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Introduction

The ICES Benchmark Workshop on Northern Shelf Cod Stocks (WKNSCS) identified significant knowledge gaps regard-
ing the population structure and spawning dynamics of cod in the North Sea, particularly in the central and southern
North Sea. Current stock assessments treat North Sea cod as a single management unit, yet there is growing evidence
that multiple spawning components may exist with different population dynamics and connectivity patterns. Under-
standing this genetic structure is essential for effective management and recovery of this commercially and ecologi-
cally important species.

The EU-funded Genetic Diversity of Cod (GenDC) project, coordinated by DTU-Aqua, aims to address these knowledge
gaps through genetic analysis of cod collected from spawning aggregations across different regions. By collecting
samples from spawning cod, the project aims to identify distinct spawning components and assess their connectivity,
directly supporting the development of more spatially refined stock assessment and management advice.

Incidental catches of cod by demersal fishing vessels in the Eastern English Channel and the southern and central
North Sea during the spawning season represent a unique and otherwise inaccessible sampling opportunity for the
southern cod stock: dedicated research vessels alone cannot achieve the same spatial and temporal coverage across
the full spawning season. Building on the model of fisher-led sampling that had previously proven effective for the
mackerel spawning research conducted under scientific quota (WQ) in 2024 and 2025, we set up a similar programme
for cod in 2026, in cooperation with Wageningen Marine Research (WMR) and DTU-Aqua.

Here, we report on the sampling of cod by demersal (flyshoot) vessels during the 2026 spawning season, undertaken
to contribute genetic and biological material to the GenDC project. Participating skippers were asked to assess the
sex and maturity of cod encountered in their catches, to photograph and measure a subset of these fish, and to
freeze spawning individuals together with their gonads for further processing at WMR and genetic analysis at DTU-
Aqua.
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Methods

The aim of the cod research programme 2026 was to collect genetic and biological samples of cod during the spawn-
ing season (February-April 2026) in the eastern English Channel and the southern and central North Sea (ICES divi-
sions 7d, 4c and 4b). In the original proposal we also wanted to sample cod during the mixed feeding season (July-
September 2026) in the northern North Sea (4a, 2a, 3a), but this part of the proposal was rejected by RVO and hence
not part of the final program. The target was to assess approximately 300 cod for sex and maturity, of which around
100 were expected to be in spawning condition. All material was delivered to Wageningen Marine Research (WMR)
for processing and subsequent genetic analysis by DTU-Aqua within the GenDC project.

Participating skippers and crew were asked to retain cod caught during their regular fishing operations and assess
each fish for sex and maturity. For each spawning female, the crew was asked to photograph and measure the fish
on a standardized measuring board (supplied to each vessel). Then the instruction was to take pictures of (a) the
whole fish with the abdominal cavity opened, head at the zero point of the board; (b) a close-up of the opened
abdominal cavity showing the gonads; and (c), where gonads were clearly visible, a close-up of the gonads them-
selves. A cod would be classified as being in spawning condition when the gonads were swollen and filled most of
the abdominal cavity, with a granular orange to red-grey colour and a mixture of opaque and translucent, and some-
times hydrated or already released, eggs.

Spawning females would then processed further: the gonads would be removed and placed in a small ziplock bag,
and the whole fish together with the ziplock bag would be placed in a larger plastic bag and labelled with a freezer-
proof sticker noting vessel, haul number, date, time, position, fish number, sex and spawning status. Samples would
be frozen immediately and kept frozen at all times, separate from the rest of the catch. When samples had been
collected during a trip, the skipper would notify Martin Pastoors (MPFF), who arranged temporary storage or pickup
of the samples on return to port. MPFF coordinated the logistics from vessel to WMR, where the samples were pro-
cessed according to the protocol supplied by DTU-Aqua and shipped to Copenhagen for genetic analysis.

Sampling materials (measuring boards, standardized bags and labels) were supplied to each participating vessel, and
skippers were briefed on the protocol prior to the start of sampling. The following vessels participated in the pro-
gramme: UK150 (Polar), UK153 (Lub Senior), UK37 (Ursa Minor), OD1 (Maarten Jacob) and SCH63 (Quo Vadis).
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Results

Sampling overview

Sampling for cod was carried out during the 2026 spawning season (February-April) in the eastern English Channel.
Only very few samples were collected due to the late instruction and the low encounter rate with cod.

Month  Week N vessels Ntrips N samples
3 10 1 1 1
3 13 1 1 8
(all) (all) 2 2 9

Table 1: Cod sampling overview 2026

Characteristics of the sampled cod

Year Month Week Nfemales N males Nunsexed N spawning Mean length (cm)
2026 3 10 1 0 0 1 43.0
2026 3 13 0 0 8 0 33.5

Table 2: Characteristics of the sampled cod

The sample that was collected during week 10 was processed for genetic analysis by WMR (Ewout Blom).

