8214 0,7653
19 0 55,98 52,23 0.8162 0,7615
20 2 64,91 60,65 0,8114 0.7581
21 10 74,74 69,93 0,8071 0,7551
22 9 85,51 80,10 0,8031 0,7523
23 10 97,26 91,22 0,7993 0,7497
24 9 110,02 103,31 0,7959 0,7473
25 8 123,86 116,43 0,7927 0,7452
26 10 138,79 130,61 0,7897 0,7431
27 11 154,88 145,90 0,7869 0,7412
28 6 172,15 162,33 0,7842 0,7395
29 8 190,65 179,95 0,7817 0,7378
30 4 210,42 198,80 0,7793 0,7363
31 3 231,51 218,91 0,7771 0,7348
32 1 253,95 240,34 0.7750 0,7335
33 2 277,78 263,12 0,7730 0,7322
34 2 303,05 287,29 0,7710 0,7310
35 0 329,80 312,90 0,7692 0,7298
36 1 358,07 339,98 0,7675 0,7287
37 1 387,89 368,58 0,7658 0,7277
38 1 419,32 398,73 0,7642 0,7267
39 0 452,38 430,48 0,7626 0,7257
40 1 487,13 463,87 0,7611 0,7248
41 1 523,60 498,94 0,7597 0,7239
42 1 561,84 535,73 0,7583 0,7231
43 0 601,88 574,29 0,7570 0,7223
44 2 643,77 614,64 0,7557 0,7215
45 0 687,54 656,84 0,7545 0,7208




AREA 21°00° -23°00’ S

Length | No. of fish Total Gutted Condition factor Condition factor
(cm) sampled weight (g) | weight (g) total weight gutted weight

5 5 1.29 1,17 1,0352 0,9344
6 9 2,14 1,94 0,9899 0,8980

7 10 3,29 3,00 0,9584 0.8732

8 10 4,79 4,38 0,9353 0,8554
9 10 6,69 6,14 09177 0,8421
10 10 9,04 8,32 0,9038 0.8319
11 10 11,88 10,97 0,8926 0,8239
12 10 15,26 14,12 0,8834 0,8174
13 10 - 19,24 17,84 0.8757 0,8121
14 7 23,85 2217 0,8691 0,8078
15 10 29,14 27,14 0,8634 0,8042
16 10 35,17 32,81 0,8586 0,8011
17 11 41,97 39,23 0,8543 0,7986
18 8 49,60 46,44 0,8505 0,7964
19 10 58,10 54,49 0,8471 0,7945
20 10 67,53 63,43 0,8441 0,7929
21 9 77,92 73,30 0,8414 0,7915
22 10 89,33 84,15 0,8390 0,7903
23 8 101,81 96,02 0,8368 0,7892
24 8 115,39 108,98 0,8347 0,7883
25 9 130,14 123,05 0,8329 0,7875
26 7 146,09 138,29 0,8312 0,7868
27 10 163,30 154,76 0,8296 0,78862
28 6 181,81 172,48 0,8282 0,7857
29 6 201,66 191,52 0.8269 0,7853
30 222,92 211,92 0,8256 0,7849
31 1 245,62 233,73 0,8245 0,7846
32 269,81 256,99 0,8234 0,7843
33 295,54 281,76 0,8224 0,7840
34 322,87 308,08 - 0,8215 0,7839
35 351,82 336,01 0,8206 0,7837
36 382,46 365,58 08197 0,7836
37 414,83 396,84 0,8190 0,7835
38 448,98 429,85 0,8182 0,7834
39 484,96 464,66 0,8175 0,7833
40 522,81 501,30 0.8169 0,7833
41 562,58 539,84 0.8163 0,7833
42 604,32 580,31 0,8157 0,7833
43 648,08 622,77 0,8151 0,7833
44 693,90 667,26 0,8146 0,7833
45 741,83 713,84 0.8141 0.7834
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AREA 23°00-25°00° S

