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Overview of the Programme

The Scottish Pelagic Industry-Science Data Collection Programme (SPISDCP) is a
collaboration between the Scottish Pelagic Fishermen’s Association, UHI Shetland and the
Marine Directorate of the Scottish government. Within the programme, crews onboard
Scottish pelagic fishing vessels undertake sampling of their catches in two ways: self-
sampling, whereby vessel crews measure the length and weight of a sample of fish in the
catch; and co-sampling, whereby crews collect frozen samples of fish for scientists
onshore to carry out biological sampling of length, sex, maturity and ageing. The data
collected provide valuable biological information for each of the targeted species,
highlighting patterns and changes in distribution and size of fish in the catch. This report
provides a summary of the data collected across the herring, mackerel and blue whiting
fisheries, from the start of data collection in July 2018, up to the latest collation of data in
September 2023, and is intended as an overview of the current dataset to date.
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Self-sampling

The self-sampling scheme has been developed since the summer of 2018, with the
number of vessels voluntarily participating increasing since then (Table 1). The increase
in the number of vessels participating is reflected in the increased sampling effort over
the six years, with a gradual increase in the number of hauls and fish sampled, and the
spatial and temporal distribution of the fisheries and associated sampling (see Table 1
and each section of the report for fishery specific information). Where number of vessels
participating fluctuates between years, there has been vessel renewal, crew changes, and
development of sampling processes onboard vessels as sampling becomes established.

Table 1a. Summary table, detailing sampling effort for main fisheries

Herring
Year Quota (t) | Vessels Trips | Sampled hauls | Fish sampled
2018 61,389 7 41 73 7,882
2019 42,538 5 14 30 3,640
2020 42,538 15 65 128 15,396
2021 46,918 16 63 147 17,007
2022 58,073 14 68 182 23,455
2023 55,496 18 95 243 27,579

Mackerel (autumn)
Year | Quota(t) | Vessels Trips | Sampled hauls | Fish sampled
2018 144,509 7 29 53 6,165
2019 115,607 20 39 4,191
2020 163,132 15 67 133 15,119
2021 167,660 19 88 178 19,872
2022 159,005 16 69 157 18,070

Mackerel (winter)
Year Quota (t) Vessels Trips | Sampled hauls Fish sampled
2019 115,607 7 23 42 4,862
2020 163,132 14 45 82 9,140
2021 167,660 18 67 138 15,851
2022 159,005 15 61 123 13,985
2023 158,995 16 68 160 17,439

Table continued overleaf...
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Blue whiting
Year Quota (t) | Vessels Trips | Sampled hauls | Fish sampled
2019 58,654 1 4 16 1,893
2020 59,892 5 20 69 8,002
2021 66,366 9 40 125 15,170
2022 54,072 6 23 80 10,566
2023 98,187 10 34 125 14,783
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1.0 Herring
1.1 Timing and location of herring self-sampling

Plots of the daily landed weight and the daily number of valid sampled hauls (Figure 1.1a)
reveal the timing of the fishery in each year and show how sampling is providing coverage
across the season. The earlier part of the herring season (June-July) is targeted at the
maatje herring (smaller, virgin fish due to spawn for the first time), which only a small
number of vessels in the fleet fish for. During the first two years of sampling (2018/19),
these vessels had not yet joined the programme, as such sampling does not cover the full
season (Figure 1.1a). Sampling from 2020 onwards demonstrates much fuller coverage
across the extended period of the herring fishery, starting with the maatje herring in June,
up to the end of the season in September.