Cod sampling per week

10 13

52.0

51.54

51.01 U
Y

L]
50.5
50.0
0 1 2 3 0 1 2 3

Figure 1: Number of sampled cod, by week.
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Discussion

The aim of the cod research program 2026 was to collect genetic and biological samples from cod in the Eastern
English Channel and the southern, central and northern North Sea, in support of the GenDC project’s assessment of
cod population structure and spawning components. Participating skippers were asked to assess the cod they en-
countered in their catches for sex and maturity, to photograph them and to measure a subset of these fish. If spawn-
ing individuals would be encountered during the spawning season (February-April), these would be frozen together
with their gonads for further processing at WMR and genetic analysis at DTU-Aqua.

The number of samples collected during the spawning season was much lower than the target of around 300 assessed
and 100 spawning-stage cod set out in the original quota application. Two factors contributed to this. First, the in-
struction of participating skippers took place shortly before, and in some cases even during the spawning season,
leaving limited time for the sampling protocol and photographing/labelling routine to become fully embedded in the
vessels’ normal operations. Second, and more importantly, the encounter rates of cod in the research area during
the sampling period were lower than anticipated, so that even where skippers actively looked for cod in their catches,
relatively few fish were available to sample. As a result, the number of photo- and frozen samples were so low, that
they cannot really be used to inform on spawning behaviour in the Southern North Sea.

Unfortunately, the organization of the sampling activities still took up quite a substantial amount of time leading to
relatively high cost for organizing the program and a relatively small actual contribution to the overall objectives of
the program.

For any subsequent program of collecting cod samples, we will need to have earlier conversions with skippers and
also provide earlier instruction to the skippers, ideally well before the start of the spawning season. This should be
combined with continued monitoring of encounter rates across participating vessels.
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Annex 1: overview of samples

Vessel Time Lon Lat Rect Area Year  Week Sample Sex Spawning Length (cm)
UK37 10:04 0.62 50.58 30FO0 Vild 2,026 10 1F Y 43
UK153  20:07 223 5150 32F2 IVc 2,026 13 2 U u 32
UK153  20:07 223 5150 32F2 IVc 2,026 13 3 U u 28
UK153  20:07 223 5150 32F2 IVc 2,026 13 4 U u 26
UK153  20:07 223 5150 32F2 IVc 2,026 13 5 U U 44
UK153  20:07 223 5150 32F2 IVc 2,026 13 6 U u 44
UK153  20:07 223 5150 32F2 IVc 2,026 13 7 U u 39
UK153  20:07 223 5150 32F2 IVc 2,026 13 8 U u 28
UK153  20:07 223 5150 32F2 IVc 2,026 13 9 U U 27

Voer hier de titel van het rapport in | naam auteur | 5



Annex 2: individual samples of cod with location, date and status.

Sample: 1, 09/03/2026 10:04, Haul: UK37_20260309_1004, Rect: 30 FO (VIld), Sex: F, Length: 43 cm, Spawning: Y

52.01

51.54

50.04

52.0

5154 *

50.04

Sample: 3, 26/03/2026 20:07, Haul: UK153_20260326_2007, Rect: 32 F2 (IVc), Sex: U, Length: 28 cm, Spawning: U

52.0

5154 *

50.04
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Sample: 4, 26/03/2026 20:07, Haul: UK153_20260326_2007, Rect: 32 F2 (IVc), Sex: U, Length: 26 cm, Spawning: U

52.0
5154 *
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50.04

Sample: 5, 26/03/2026 20:07, Haul: UK153_20260326_2007, Rect: 32 F2 (IVc), Sex: U, Length: 44 cm, Spawning: U

52.01

51.54 L4

50.04

Sample: 8, 26/03/2026 20:07, Haul: UK153_20260326_2007, Rect: 32 F2 (IVc), Sex: U, Length: 44 cm, Spawning: U

52.0

5154 *

50.04
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Sample: 7, 26/03/2026 20:07, Haul: UK153_20260326_2007, Rect: 32 F2 (IVc), Sex: U, Length: 39 cm, Spawning: U

52.0

5154 *

50.04

Sample: 8, 26/03/2026 20:07, Haul: UK153_20260326_2007, Rect: 32 F2 (IVc), Sex: U, Length: 28 cm, Spawning: U

52.01

51.54 L4

50.04

Sample: 9, 26/03/2026 20:07, Haul: UK153_20260326_2007, Rect: 32 F2 (IVc), Sex: U, Length: 27 cm, Spawning: U
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5154 *

50.04
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