Length | No. of fish Total Gutted Condition factor | Condition factor
(cm) sampled weight (g) weight (g) total weight gutted weight |
5 1,34 1,24 1.0695 0.9937 |
6 2.19 2,03 1,0126 0.9417
7 3.33 3,10 0.9721 0,9048
8 482 4,49 0.9417 0,8771
9 6.69 6,24 0,9179 0,8554
10 8,99 8,38 0,8987 0.8380
11 8 11,75 10,96 0.8828 0,8236
12 6 15,02 14,02 0.8694 0.8114
13 10 = 18,85 17,60 0,8578 0,8010
14 14 23,26 21,73 0,8478 0,7919
15 10 28,32 26,46 0,8390 0,7840
16 7 34,04 31,82 0,8312 0,7769
17 13 40,49 37,86 0,8241 0,7706
18 10 47,69 44,61 0,8178 0,7649
19 10 55,70 52,11 0,8120 0,7597
20 i 64,54 60,40 0,8067 0.7550
21 10 74.26 69,52 0,8019 0,7507
27 10 84,91 79,51 0.7974 0,7467
23 10 96,52 90,40 0,7933 0,7430
24 10 109,13 102,23 0,7894 0,7395
25 11 122,78 115,05 0,7858 0,7363
26 13 137,52 128,88 0,7824 0,7333
27 10 153,38 143,77 07792 0,7305
28 13 170,40 159,76 0,7762 0,7278
29 10 188,63 176,89 0.7734 0,7253
30 10 208,10 195,18 0.7707 0.7229
31 5 228,85 214,68 0,7682 0,7206
32 1 250,93 235,43 0.7658 0,7185
33 274,37 257,47 0,7635 0,7164
34 1 299,21 280,82 0,7613 0,7145
35 1 325,49 305,54 0,7592 07126
36 353,26 331,65 0,7572 0,7109
37 382,54 359,20 0,7552 0,7091
38 413,39 388,22 0,7534 0,7075
39 1 445 84 418,75 0,7516 0,7059
40 479,92 450,83 0,7499 0.7044
41 515,69 484,49 0.7482 0.7030
42 553,17 519.77 0.7466 0.7016
43 59241 556,72 0,7451 0.7002
44 633.44 595.35 0,7436 0.6989
45 676.31 635,72 0.7422 0.6976
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ANNEX X REPRODUCTIVE STATUS

TOTAL AREA (17°15* - 25°00° S)

Length class | No. of fish| Mean total Weight range | Mean gonad Percentage of fish per maturity stage
{cm) weight (g) | Min. [ Max. | weight (g) 1 2 | 3 4 5 6 | 7
5-59 8 16 13 18 1,43 100] 0 ool ool o]
6-69 19 2.4 1.5 3.1 2.1 100 O 0 0 0 Q0 0
7-7.9 22 3.6 2.7 8,9 3,01 00| O 0 0 0 0 0
8-89 20 4,5 3,7 5.4 3,93 100 © 0 0 0 0 0
5-99 20 7.1 53 8.5 6,49 100 O 0 0 0 0 0
10-10.9 22 9.0 73 106 8,22 100 0O 0 0 0 0 0
11-11.9 28 11.8 89 134 10,83 1001 O 0 0 0 0 0
12-12.9 27 14,8 124 1638 13,73 96 4 0 0 0 0 0
13-13.9 30 18,8 16,8 21,3 17,67 83 | 17 0 0 0 0 0
14-14.9 31 . 226 196 278 21,32 74 | 26 0 0 0 0 0
15-159 30 ° 290 249 33,0 27,18 0 |100]| 0O 0 0 0 0
16 -16.9 27 33,8 26,2 403 31,23 0 {100] 0 0 0 0 0
17-17.9 24 40,6 36,3 4586 38,16 0 92 4 4 0 0 0
18-18.9 19 491 43,7 59,3 4538 0 63 | 37| 0 0 0 0
19-19.9 20 59,2 51,5 69,1 55,25 0 35140 0 0 5 20
20-20.9 23 64,9 565 775 61,14 0 17 | 61 0 17 0 4
21-219 3 76,8 289 1315 73,41 0 185 | 71 0 3 6 3
22-229 30 85,0 36,7 98,3 105,62 0 10 | 60 0 20 3 7
23-239 28 98.7 842 1093 92,94 0 4 64 | 4 14 0 14
24-249 28 1150 93,0 2838 107,64 0 0 571 11| 18 | 4 11
25-25.9 29 1229 106,9 1443 115,77 0 0 2 7 3 0 17
26 -26.9 32 138.3 1181 1575 131,70 0 0 39 | 9 0 o | 3
27-279 38 160,9 130,5 1915 160,78 0 0 63 | 3 3 3 29
28-289 38 177,0 148,9 199.8 166,69 0 0 53| 3 5 0 29
29-29.9 35 196.1 162.5 217.4 183,73 0 0 57 3 3 3 31
30-30.9 26 2122 188,0 2484 198,34 0 0 62 0 0 0 38
31-31.9 26 2406 196,7 3706 221,96 0 0 31 8 4 8 | 46
32-329 13 2519 216,8 2999 230,89 0 0 38| 8 0 8 | 46
33-339 13 295.0 2523 3214 275,32 0 0 31 8 8 8 46
34-349 11 330,7 2937 3818 301,51 0 0 451 0 9 9 | 45
35-359 12 348,1 2572 3970 312,83 0 0 17 | 8 8 8 58
36 -36.9 12 413,5 3416 456,2 359,92 0 0 67 | 17 0 0 17
37-37.9 12 417 1 318,6 4716 377,56 0 0 50 8 25 0 17
38-38.9 11 444 2 402,0 4832 405,84 0 0 55 9 9 0 27
39-39.9 7 4999 426,2 5372 458,00 0 0] 29 | 29 0 0 43
40 40.9 7 5330 440,8 5985 471,54 0 0 43 | 14 0 29 | 14
41-419 7 4816 421,2 8550 502,37 0 0 14 | 14 | 14 | 14 | 43
42 429 1 5158 5158 515,8 489 40 0 0 |100) O 0 0 0
43 439 0 0 0 0 0 0 0
44-449 2 632.6 5816 6835 587,65 0 0 50| 0 0 0 50
454589 0 0 0 0 0 0 0
Total 817




