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Antarctic krill (Euphausia superba) is the central prey species
in the Southern Ocean food web, supporting the largest
and fastest-growing fishery in the region, managed by
the Commission for the Conservation of Antarctic Marine
Living Resources (CCAMLR). Climate change is threatening
krill populations and their predators, while current catch
limits do not take into account climate variability or
krill population dynamics. In 2024, CCAMLR was unable
to renew its spatial catch limits, highlighting the urgent
need for improved management of the krill fishery to
prevent any harm to the Southern Ocean ecosystem.
To address this, we propose a management framework
that integrates variability in krill recruitment and key
pathways between spawning and nursery areas—a krill
stock hypothesis—to inform decisions on catch limits and
conservation measures. Implementing this approach will
require targeted data collection, which we propose can
be achieved through a multisector collaborative network
that combines traditional and new technologies, including
the use of fishing vessels as data collection platforms.
We use case studies to demonstrate how fisheries can
contribute to data collection while promoting sustainable
management. A major challenge in this effort is securing
long-term funding for data collection, which is critical for
managing climate-sensitive populations of high commercial
interest. We therefore recommend using the industry as
a source of funding, research platform and data provider,
alongside national research funding opportunities. Given
the fundamental role of krill in the Southern Ocean
ecosystem, its decline would have cascading effects on
predators and essential ecosystem services.

Antarctic krill | CCAMLR | fisheries management

In 2024, the Antarctic krill (Euphausia superba) fishery landed
0.5 million tons (Mt) (1), making it the largest by tonnage
caughtin the Southern Ocean. Regulated by the Commission
for the Conservation of Antarctic Marine Living Resources
(CCAMLR), krill is within the ~7% of global marine stocks clas-
sified as underexploited by the Food and Agriculture
Organisation (FAO) (2). The fishery's gross annual value is
estimated between USD 250 and 900 million (3-5). This
makes it a significant industry, comparable in scale to well-
established national fisheries, such as the Norwegian cod
fishery (USD 660 million in 2021) (6), the US tuna fishery (USD
118 million in 2020) (7), and the Canadian pelagic fisheries
(USD 118 million in 2021) (8). Krill is primarily processed into
two main products: meal, to support the aquaculture
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industry (9), and Omega-3 oil for the nutraceutical (diet sup-
plement) market (4).

Krill are filter-feeding crustaceans that can grow over 6 cm
in length, form massive swarms, and live for over six years.
Global estimates of krill biomass range between 300 and 500
Mt wet weight—arguably the largest of any wild species (10).
Due to thisimmense abundance, krill serve as the foundation
of the Southern Ocean food web, playing a crucial role in
maintaining ocean productivity, functional diversity, and car-
bon sequestration (11, 12).

Although krill are distributed throughout the Southern
Ocean, krill fisheries are concentrated in the southwest Atlantic
sector of the Southern Ocean (CCAMLR Area 48, Box 1A), which
contains a significant amount of krill biomass (~63 Mt) (13). This
region is considered a critical krill hotspot, supporting numer-
ous krill-dependent predators, including penguins, seals, and
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Box 1

Overview of the krill fishery. (A) Catch distribution and (B) catch dynamics.

Principles of CCAMLR?’s krill fishery management

Article Il of the CCAMLR Convention
conservation framework for the use of
the Southern Ocean.

sets out the basic
living resources in

2) Maintenance of the ecological relationships
between harvested, dependent and related
populations of Antarctic marine living resources.

According to Article 1l, conservation
use"
(summarized):

1) Prevention of decrease in the size
population to levels below those which
recruitment.
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baleen whales (14-16). Conservation of the wider Southern
Ocean ecosystem, therefore, depends on a comprehensive,
science-based understanding of krill population dynamics and
the impact of fishing on this key species.

Since 1982, CCAMLR has regulated the krill fishery to
ensure that it does not cause irreversible harm to target and
nontarget species or the wider marine ecosystem (17) (Box 1).
To meet this conservation mandate, CCAMLR’s management
strategy relies on data on krill biomass, distribution, and
predator population dynamics.

