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Summary

A description is presented of the fisheries carried out by vessels belonging to
members of the Pelagic Freezer-trawler Association (PFA) within the SPRFMO area
during 2015 and 2016. On the vessels, the PFA self-sampling programme has been
carried out during all trips from April to September. A description of the self-
sampling programme is presented. The self-sampling programme delivers
information on spatial and temporal evolution of the fishery, species and length
compositions, CPUE and ambient fishing conditions (temperature and depth). A
comparison between self-sampling data and observer data is presented for this

fishery.
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Introduction

An extensive monitoring takes place on-board of pelagic freezer-trawlers operated
by the members of the Pelagic Freezer-trawler Association (PFA). The catches of
pelagic freezer-trawlers are sorted into batches of the same species, area and size
class. The sampling process consists of a counting, measuring and weighing of all
individual fish contained in one frozen carton of around 23 kg of fish and the
determination of additional features like stomach content, fat content and the
amount of damaged fish. Within the project “Pelagic Research Fleet”, the PFA aims
to capitalize on that monitoring by collecting information on hauls, catches and the

combinations of haul and catch.

As part of the PRF project, a comprehensive self-sampling has been carried out
during the fishery on Jack mackerel in the SPRFMO area during 2015 and 2016. This
report summarizes the results obtained from that self-sampling programme.

Programme development

The PFA self-sampling programme has seen a major development over the years
2014 to 2016. The self-sampling is carried out during fisheries in European waters,
West-African waters and in the South Pacific. Overall, the number of trips sampled
hasincreased from 4in 2014, 34in 2015 and 55 in 2016 (until early september only).
The volume of catch that was subject to self-sampling in 2016 was around 170 000

tonnes.

During the period of development of the self-sampling programme several
modifications have been implemented after discussions with the quality managers
onboard of the vessels who are carrying out the self-sampling. The overall self-

sampling approach consists of three elements:

1. Collect haul-by-haul information of the fisheries operation (date, time, position,

depth, temperature, gear characteristics, estimated catch)

2. Collect batch-per-haul information that is generated in the freezing plant
included on the vessels. Normally batch information is not separated out to
different hauls, as batches of fish may be produced from several hauls. In the
self-sampling programme, the quality managers have been asked to record the
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number of cartons in each batch that have been produced from individual hauls.

3. Collect additional length samples based on a sample of fish. The length samples
have initially been taken as a sample of the different batches that have already
been graded into different species and length groups. During 2016, the
procedure for length samples has been modified so that a random of around 20

kg will be taken from one of the hauls on a certain day.

All self-sampling data have been collected using coupled Excel spreadsheets
whereby the formatting and data-entry have been predefined. An important aspect
was that the quality managers on board of the vessel could also use the spreadsheet
to generate the type of information that they required for reporting back to the

skipper and to the companies.

The spreadsheets were collected at the end of the trips and added to a master-
spreadsheet that was then converted into a number of RData files. All analysis have

been carried out using the R package.

Results
General description of the PFA fisheries and self-sampling in the SPRFMO area

The PFA fisheries in SPRFMO area in 2015 and 2016 can be summarized as follows

year startdate enddate nvessels catch ndays
2015  15-4-2015 9-9-2015 2 28,972 224
2016  18-4-2016 20-9-2016 1 10,284 128

year nhauls nmerk nhaulmerk nsamples nlength
2015 388 76 1,501 73 7,464
2016 169 41 680 58 6,845

The number of “merk” refers to the number of batches that have been produced.
The number of “haulmerk” refers to the combination of parts of the batches

produced by certain hauls.

The species composition of the catches is shown in Figure 1.



PFA |

"PFA
Friar s Ferrren-
TEAAL SN ARRAZIATION

g

zow4
o] - -—_
i 6 i

month

Mcm MubaWst Mon
Speces g ras My poa M gs

<

catch (tonnes)

g

Figure 1 Species composition of PFA fisheries in SPRFMO area, 2015 and 2016
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Spatial distribution of the fishery

The approximate positions of hauls carried out by PFA vessels by year and month

(figure 2)
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Figure 2 Approximate PFA haul positions by year and month.