The maps in Figure 1.1b show the distribution of fishing activity (landed weight by ICES
rectangle) compared with the distribution of sampling (number of sampled hauls by ICES
rectangle). Similarly to above, sampling coverage is seen to increase from 2020 onwards
as more vessels became involved with sampling. The distribution of hauls largely
overlapped between 2018-2023, with hauls distributed to the south and east of Shetland,
and between Shetland and Orkney. In all years, except 2019, the distribution of hauls
extended south toward mainland Scotland, and in years 2020-2023 further south off the
coast of England (Yorkshire coast). Hauls off the Yorkshire coast were limited in 2023,
while there were noticeably more hauls taken off the NE Aberdeenshire coast.
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Figure 1.1a. Comparison of landed weight and sampling coverage in each year. Black
diamonds=valid sampled hauls on each date; coloured diamonds=landed weight on each
date (for Scotland and Northern Ireland)
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Figure 1.1b. Comparison of the distribution of fishing activity and the distribution of
valid sampled herring hauls in each year. Open circles=valid sampled hauls per ICES
rectangle; coloured blocks=landed weight per ICES rectangle (for Scotland and Northern
[reland)
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1.2 Length and weight of herring sampled
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Figure 1.2a. Length (left panel) and weight (right panel) distribution of sampled herring
(in each year)

The length and weight distributions of herring sampled are shown in Figure 1.2a. Length
and weight of herring was shown to be largely similar between 2018/19, with a
consistent overlap in the distribution curves. In 2020/21, two distinct size groups
(‘cohorts’) of herring were present, as indicated by the two peaks in the length and weight
distributions at ~26/27cm and ~150-175g, and at ~30cm and ~250g. The two distinct
cohorts seen in sample data from 2020/21 were not present in 2022 data. Size of herring
in 2022 /23 was similar, with fish in both years smaller than in 2018/19, though exhibited
broader length and weight distribution, with greater numbers of fish <25cm and <150g.
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The average weight-at-length plot (which shows the average weight of fish at a given
length, and provides an indication of fish condition) shows fish at greater lengths
(>28cm) achieved heaviest weights in 2020 and the lowest weights in 2023, indicative
that fish in 2020 were in better condition (Figure 1.2b). Average weight-at-length was
comparable across years 2018/19/21/22.
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Figure 1.2b. Average weight-at-length of sampled herring (in each year). Average weight
calculated for each 0.5cm length class (excluding those with fewer than 10 fish measured
per length class). Vertical bars show the confidence intervals indicating there is 95%
confidence this range of values contains the true average.
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2.0 Mackerel
2.1 Timing and location of mackerel self-sampling

The distribution of trips, catches and samples by date, and the location of fishing activity
and sampled hauls are shown for each year in the plots over the page (Figures 2.1a, b, c).

Following the initial period of development in 2018/19, as vessels gradually joined the
programme, sampling coverage can be seen to increase in both the autumn and winter
mackerel fisheries, with much fuller coverage observed from 2020 onwards.

The self-sampling data show a largely consistent spatial and temporal distribution of the
two mackerel fisheries, with fishing in autumn (Oct/Nov) typically clustered to the south
and east of Shetland, while fishing in the winter (Jan/Feb) is more broadly spread to west
of Shetland, north of the Scottish mainland, and off the western isles.

Autumn

For the autumn mackerel season, timing of fishing activity across the five years, 2018-22,
generally began in the first two weeks of October, ending mid-late November, with fishing
concentrated during the middle period (Figure 2.1a).

The spatial distribution of the fishery was broadly similar across the five year period
(Figure 2.1b).In 2018, fishing during the autumn was concentrated west of Shetland, with
some additional hauls to the south. In the remaining years (2019-22) hauls were similarly
distributed to the south and east of Shetland, extending further south past Orkney toward
mainland Scotland in 2019/20/22.

Winter

Across all years 2019-23, winter fishing began in the first week of January and ended
early-mid February, though in 2021/22/23 fishing trips were concentrated in the first
three weeks of January, while in 2020 timing of the fishery was later, with more activity
at the end of January into early February (Figure 2.1a).