Since 1991, the operational upper annual catch limit for krill
has been set at 0.62 Mt. for the entire southwest Atlantic fish-
ery (part of CCAMLR Area 48). Although this annual catch rep-
resents only about 1% of the estimated krill biomass in this
region, concerns about the sustainability of the fishery are
growing. Since 2024, these concerns have become more pro-
nounced due to the lack of spatial restrictions on the distribu-
tion of the catch quota (Box 1 A and B). The risks contributing
to these concerns include:

® fluctuating Biomass: Krill biomass can vary dramatically
from year to year, introducing uncertainty about sus-
tainable catch levels (18).

®  Spawning Stock Vulnerability: In some years, the propor-
tion of krill available for spawning is low, potentially
affecting recruitment (19).

® (limate Change Impact: Environmental shifts, such as
melting of sea ice and rising ocean temperatures (20),
are expected to exacerbate these fluctuations, adding
to the complexity of krill populations (21-23).

® Competition with Wildlife: Intensive fishing in key forag-
ing areas of krill-dependent predators could threaten
the survival of local wildlife (24-26).

e Targeting of Spawning Stocks: The fishery may dispro-
portionately exploit localized krill spawning stocks,
undermining their resilience (19).

® Recovery of Predator Populations: As populations of
krill-dependent predators, such as baleen whales,
continue to recover, the overall demand for krill will
likely increase, leading to increasing competition (27).

These challenges, compounded by the rapid expansion of
the krill fishery and the increasing spatial concentration of
fishing activity (28, 29), are not yet fully addressed in the
current CCAMLR management framework. However, they
must be central considerations when setting catch quotas in
this krill-dependent ecosystem.

To improve management strategies, we propose incorporat-
ing a Krill Stock Hypothesis, a conceptual model that improves
understanding of krill populations and their spatial habitat use
in a changing climate. We highlight the benefits of the Krill Stock
Hypothesis as an effective tool for fishery management and
ecosystem conservation and outline how targeted data collec-
tion can support this hypothesis. We also present a roadmap
for refining krill fisheries management, emphasizing the role
and responsibility of the industry as an additional source of
funding, research platform, and data provider. Strengthening
cross-sectoral collaboration and using both traditional and new
technologies for data collection will be crucial to ensure the

PNAS 2025 Vol. 122 No.37 e2412624122

long-term sustainability of the krill fishery and the conservation
of the Southern Ocean ecosystem.

Current Krill Fishery Management Under
CCAMLR

Krill Catches Reaching New Heights. The Antarctic krill fishery
has fluctuated considerably over the past decades. In
the early 1980s, total annual krill catches throughout the
Southern Ocean peaked at over 0.5 million tons (Mt), of which
over 0.4 Mt were harvested in Area 48, with the former USSR
as the dominant fishing nation. Following the dissolution of
the USSR in 1992, catches declined and remained between
0.1 and 0.2 Mt throughout the 1990s and early 2000s. Since
then, however, landings have increased steadily, surpassing
the historic peak of the 1980s in 2024, when they reached
0.5 Mt, the highest level ever recorded from Area 48 (1, 30)
(Box 1 B).

The operational annual catch limit of 0.62 Mt for Area 48
is derived from the sum of the maximum historical catches
of krill recorded prior to 1991 (Box 1 B) and is not directly
linked to the size of the krill stock (30). This limit was initially
introduced as a temporary replacement for the much larger
“Precautionary Catch Limit,” currently 5.61 Mt, which is
based on a stock size estimate from a single krill biomass
survey conducted in Area 48 in 2000. This survey covered
~57% of the total fishing area. The 0.62 Mt limit was intended
to remain in place until CCAMLR Members could agree on
a method to geographically allocate the “Precautionary
Catch Limit” to minimize local ecosystem disturbance. In
2009, the operational catch limit of 0.62 Mt was further
subdivided into four subareas (Box 1 A), based on the bio-
mass distribution patterns observed in the 2000 survey, in
order to avoid excessive fishing pressure in any one area.
Although initially intended as a temporary measure, this
catch allocation has been extended six times. In 2024, dur-
ing complex discussions on the revision of the fishery man-
agement strategy, the measure expired due to a lack of
agreement among CCAMLR Members on its renewal (31).
Consequently, from the 2025 fishing season onward, there
are no longer any spatial restrictions on where the 0.62 Mt
catch limit can be taken within the entire fishing region
(Subareas 48.1 to 48.4), with the result that the maximum
allowable catch of 0.62 million tonnes was reached in July
2025 (99,97%) (20).

