Improving stock assessment and sustainable
management of marine fisheries through
integrated genetic data collection

Sustainable fisheries management is essential for support-
ing economic development, food security, and livelihoods in
European coastal communities while securing the protection
of biodiversity and resilience of marine ecosystems.

The GenDC project contributes to more precise, resilient, and
sustainable management of fish stocks by addressing critical
information gaps and developing advanced methods for data
collection, stock assessment, and thereby scientific advice.

Effective management depends on reliable information about
the status, structure, and distribution of fish stocks. How-
ever, conventional monitoring and assessment approaches
are not always aligned with the biological complexity within
managed stocks, particularly where distinct stock compo-
nents mix within the same fishing and management areas.

Using Atlantic cod in the North Sea, Kattegat, and Baltic Sea
as a model, GenDC has demonstrated the full pathway from
standardized and cost effective genetic sampling and analy-
sis to stock assessment and scientific advice.

The protocols, analytical approaches, and data-storage
solutions developed through the project are designed to be
transferable to other species and marine regions, including
the Mediterranean Sea.
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Key Messages

The biodiversity and climate crises require
more targeted and innovative approaches to
fisheries data collection and advice.

Understanding the composition and distribu-
tion of fish stock components is essential for
accurate stock assessments, the protection of
vulnerable stock components, and supporting
sustainable fisheries.

Genetics is a powerful tool for supporting the
assessment and management of fisheries
resources, contributing to the objectives of
the Common Fisheries Policy, biodiversity
conservation, and nature restoration goals.

Coordinated sampling programmes and
standardized protocols for data collection and
analysis are required to ensure high-quality
and comparable genetic data across regions.

To comply with FAIR (Findable, Accessible,
Interoperable and Reusable) data manage-
ment principles, genetic data used in fish-
eries stock assessments should be stored
in international databases with open and
standardized access.
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From Sampling to Data

GenDC provides a harmonized pathway from coordinated
sampling to ICES interoperable genetic data.

International Coordination
e (oordination through ICES survey and assessment networks.
e Alignment with national Data Collection Framework (DCF) programmes.

e Harmonized sampling plans developed through GenDC lead ICES workshops
and stakeholder engagement.

Sample Selection

e Priority areas identified with end-users.

¢ (ost-effective sampling by integration into existing surveys (IBTS, BITS)
and fisheries sampling.

e Representative coverage across areas, seasons and length classes.

Standardized Tissue Sampling
e Common GenDC sampling protocol.
e Fin clips collected alongside routine biological sampling.
e Standard labelling, metadata recording and preservation procedures.
e Unique ID to link samples with biological observations.

Genetic Analysis & Population Assignment

¢ DNA analysis using validated genomic markers of baseline spawning
individuals.

e Assignment of individuals to biological populations.

e Possibility of quantification of stock mixing and population distribution.

Data Standardization & Integration
e Use of agreed ICES vocabularies and data formats ensuring interoperability

with ICES data systems including RDBES and DATRAS.
ﬂ
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¢ Documentation of genetic baselines and analytical methods.

¢ Inclusion of genetic origin and assignment probability.

e (enetic data sharing following the FAIR principles.

¢ lLong-term storage and accessibility through the ICES Data Centre.

Improved Stock Assessment & Management Advice
¢ Population-informed fisheries assessments.
e Better estimates of stock mixing and population dynamics.

e Stronger scientific evidence for sustainable and climate resilient fisheries
management.

Protocol for genetic sampling

GenDC has developed a protocol for data collection
to ensure high-quality and comparable data across
regions.

The protocol is available on aqua.dtu.dk/gendc
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How Results are used in Stock Assessment and Advice

GenDC enhances the accuracy of stock assessment

models.

A key achievement of GenDC is its direct contribution to the
stock assessment of Northern Shelf Cod, which consists of
three distinct stock components.

The southern component (purple plot below) is currently at
a critically low level, creating an urgent need to understand
and quantify its distribution and its degree of mixing in
with the two northern components (red and orange plot
below).

The results of GenDC will support more targeted manage-
ment measures, helping to protect the vulnerable southern

stock while allowing sustainable fishing activities where
risks of overexploitation are lower.

GenDC has also contributed to the development and vali-
dation of assessment models that can integrate individual
level genetic data, enabling different stock components to
be accounted for in stock as~sessment and advice.

Close collaboration with ICES stock assessment groups,
data center, and advisory experts has ensured that the out-
puts of GenDC are readily adopted within existing assess-
ment and advice frameworks.
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lllustrative example of estimated

total stock biomass trajectories from

a simulation of the three sub stocks in
the Northern Self cod (red: Northwest,
orange: Viking, and purple: Southern
sub stock. A combined stock biomass is
shown in black). Ref. EMFAF-2023-PIA-
FisheriesScientificAdvice-101156887.

Example genetic assignment data
set of cod sampled across three
stock assessment and management
areas (Kattegat, Western Baltic Sea
and Eastern Baltic Sea). Colors corre-
spond to individual fish assignments
to each of the three reporting groups
in the baseline.

Page 3



Recommendations for the EU

Genetic data collection should be fully integrated with the Data Collection Framework (DCF). This will support
the objectives of the Common Fisheries Policy and contribute to future policy developments aimed at address-
ing broader ecosystem, climate change, and biodiversity challenges.

Future revisions of the Data Collection Framework (DCF) should allocate funding for genetic sampling and
analysis to support evidence-based fisheries management and biodiversity assessments.

Future EU funding mechanisms should facilitate the participation of key partners from countries such as Nor-
way and the United Kingdom, ensuring comprehensive data collection and coordinated management of shared
marine resources. Many European fish stocks are shared with neighbouring non-EU countries and effective
data collection and management require cross-border collaboration.
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