Across the five years 2019-2023, fishing in the winter was located to the west of Shetland,
north of the Scottish mainland, and off the western isles (Figure 2.1c). Hauls during the
winter fishery were most widely distributed in 2020, from the north of Shetland to the
northwest of Ireland.
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Figure 2.1a. Comparison of landed weight and sampling coverage in each season/year.
Black diamonds=valid sampled hauls on each date; coloured diamonds=landed weight on
each date (for Scotland and Northern Ireland). Top panel=Autumn fishery; bottom
panel=Winter fishery
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Figure 2.1b. Comparison of the distribution of fishing activity and the distribution of
valid sampled mackerel hauls in each year (during the autumn fishery). Open
circles=valid sampled hauls per ICES rectangle; coloured blocks=landed weight per ICES
rectangle (for Scotland and Northern Ireland)
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Figure 2.1c. Comparison of the distribution of fishing activity and the distribution of
valid sampled mackerel hauls in each year (during the winter fishery). Open circles=valid
sampled hauls per ICES rectangle; coloured blocks=landed weight per ICES rectangle (for
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2.2 Length and weight of mackerel sampled

Length and weight data for mackerel sampled are shown in the plots on the following
pages (Figures 2.2a, b). Between the two seasons, mackerel were consistently observed
to be heavier and in better condition in the autumn fishery compared with the following
winter fishery.

Autumn

For the autumn (Oct/Nov) fishery, the length and weight of mackerel sampled was
slightly lower in 2018, than compared with the following three years. In 2022, two
distinct size groups (‘cohorts’) of fish were present, as indicated by the two peaks in the
length and weight distributions at ~32cm and ~250-300g, and ~38cm and ~400-500g.

The average weight-at-length plot (which shows the average weight of fish at a given
length, and provides an indication of fish condition), showed variation between years:
mackerel of the same length achieved heaviest weights in 2020 and 2019, and lower
weights from 2018, 2021 to 2022. This indicates fish were in better condition in 2020/19,
and poorer condition in 2018/21/22.

Winter

In data from the winter (Jan/Feb) fishery, length and weight of fish were both observed
to be slightly greater in 2020/21/22 compared with 2019. In winter 2023, the two
cohorts of fish observed in autumn 2022 were again evident, as indicated by the two
peaks in the length and weight distributions demonstrating younger recruits at ~32cm
and ~250g, and those at ~38cm and ~450g.

The data demonstrate a slightly increased weight-at-length in 2020 and in 2021 than in
the other three years, indicative of fish in better condition in 2020/21, corresponding
with the increased weights seen in the preceding autumn fishery in 2020/19.

Scottish Pelagic Industry-Science Data Collection Programme
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Figure 2.2b. Average weight-at-length of sampled mackerel (in each season and year).
Average weight calculated for each 1cm length class (excluding those with fewer than 10
fish measured per length class). Vertical bars show the confidence intervals indicating
there is 95% confidence this range of values contains the true average.
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3.0 Blue whiting
3.1 Timing and location of blue whiting self-sampling

Plots of the daily landed weight and the daily number of valid sampled hauls (Figure 3.1a)
demonstrate the timing of the fishery and sampling coverage in each year. Across all
years, fishing generally began at the start of March, finishing in mid-late April, with a
slight shift to prolonged activity later into April in 2021-23. With more vessels
participating in sampling from 2020 onwards, sampling coverage increased from the first
year of sampling in 2019.

The distribution of fishing is shown in Figure 3.1b. Across all years, hauls were
distributed to the west/north-west of Ireland. In 2021 /23, hauls were not distributed as
far south as in 2019/20/22; while in 2021/22/23 location of hauls extended further
north off the western isles than in other years. Hauls were most widely distributed in
2022, from north to south.
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Figure 3.1a. Comparison of landed weight and sampling coverage in each year. Black
diamonds=valid sampled hauls on each date; coloured diamonds=landed weight on each
date (for Scotland and Northern Ireland).
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3.2 Length and weight of blue whiting sampled
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Figure 3.2a. Length (left panel) and weight (right panel) distribution of sampled blue
whiting (in each year)

The length and weight distributions of blue whiting sampled are shown in Figures 3.2a.
Length and weight of fish was comparable between 20/21/22. While length of fish in
2019 was similar to other years, weight of fish appeared lower in 2019 (though data
available in 2019 are limited, with only a single vessel participating in sampling).