Fishing effort has increased over time, particularly in
Subarea 48.1, near the western Antarctic Peninsula. The
allowable catch limit in this Subarea until 2024 (0.155 Mt),
(Box 1 A) has been reached in 10 of the last 13 years, and the
time taken to reach this threshold has been steadily
decreased. As a consequence, fishing pressure increased in
other areas, such as the South Orkney Islands (Subarea 48.2,
Box 1 A). This increasing pressure, coupled with the loss of
subarea catch limits, is an urgent challenge, particularly for
Subarea 48.1. In the absence of spatial controls, there is an
increased risk of further concentration of fishing effort in this
ecologically sensitive area, as evidenced by the increase in
krill catches in Subarea 48.1 from 0.155 Mt to 0.355 Mtin July
2025 (20).
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Box 2

A schematic of CCAMLR’s krill fishery management approach. (A) Current approach. (B) Revised krill
fishery management approach. (C) Revised krill fishery management approach including a Krill Stock

Hypothesis.

Revising the Krill Fishery Management Approach

Rationale of the schemes: input data are used to Fisheries management tools are eventually used to
produce derived data fields. These derived data fields, calculate catch limits, which might be subject to further
are then combined to fisheries management tools. adjustments until they become operational catch limits.

A Current Krill Fishery Management Approach
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Despite over 30 y of regional krill biomass surveys con-
ducted by various CCAMLR Member States, the current catch
limit in Area 48 is still based solely on historical catch levels
and a single international CCAMLR krill biomass survey from
2000, a quarter of a century ago (13, 30) (Box 2A).

Recognizing these shortcomings, in 2019, CCAMLR com-
mitted to developing a Revised Krill Fishery Management
Approach (KFMA) that includes mechanisms to spatially
distribute catch limits at finer scales (Box 2B). This initiative
formally began in 2020, using Subarea 48.1 as a pilot region
due to its high krill abundance, substantial overlap between
fisheries and predators, and data availability (31).

The revised approach (Box 2B) aims to improve upon the
previous system (Box 2A) by implementing seasonal (sum-
mer/winter) and finer spatial-scale (~100 to 300 km) catch
limits, using regular biomass estimates at both subarea and
potentially smaller scales, and conducting spatial overlap
analyses to evaluate interactions between fisheries and krill
predators (32).

However, despite these improvements, the KFMA still lacks
consideration of critical elements of krill stock dynamics, such
as the seasonal distribution of krill life stages, connectivity
between different krill habitats, and direct surveys quantify-
ing local and regional recruitment dynamics.

To address these gaps, in 2022, the CCAMLR Scientific
Committee supported the development of a Krill Stock
Hypothesis as a framework for improving management deci-
sions (33).

The Krill Stock Hypothesis: A New Framework to Inform
Sustainable Fisheries Management. The Krill Stock Hypothesis
will provide a conceptual understanding of the biology of
krill populations and their habitat use in the fishing region,
facilitating the use of information on krill ecology in fisheries
management. This framework integrates key ecological
factors on krill, including biomass assessments, spawning and
recruitment, vertical and horizontal movements, and spatial
connectivity (immigration and emigration between regions).
It is intended to build on successful stock hypotheses for
other Antarctic fisheries, such as Antarctic toothfish (34)
and Patagonian toothfish (35). It seeks to define appropriate
spatial population units for management while taking into
account fluxes between these units (36). Most importantly,
for the first time, a Krill Stock Hypothesis will formalize the
detailed, spatially explicit data on krill populations needed
to support CCAMLR fisheries management.

