Activity 3: Drivers of growth, reproduction and survival

Leaders: Florian Berg (Norway), Martin Huret (France), Martin Lindegren (Denmark), Motomitsu
Takahashi (Japan)

Background

Growth, reproduction and survival, the vital rates of organisms, have always exhibited strong spatial and
temporal variability within marine fish populations. This variability is even more pronounced in small
pelagic fish (SPF), which are highly dependent on environmental conditions. With climate change pushing
populations beyond their historical environment references, trends in the rates, beyond just variability,
are more and more frequently detected as available time-series are extending . These individual rates
are influenced by external factors, i.e. environmental conditions such as temperature and food, but also
by internal factors such as the genome on the individual scale, or density-dependent processes at the
population scale. Disentangling the impacts of these factors is essential for accurately predicting the
effects of climate change and assessing the ability of populations to adapt. At the population scale, these
individual vital rates eventually drive the population dynamics, through reproductive investment of the
spawning biomass, recruitment, and characteristics such as length or age structure of the populations.
Thus, enhancing our understanding of the factors driving the observed temporal and spatial variability of
these traits is crucial for stock management. This knowledge allows for the integration of environment
variability or density-dependent processes into stock assessment. The WG framework enables comparative
analyses across species, stocks, as well as regions, helping to better disentangle the effects of various
factors on growth, reproduction, survival, and on the population dynamics of SPF.

Objectives of the activity for 2024-2028 [with links to WG’s ToR]

= Describe the variability in the life history traits of SPF across regions and species, as well as their
population dynamics (ToR 1);

= Analyze the internal and external drivers of this variability, through various complementary
approaches: experimental, statistical and mechanistic modelling (ToR 2 & 5);

= Examine responses of the spawning biomass, recruitment abundance, and characteristics such as
length or age structure of the populations between the conventional (before 2000) and the recent
(after 2000) climate phases using the data sets established in the former project (ToR 2);

= Assess which processes, among bottom-up and top-down, affect the population dynamics of forage
species in the recent climate phases (ToR 2).

Description of tasks

= Dataset on traits have been compiled and will be updated for the most recent years and enriched
with potential new contributions from new members of the group based on templates proposed in
the previous (2020-2024) term. First dataset is made of experimental data on traits (size, weight,
etc.) and covariables (temperature, food, numbers of individual in experiments, etc.). Second dataset
is made of survey data on population characteristics (mean size-at-age, mean weight-at-age,
numbers-at-age, recruitment, SSB) from field surveys, and sometimes from stock assessment, as well
as covariables (temperature, zooplankton, fishing pressure, etc.).

= Experimental review: review available data on traits from experiments and their associated conditions,
and perform statistical analysis of the experimental database to understand the relationships between
traits and covariables.



= Meta-analysis of field data: statistical modelling of the variability of the traits across species and
stocks and analysis of the link with the internal (density-dependent) and external (temperature,
zooplankton) drivers.

= Mechanistic modelling: bioenergetics modelling to explore the variability in traits across species and
stocks and responses to external factors (temperature, zooplankton).

Status of ongoing projects

Preliminary results are available from the 3 approaches analyzing the two compiled datasets (experimental
and field data). A statistical meta-analysis was conducted on both datasets using different statistical
methods, and a bioenergetics model (DEB) was run for European sardine and anchovy and compared to

the field dataset. The objective is to finalize these analysis and work on papers.

Deliverables and anticipated timeline

Analysis set in the first term of the WG will be finalized towards the 2026 Symposium (SPF-2026).
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