There was evidence of two size groups (‘cohorts’) of fish in 2023, with a cohort of smaller
fish ~24cm and 80g dominating the catch, while the remaining fish were similar in size
to previous years (~30cm and ~140g).
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Average weight-at-length (which shows the average weight of fish at a given length, and
provides an indication of fish condition), appeared similar in 2019/22, with both years
demonstrating generally lower weight-at-length than in 2020/21/23. Greater weight-at-
length was observed for smaller fish (<30cm) in 2020, compared with increased weight-
at-length for larger fish (>30cm) in 2021/23.
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Figure 3.2c. Average weight-at-length of sampled blue whiting (in each year). Average
weight calculated for each 1cm length class (excluding those with fewer than 10 fish
measured per length class). Vertical bars show the confidence intervals indicating there
is 95% confidence this range of values contains the true average.
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Co-sampling

Following a trial period between 2019-2021, in January 2022 co-sampling was adopted
under Scotland’s national sampling programme to become the main mechanism for
collecting biological data on the catches of pelagic fish to be used in stock assessment.
Sampling directly from pelagic vessels at sea has enabled more trips to be sampled across
the full fleet, including landings abroad. This provides greater coverage of the fishery,
enhancing the quality of data used in stock assessment.

The co-sampling coverage in the years since utilisation for stock assessment are shown
below. The number of trips sampled in each fishery are shown in Table 2, with the spatial
and temporal distribution of fishing activity and associated sample coverage
demonstrated in the figures in the following sections.

Table 2. Summary table, detailing the total number of trips carried out by vessels
participating in the SPISDCP, and the number (and percentage) of trips co-sampled

2022 2023
Total Sampled % of trips Total Sampled % of trips
trips* trips sampled trips* trips sampled
Herring
108 35 32% 106 42 40%
Mackerel (autumn)
91 39 43% 85 33 39%
Mackerel (winter)
| 6o | 29 | s | s | 28 | 3%
Blue whiting
‘ 33 ‘ 18 ‘ 55% | 49 ‘ 17 | 35%
Horse mackerel
1 1 100% 0 0 0

*Total trips where sampled species was targeted

Scottish Pelagic Industry-Science Data Collection Programme
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4.0 Herring

4.1 Timing and location of herring co-sampling

Herring
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Figure 4.1a. Comparison of landed weight and co-sampling coverage in each year. Black
diamonds=sampled hauls on each date; coloured diamonds=landed weight on each date,
of vessels participating in SPISDCP.
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Figure 4.1b. Comparison of the distribution of fishing activity and the distribution of co-
sampled herring hauls in each year. Open circles=sampled hauls per ICES rectangle;
coloured blocks=landed weight per ICES rectangle, of vessels participating in SPISDCP.
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5.0 Mackerel

5.1 Timing and location of mackerel co-sampling

Mackerel (autumn)

20234 ¢ * ¢ <
20224 & G 0 0:000000 900000 0 00 o
07-Oct 17-Oct 27-Oct 06-Nov 16-Nov

Mackerel (winter)

20231 4 cOOP: - V0P 20009 & o+ o
20221 & e e O o -6 ‘--000 .o .