However, despite the potential of the Krill Stock Hypothesis,
a clear framework for its application in decision-making is
still lacking. By establishing a coherent foundation for under-
standing krill ecology and its uncertainties, the Krill Stock
Hypothesis can

e Ensure that management measures align with the best
available ecological knowledge.

e Establish a comprehensive framework for assessing
catch limits in the face of uncertainties, including those
related to climate change.

e Support the development of adaptive management
strategies that evolve through the continuous collec-
tion of data on key ecological factors regarding krill
and their primary predators.

PNAS 2025 Vol. 122 No.37 e2412624122

To be an effective data-driven management approach, the
Krill Stock Hypothesis must be continuously reviewed as new
environmental data and research findings become available.
This requires

® Ongoing data collection programs to improve under-
standing of krill stock structure and dynamics.

e Development of monitoring methods at spatial scales
appropriate for effective management.

® Integration of emerging technologies to enhance data
resolution and predictive capabilities.

By embracing this dynamic and precautionary approach,
the Krill Stock Hypothesis will facilitate an understanding of
what is still missing or needs to be better defined, enabling
CCAMLR to ensure sustainable krill fishery management that
balances commercial interests with the long-term health of
the Southern Ocean ecosystem.

Data Sources for a Dynamic Krill Stock
Hypothesis

A robust understanding of krill population dynamics relies
on integrating multiple data sources. These include commer-
cial and research vessels, autonomous vehicles, moorings,
biologging, and the compilation of existing datasets (19).
While each platform has limitations, their combined use
improves the analysis of spatiotemporal patterns in krill bio-
mass and life stages (37). When paired with modeling studies
that link physical and biological processes, these data sources
can significantly improve predictions about krill populations,
ultimately enabling more accurate management decisions.

Among these strategies, krill fishing vessels remain
underutilized as platforms for data collection. However, stud-
ies have shown that data and samples collected from com-
mercial fishing vessels can provide critical insights into krill
biology (38-40) and the maturity stage structure of krill tar-
geted by the fishery (41). For instance, a recent pilot study
conducted over three fishing seasons (2020-2022) aboard a
new generation krill fishing vessel with a continuous pumping
fishing system demonstrated how daily, coordinated data col-
lection on krill can effectively support the Krill Stock Hypothesis.
This fishing system enables sampling and assessment of stage
distribution dynamics at very fine scales. Analyses of the life
stage composition (juvenile, approximately 30 mm; female;
male) of krill caught during the study revealed significant
regional and seasonal differences (Fig. 1). A high-resolution
assessment of the length of krill caught by the fishery over
topographic gradients showed that as the vessel moved into
deeper waters, the size of the caught krill increased signifi-
cantly, along with the proportion of female krill. Conversely,
juvenile krill were most abundant in the catch when the vessel
was fishing along the bank slopes (Fig. 2).

High-resolution krill length measurements from fishing
vessels would greatly enhance our understanding of whether
stage-specific interactions and movements are consistent
features of their spatial patterns. The spatial and temporal
distributions of maturity stages collected by fishing vessels
could provide critical baseline data for modeling studies that
test and advance knowledge within the Krill Stock Hypothesis,
particularly regarding how krill may move based on age.

https://doi.org/10.1073/pnas.2412624122 5 of 10
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The information on maturity stage distribution, combined
with advection models of the Antarctic Peninsula and krill
behavior, will allow us to examine the connections between
krill and their habitats (42).

During fishing operations, vessels consistently use echo-
sounders to detect and track krill swarms. These acoustic
data provide valuable insights into predator-prey interac-
tions (40), relative biomass distribution (13), and swarm
characteristics (40). An analysis of eight months of acoustic
data from a fishing vessel revealed significant variations in
krill vertical migration behavior, influenced by factors such
as day length and environmental conditions, including food
availability (40). In addition, a recent study demonstrated
how acoustic data from krill fishing vessels can be used to
map encounters between these vessels and air-breathing
krill predators, such as fur seals, penguins, and baleen
whales, as well as track the dynamics of these encounters
over time and in relation to changes in fleet behavior. Thus,
acoustic data from the fishery can also offer rapid low-level
insights into potential impacts on krill-dependent preda-
tors with high spatial and temporal coverage (43).