AREA 17°15'-19°00° S

Length class | No. of fish | Mean total Weight range | Mean gonad| Percentage of fish per matunty stage
(cm) weight (g) | Min_ | Max. | weight(g) | 1 | 2 3| 4| 5|86 7
5-59 _
6-69 3 2.3 2.0 2.5 1.0 100] O 0 0 0 0 0
7-7.9 2 3.6 3.4 37 1.0 100 O 0 g 0 0 0
8-89
9-99
10-10.9
11-119
12-129
13-13.9
14-149
15-159
16 - 16.9
17 -17.9
18-18.9
19-19.9
20-209
21-219 1 78.0 78,0 78,0 3,0 0 0 [100] 0 0 0 0
22-229
23-239
24 -249
25-259 1 1192 119.2 1192 3,0 0 0 |100] 0 0 0 0
26 - 26.9 2 147.3 1472 147 4 3,0 0 0 |100] O 0 0 0
27-279 7 175,0 166,9 1848 3.6 0 0 86 | 0 0 0 14
28-289 13 1817 160,3 199,8 3,6 0 31 | 46 0 0 0| 23
29-299 11 195,1 182,5 2174 3.5 0 9 73 0 0 9 9
30-30.9 12 2157 1911 2484 4.0 0 0 75 0 0 0| 25
31-31.9 15 2407 199,1 268,3 5:3 0 7 27 7 7 0 | 53
32-329 11 256,0 2296 2999 52 0 0 36 9 0 9 | 45
33-339 1l 296,8 2523 3214 51 0 0 36 9 9 0 | 45
34-349 8 333.5 2937 3818 49 0 0 50 0 0 13 | 38
35-359 11 3525 2572 3970 57 0 0 18 9 9 9 | 55
36-36.9 11 4200  388,8 456,2 3,5 0 0 73 | 18 0 0 9
37-379 11 4235 3640 4716 42 0 0 55 9 18 0 18
38-38.9 10 4449 4020 4832 4.1 0 0] 60] 10| 10 0| 20 ¢
39-39.9 6 5122 4608 5372 47 0 0 33 | 33 0 0 ] 33,
40 -40.9 6 548,3 5006 598,86 42 0 0 50 | 17 0 0 0 i
41-419 6 576,2 473,8 6550 53 0 0 17 | 17 | 17 | 17 | 33 &
42 429 ;
43 439
44 - 44 9
45-459
Total 158