10-Jan 20-Jan 30-Jan 09-Feb 19-Feb

Sampled hauls  + 1 ’ 5 Landed weight (kt) _ Landed weight (kt) € 1 ’ 8
02 4 6 81012

Figure 5.1a. Comparison of landed weight and co-sampling coverage in each year. Black
diamonds=sampled hauls on each date; coloured diamonds=landed weight on each date,
of vessels participating in SPISDCP. Note - 2023 autumn data not yet processed.
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Figure 5.1b. Comparison of the distribution of fishing activity and the distribution of co-
sampled mackerel hauls in each year. Open circles=sampled hauls per ICES rectangle;

coloured blocks=landed weight per ICES rectangle, of vessels participating in SPISDCP.
Note - 2023 autumn data not yet processed.
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6.0 Blue whiting

6.1 Timing and location of blue whiting co-sampling
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Figure 6.1a. Comparison of landed weight and co-sampling coverage in each year. Black
diamonds=sampled hauls on each date; coloured diamonds=landed weight on each date,

of vessels participating in SPISDCP.

53
51
49
47
45
43
41
39
37
35
33

53 [

51
49
47
45
43
41
39
37
35
33

IS I AR
| I N I N N SN B S —
Blue whiting
o
@]
[\
S
(2%
C@ “
o
o]
L ()
=}
o [
oo N
Q
o
00
° 0
o
Qe
= © @ O NN = © 0 O o
OO0 0w W w w w w w

F62°

60°

I 58°

I 56°

I 54°

I 52°

I 62°

I 60°

I 58°

F56°

L 54°

I 52°

Landed weight (kt)
0

10 20 30 40

no_hauls O 10 O 20 () 30

Figure 6.1b. Comparison of the distribution of fishing activity and the distribution of co-
sampled blue whiting hauls in each year. Open circles=sampled hauls per ICES rectangle;
coloured blocks=landed weight per ICES rectangle, of vessels participating in SPISDCP.
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7.0 Use of co-sampling data in ICES stock assessments

Co-sampling involves collecting frozen samples of herring, mackerel and blue whiting
from each haul in a random selection of fishing trips. Once landed, co-samples are
delivered to the onshore laboratories at UHI Shetland and the Marine Directorate. The co-
samples are then processed to collect length, weight, sex, maturity, and the otoliths (ear
bones) are removed for age reading by the Marine Directorate. Data are entered into the
Marine Directorate database and quality checks are carried out on all data.

The sample data are used to calculate estimates of the total number of fish caught, and
their mean weight, by age and length for each stock, by ICES division and quarter. The
required data are submitted to the ICES assessment working groups following a
timetable, as shown in Table 3.

Table 3. Timetable for submission of 2023 data to ICES stock assessments

Fishery Activity Submission date

Herring Submission of 2023 age and length estimates 15t March 2024
to HAWG working group for stocks:
e her.27.3a47d
e her.27.6a7bc

Blue whiting Submission of 2023 age and length estimates 1%t August 2024
to WGWIDE working group for stock:
e whb.27.1-91214

Mackerel (autumn | Submission of 2023 age and length estimates 1°t August 2024
& winter) to WGWIDE working group for stock:
e mac.27.nea

Atlanto-Scandian Submission of 2023 age and length estimates 15t August 2024
herring to WGWIDE working group for stock:
e her.27.1-24a514a

Horse mackerel Submission of 2023 length estimates to 15t August 2024
WGWIDE working group for stock:
e hom.27.2a4a5b6a7a-ce-k8
e hom.27.3a4bc7d

Scottish Pelagic Industry-Science Data Collection Programme
Annual Report 2023 Page 23 of 24



	Self-sampling
	1.0 Herring
	1.1 Timing and location of herring self-sampling
	1.2 Length and weight of herring sampled

	2.0 Mackerel
	2.1 Timing and location of mackerel self-sampling
	2.2 Length and weight of mackerel sampled

	3.0 Blue whiting
	3.1 Timing and location of blue whiting self-sampling
	3.2 Length and weight of blue whiting sampled


	Co-sampling
	4.0 Herring
	4.1 Timing and location of herring co-sampling

	5.0 Mackerel
	5.1 Timing and location of mackerel co-sampling

	6.0 Blue whiting
	6.1 Timing and location of blue whiting co-sampling

	7.0 Use of co-sampling data in ICES stock assessments