Catches of Jack mackerel by PFA vessels by year and month aggregated per 1 degree

square (figure 3).
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Figure 3 PFA CJM catch per 1 degree square, by year and month.
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Effort (fishing hours) by PFA vessels by year and month aggregated per 1 degree

square (figure 4).
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Figure 4 PFA effort (fishing hours) per 1 degree square, by year and month.
Log CPUE (ton/hour) of Jack mackerel by PFA vessels by year and month aggregated

per 1 degree square (figure 5).
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Figure 5 PFA log CPUE (log ton/fishing hours) per 1 degree square, by year and month.
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Length distribution of the CJM catches

Length distributions have been measured on all PFA vessels participating in the
SPRFMO fisheries for Jack mackerel in 2015 and 2016 (figure 6, tables 1 and 2).
Length are measured as fork length (although some samples were accidentally

measure in standardlength and afterwards converted to forklength).
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Figure 6 PFA aggregated length distributions (thousands of fish) by year and month.

Length-weight relationships were estimated using different sampling approaches
(Figure 7). In 2015 most of the length measurements were taken by batch whereas
in 2016 they were measured by haul. Because the weight is only available as a mean
weight per haul or batch, the resolution of the length-weight relationship is lower

in 2016 because it is measured against the average length per haul.
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Figure 7 PFA length-weight relationships by year (and month indicated by colour coding)
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Environmental drivers and fisheries

The skippers of the vessels are also collecting temperature (Figure 8) and depth
information (Figure 9) which is measured on the headline of the gear. This
information therefore refers to the ambient conditions during the fishing

operations.
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Figure 8 PFA ambient temperature (headline temperature) per 1 degree square, by year and month.
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Figure 9 PFA fishing depth (meters) per 1 degree square, by year and month.
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CJM CPUE

The average catch per unit of effort (tons / hour) for the PFA vessels shows in general

a lower CPUE in 2016 compared to 2015, wich the exception of the month April.

ton/hour
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Figure 10 Top: PFA mean CJM CPUE (ton/hour). Bottom: CIJM logCPUE (log ton/hour) expressed per haul
in a boxplot with the lines connecting the median values.
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Comparisons of self-sampling and observer trips

A critical question that is frequently raised with self-sampling data is whether the
data is unbiased and reliable. Although this question cannot be answered in general
based on the information available for PFA fisheries, an important issue is the link
between observer collected data and self-sampling data. Often, the idea is put
forward that observer data is more reliable than self-sampling data. However, the
drawback of observer data is that it only applies when observers are on board, which
is then often extrapolated to the seasons and trips when no observers are on board
and this could lead to a bias in the length composition.

A second important issue is the sampling approach that is carried out by the
scientific observer. During the PFA fisheries in 2015 a unique opportunity existed to
test the potential role of self-sampling data vis-a-vis the observer data. On two
vessels fishing very close to each other, both self-sampling was carried out and each
of the vessels carried a scientific observer. The CJM length distributions of the two
vessels from self-sampling and observer data in 2015 and 2016 (figure 11). The
comparison shows that the sampling procedure followed by the scientific observer
on vessel 2 in 2015 was likely biased towards larger fish in the catches. During 2016

the self-sampling and observer data were mostly consistent.
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Figure 11 comparison of scientific observer data and self-sampling length frequency data for CJM in 2015
(top, 2 vessels) and 2016 (under).
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Overall the self-sampling data appears to deliver consistent and reliable information
that can be followed from year to year and which appears to follow the yearclasses
as they pass through the fishery.

An important element of scientific observer data that cannot be replaced by self-
sampled data is the information on potential bycatch or damage to non-target

species.

Conclusions

PFA self-sampling programme has been rapidly expanding in 2015 and 2016 both in
EU waters, west African waters and SPRFMO area. The self-sampling programme
appears to be successful in contributing new types of detailed knowledge for stock
assessment purposes. In the context of the SPRFMO Jack mackerel stock
assessment, the self-sampled length distributions have been used to complement
the scientific observer data. The self-sampling also contributed information on
temperature and fishing depth. The comparison of self-sampled data with scientific
observer data for Jack mackerel shows that the self-sampled data appears reliable

and follows the cohorts as they more through the fishery.

Outlook

It is foreseen that the self-sampling programme will be again carried out in 2017.
There is potential for expanding of the programme towards collection of

information on sex ratio and gonad weight. Possibly also on acoustic information.
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Annex

Table 1 CIM length frequency data for 2015
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Table 2 CIM length frequency data for 2016 PFA
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