AREA 19°00° -21°00° S

Length class | No of fish| Mean total Weight range | Mean gonad Percentage of fish per maturity stage
(cm) weight (g) | Min | Max. | weight(g) | 1 2 3] 4 5| 6 7
5-59 1 16 16 16 0.0 0] 0JoJloJoJol ol
6-6.9 7 2.4 22 2.8 0,0 100 0 0 0 0 0 0
7-7.9 10 3.5 2,7 3.9 0.0 100 O 0 0 0 0 0
8-89 10 44 3T 52 0,0 100 O 0 0 0 0 0
9-99 10 7,5 59 8.5 0,0 100( 0 0 0 0 0 0
10-109 12 9.3 85 106 0.0 100 O 0 0 0 0 0
11-119 10 11,6 99 133 0,1 100( O 0 0 0 Q 0
12-129 10 14,4 124 166 0.1 90 | 10 0 0 0 0 0
13-13.9 10 19,1 172 213 0.1 50 | 50 0 0 0 0 0
14-149 10 2289 196 27.8 0,0 30 | 70 0 g 0 0 0
15-159 10 27,7 254 303 0,0 0 |100] 0O 0 0 e 0
16-16.9 10 31,8 26,2 358 0,1 0 [100]| © 0 0 0 0
17-17.9
18-18.9
19-19.9
20-209 2 63,4 62,1 647 04 0 |5 |51 0 0 0 0
21-21.9 10 76,4 651 871 0,4 0 S0 | 504 0O 0 0 0
22-229 9 87,2 83,0 90,7 04 0 (2| 78| 0 0 0 0
23-239 10 98,2 842 1076 0,6 0 101 90| 0 0 0 0
24-249 9 108,4 86,3 1168 0,6 0 0 781 0 | 22 0 0
25-259 8 118,5 106,9 130,0 0,6 0 0 88 | 13 0 0 0
26-26.9 10 136,0 118,1 1519 0,8 0 0 60 | 10 0 0 | 30
27-279 11 153,5 135,8 166,7 1,3 0 0 821 0 0 0 18
28 -289 5 176.,6 1676 1879 1,3 0 0 80| 0 0 0 | 20
29-299 8 189,9 162,5 2019 1.8 0 0 63 | 13 0 0| 25
30-309 4 213,0 2056 2198 1,9 0 0 50 | 0 0 0 50
31-319 3 2408 2217 261,3 2.1 0 0 67 | 0 0 33| 0
32-329 1 2428 2428 2428 12 0 0 [100] O 0 0 0
33-339 2 2847 2781 291,3 1,5 0 0 0 0 0 50 | 50
34 -34.9 2 320,6 301,4 339,8 3,9 0 0 50| 0 0 0 50
35-359
36 -36.9 1 3416 3416 3416 4.4 0 0 0 0 0 0 | 100
37-379 1 3912 391,2 391,2 5,0 0 0 0 0 [100] O 0
38-38.9 1 4366 436,6 4366 8,1 0 0 0 0 0 0 | 100
39-39.9
40 -40.9 1 440,8  440,8 4408 6.4 0 0 0 0 0 0 | 100
41-419 1 4212 4212 42172 56 0 0 0 0 0 g | 100
42 -42.9 1 5158 5158 5158 7.0 0 0 100 0O 0 0 0
43 -43.9
44 -449 2 6326 5816 6835 8.1 0 0 50 0 0 0 | 50
45 459
Total 212
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AREA 21°00° - 23°00’ S