A Cruise track and sampling locations

B Length frequency distribution

Fig. 1. Seasonal krill demography. (A) Sex compo-
sition of the sampled krill populations in different
areas and seasons. (B) Sex-specific length frequency
distributions of the sampled krill populations in other
areas and seasons.

Although krill fishing vessels provide valuable data, this
information alone is insufficient for a comprehensive stock
assessment and for fully testing the Krill Stock Hypothesis.
For instance, juvenile krill (under two years old and smaller
than 30 mm) are not effectively captured due to the size of
the net-mesh used by the fishery (38). However, these data
are crucial for modeling krill population dynamics (19) and
determining sustainable harvest rates (44). To address this
gap, regular scientific surveys are necessary to capture lar-
val and early juvenile stages, which are key to understand-
ing reproductive dynamics and recruitment. Additionally,
scientific surveys can be conducted in neighboring areas
where thefisheryis not operating, such as the Bellingshausen
and Weddell Seas, which have been proposed as potential
source regions for replenishing krill stocks (36, 45). Validating
the importance of these regions is a priority for understand-
ing krill flux and the overall status of the population, under-
scoring the need for continued research expeditions in the
Southern Ocean with national government support.

Ship-based data collection can be complemented by
autonomous underwater vehicles (AUVs) such as gliders and
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moored instruments or biologging. AUVs equipped with
echosounders can assess krill biomass and distribution at
fine spatial and temporal scales, while echosounders on
moorings can estimate krill flux into and out of marine
regions. Biologging data provide information on regions of
importance for the krill-centered food web and potential
targeted krill stages. While these advancements provide val-
uable new data collection avenues, they serve as comple-
mentary tools rather than replacements for ship-based
sampling (37).

Beyond these collection strategies, data from scientific
expeditions are increasingly available through FAIR (“Findable,
Accessible, Interoperable, and Reusable”) data systems (46)
and even the krill fishery has begun to make data publicly
available, for example, through the HUBOcean data platform,
which provides access to acoustic data (47). One particularly
valuable database for the Krill Stock Hypothesis is KRILLBASE,
which compiles extensive data on krill abundance, length-
frequency composition (48), and distribution from national
archives dating back to 1926, along with relevant environ-
mental information. Efforts are currently underway to
expand this database to include krill larval stages. Databases
like KRILLBASE will support the Krill Stock Hypothesis by pro-
viding long-term regional population trends and life stage
distributions (21, 49), informing simulation models, identify-
ing regional sampling gaps, and offering a well-established,
accessible infrastructure for researchers.

The integration of these diverse data collection platforms
has the potential to enhance our understanding of krill pop-
ulation dynamics, thereby strengthening the Krill Stock
Hypothesis. It will also enhance the predictive capabilities of
models and facilitate more efficacious management deci-
sions for krill fisheries in the Southern Ocean.

A Pragmatic Roadmap for the Implementation
of a Dynamic Krill Stock Hypothesis

To ensure that the Krill Stock Hypothesis becomes an efficient
and integral part of the KFMA (Box 2C), CCAMLR Member
nations and the scientific community must agree on a struc-
tured implementation strategy. This roadmap outlines four
key elements necessary for successful data collection and
utilization with actionable steps for each element and strat-
egies to address existing challenges.

Long-Term, High-Quality Data Collection. CCAMLR plays a
central role in coordinating data collection and monitoring
to ensure the sustainable management of Antarctic marine
ecosystems. The CCAMLR Ecosystem Monitoring Program
(CEMP) (50) and the Scientific Observer Program (SISO) (51)
contribute to these efforts but have limitations in supporting
effective krill fisheries management. SISO, established
in 1992, aims to collect catch composition data from krill
fisheries (Box 3A).