Length class | No. of fish | Mean total Weight range | Mean gonad Percentage of fish per maturity stage
(cm) weight (g) | Min. | Max | weight(g) | 1 | 2 | 3 | a1 5]6] 7
5-59 5 1.5 1.3 1.8 0.0 100 O 0 0 0 0 0
§-69 9 2.3 1,5 31 0,0 100 0 a 0 0 0 0
7-79 10 3.3 2.8 39 0.0 100 0O 0 0 0 0 0
8-89 10 4,6 3.8 55 0.0 100 0O 0 0 0 0 0
9-99 10 6,7 53 76 0,0 100 O 0 0 0 0 0
10-10.9 10 8,6 7.3 9.8 0,7 100 @ 0 0 0 0 0
11-11.9 10 12,0 105 13,4 0,0 100 O 0 0 0 0 0
12-12.9 10 15,0 132 16,3 0,0 100 0 0 0 0 0 0
13-13.9 10 18,3 16,8 20,3 0.0 100 O 0 0 0 0 0
14-14.9 7 . 21,8 207 2272 0,0 100 O 0 0 0 0 0
15-15.9 10 = 30,7 268 33,0 0,1 0 100 o 0 0 0 0
16 -16.9 10 36,7 33,1 40,3 0,1 0 100 o 0 0 0 0
17-17.9 11 416 382 456 0,1 0 100 0O 0 0 0 0
18-18.9 9 49,6 43,7 59,3 0.1 0 89 11 0 0 0 0
19-19.9 10 58,8 54,1 691 06 0 30 50 0 0 10 10
20-209 10 67,0 565 77,5 0,9 o 20 30 0 40 0 10
21-219 9 74,3 666 81,3 0,9 0 0 67 0 11 22 0
22-229 10 88,7 78,6 98,3 1,2 0 0 20 0 60 10 10
23-239 8 1031 95,0 109,3 1.1 0 0 25 13 25 0 38
24-249 8 112,5 96,7 1218 1.6 0 0 13 38 38 13 0
25-259 9 1294 111,7 1443 1.3 0 0 56 11 0 0 33
26 -26.9 7 144.8 131,7 157,5 1,2 0 0 57 0 0 0] 43
27-27.9 10 169.8 1406 191,5 1.6 0 0 40 10 0 10 40
28-289 6 1841 1716 1946 1.3 0 0 50 17 0 17
29-299 6 208.8 2009 2141 1.7 0 0 33 0 17 0 10)
30-309 0 0,0 0,0 0,0 0,0 00 00 00 00 00 00 00
31-31.9 1 24286 2426 2426 2.3 0 0 100 o 0 0 0
32-329
33-339
34 -34.9
35-359
36-369
37-379
38 - 38.9
39-39.9
40 -40.9
41-419
42 429
43439
44 - 44 9
45-459
Total 225
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AREA 23°00’ - 25°00° S

Length class | No of fish | Mean total Weight range | Mean gonad Percentage of fish per maturity stage
(cm) weight (g) | Min. | Max. | weight(g) | 1 | 2 3] 4| 5] 6] 7
5-59
6-69
7-79
8-89
9-99
10-10.9
11-11.9 8 11,7 106 126 0,00 100 0O 0 0 0 0 0
12-12.9 6 15,3 136 16,8 0,00 100| O 0 0 0 0 0
13-13.9 10 19,0 17,1 204 0,00 100 O 0 0 0 0 0
14 -14.9 14 - 223 19,4 264 0,39 93 7 0 Q0 0 0 0
15-159 10 ~ 285 249 31,0 0,11 0 |100] 0 0 0 0 0
16-16.9 7 32,5 295 366 0,21 0 (100 O 0 0| 0 0
17-17.9 13 39,7 36,3 425 0,30 0 85 8 8 0 0 0
18-189 10 48,6 456 523 0,47 0 40| 60| O 0 0 0
19-19.9 10 59,6 51,5 66,1 0,58 0O |40} 30} 0 0 0 | 30
20-20.9 11 63,4 59,5 674 0,56 0 9 91 0 0 0 0
21-21.9 10 78,9 68.3 847 0,43 0 0 90| 0 0 0 10
22-229 10 841 79,5 90,5 0,59 0 0 80| 0 0 0 10
23-239 10 957 86,4 1029 0,586 0 0 701 0120 0 10
24-249 10 105,2 93,0 1132 0,76 0 0 801 0 0 0 | 20
25-259 11 1211 108,5 1420 0,79 0 0 731 0 9 0 18
26-26.9 13 137.8 126,4 153,3 1,11 0 0 54 | 15 0 0 | 31
27-279 10 150,2 130,5 169,5 1,09 0 0 50| 0 10 0 | 40
28-289 13 169,2 148,9 190,0 1,15 0 0|46 0 8 0 | 46
29-299 10 1945 1814 2123 1,55 0 0 51 0 0 g | 50
30-309 10 2076 188,0 2286 1,87 0 0 50 0 0 0 | 50
31-319 5 2137 196,7 2375 1,88 0 0 0 0 0 20 | 80
32-32.9 1 2168 216,8 216.8 2,20 0 0 0 0 0 0 | 100
33-339
34-349 1 3286 3286 3286 15,50 0 0 0 0 1100 O 0
35-359 1 300,2 300,2 3002 410 0 0 0 0 0 0 | 100
36-36.9
37-379
38-38.9
39-39.9 1 4262 4262 4262 4,90 0 Q 0 0 0 0 | 100
40 409
41-419
42 -42.9
43-439
44 -449
45459
Total 215
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ANNEX XI BIOMASS IN WEIGHT AND NUMBER OF FISH

Stratum no 1 2 3a 3b 4a 4b 4c 4d 5a 5b 5c 5d Se 3 6 Total

Position on shelf = Ooff OiFf O orf Ir In In In In Oft In ot In Ot Far

Norhern boundary 24°15 237200 22005 21°10° 21°50° 21°%00° 18555 18955 19°00° 18°20° 19°00° [8°20 17215 17713 17215 [~o5

Southern boundary 25°00° 23°33 23°40° 21°05 22°45 21°30' 21%00° 21°00° 19°40° 19°00" 19°30° 19°00" 18°20" 18°20" 18=4p 15°00°

Size of area {NM?) 875 1529 1187 718 1086 1139 2041 670 364 533 7 394 909 716 1340

Mean S, value (m¥NMF) 782 257 214 398 984 301 917 903 371 371 913 913 1338 i08 323

Biomass juventles (<21cm) 0.0 0.0 1.1 L3 1285 747 2291 740 313 MO0 135 99 1940 155 03 8174

Biomass maturing (>21cm) 2362 1134 618 697 04 02 0.7 0.2 75 104 1607 1160 460 1554 1185 10971

Total biomass (1000 tonnes) 2362 1134 629 710 1289 749 2298 742 387 44 {742 1259 2402 1709 1191 19146

No. of fish per length class (mill ) 5 273 139 479 1335 1066
6 347 202 608 196 1353
7 415 241 727 235 1619
8 = 371 216 630 210 1446
9 865 303 1516 490 ) 3374
10 2187 1271 3831 1237 8532
11 1890 1099 3311 1069 23 34 36 7481
12 1314 764 2301 743 51 75 120 5368
13 898 522 1572 508 12 400 3920
14 389 342 1032 333 12 17 500 2825
13 340 198 396 193 45 63 682 2119
16 309 180 342 175 93 137 999 3 2439
17 96 36 168 54 18 173 l 1 1070 6 1744
18 23 13 39 13 109 159 12 10 352 19 949
9 3 6 I3 7 7 e 174 48 37 433 84 953
20 13 3 8 4 13 4 17 171 149 114 391 148 9 1155
21 47 33 3 2 5 2 89 212 162 264 376 30 1307
22 57 63 25 37 168 128 164 429 (12 1185
23 54 60 2 I 3 1 4 3 166 127 88 363 159 1032
24 69 78 i 1 1035 80 28 218 173 756
25 3 80 S0 172 132 89 181 747
26 8 3 33 60 190 145 3 24 138 649
27 15 34 31 35 168 129 16 92 518
28 33 79 26 29 69 33 56 3H5
29 75 102 12 13 42 32 24 i6 315
3o 109 116 15 17 7 3 32 4 304
31107 71 5 6 189
32 36 28 8 10 103
33 30 8 2 2 8 71
34 53 20 1 1 8 83
35 33 8 1 1 63
36 70 3 2 2 83
37 70 6 1 1 78
3 2 3 2 37
9 22 l l 24
0 9 ! I 11
41 3 8
42 1 1 2
43
+4 2 2 4
43
16
47
48
19

Sum 770 489 188 S50 9940 5778 17415 5625 786 1149 1510 1155 5761 1846 994 54258
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