Since 2020, it has been mandatory for all krill fishing ves-
sels to carry at least one scientific observer who collects bio-
logical data on krill (length, sex, and maturity stage). However,
these data are not used in the current management strategy,
which relies solely on fishery-independent data sources to
estimate key parameters like krill recruitment, the number
of young krill entering the population. The current data
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collection effortis also limited in its ability to support the Krill
Stock Hypothesis, due to its low sampling frequency (51),
where high-resolution information is required. In CEMP,
where predator data are collected through national research
programs (50), several major krill consumers such as fish,
baleen whales, and crabeater seals (52) (Box 3B) are not con-
sistently studied. However, with the krill fishery expanding
and whale populations recovering (27), it is increasingly
important to monitor the abundance and distribution of
these significant krill predators to understand ecosystem
dynamics. CCAMLR is currently reviewing CEMP and seeking
closer cooperation with the International Whaling Commission
(IWC), offering an opportunity to address these shortcomings.
In the meantime, the spatial overlap analysis developed to
evaluate interactions between fisheries and krill predators
in the revised Krill Fishery Management Approach (KFMA)
(32) (Box 2B) can integrate predator species not currently
covered by CEMP, helping to bridge some of these data
deficiencies.
Action Steps:

e Action 1: Revise SISO and CEMP to align data collection
with a dynamic Krill Stock Hypothesis.

Long-term monitoring is vital in the southwest Atlantic
sector (CCAMLR Area 48), where fishing and climate pres-
sures are most intense (22). However, traditional time series,
such as the US Antarctic Marine Living Resources (AMLR)
Program, have been cut or reduced in frequency due to fund-
ing shifts toward new technologies (37). While autonomous
tools offer support, they cannot replace the value of consist-
ent, long-term ship-based monitoring, needed to detect eco-
system shifts and their impacts on krill populations.

Action Step:

® Action 2: Prioritize regular, coordinated surveys between
national programs and the fishing industry, especially in
undersampled seasons like autumn and winter, to improve
understanding of krill stage structure distribution.

e Action 3: Combine autonomous and ship-based monitor-
ing with mooring networks in key fishing areas to gather
year-round data on krill flux, ocean currents, and seawa-
ter temperatures.

e Action 4: Establish a multivessel research initiative
focused on krill flux in upstream regions, in collaboration
with CCAMLR member nations and national and interna-
tional funding sources, as a long-term strategy.

Closer Science-Fishery Cooperation. Strong collaboration
between science and industry has been shown to improve
data quality and management outcomes (53-55). At CCAMLR,
programs like SISO would benefit from annual, standardized
training to ensure consistent, reliable data collection and
motivate observers by emphasizing their role in sustainable
fisheries.
Action Steps:

® Action 5: Create standardized sampling protocols for
consistency between fishing and research vessels.

® Action 6: Implement a standardized annual training pro-
gram for krill data collection on fishing vessels.
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Box 3

(A) Krill fishing vessels as data collection platforms and (B) krill predators included in CEMP.

A Kirill fishing vessels as data collection platforms to inform
fisheries management

Acoustic sampling Biological sampling

Calibrated echosounders can be used to Determining body size, sex and maturity stage of
estimate regional krill biomass. p caught krill helps to identify spawning grounds

Acoustic data from uncalibrated and temporospatial life stage distribution.
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the distribution and behavior of krill swarms that r representlatlve
can be used to inform the Krill Stock Hypothesis. Sample
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® Action 7: Ensure the use of scientific nets such as a rec-
tangular midwater trawl 1+8 (RMT 1+8) (56), capable of
capturing all life stages (larval, juvenile, and adult krill)
during krill biomass surveys conducted by the fishery.

AFinance Plan for Data Collection. Currently, CCAMLR research
relies heavily on national Antarctic programs, whose funding
is diminishing due to increasing competition for financial
resources (57).

Other financial mechanisms, such as Members' voluntary
contributions to CCAMLR contributions from the private sector
and from philanthropic/charitable organizations, are essential
for the provision of scientific information in support of main-
taining the marine ecosystem and the ecosystem services that
depend on krill. Without new and sustainable financial mech-
anisms, critical data collection for krill fisheries management
is at risk.

Given the industry’s benefits from marine living resources
extracted from the Convention Area, industry participation
is crucial for funding the research and monitoring required
to address the challenges CCAMLR faces. Elsewhere, partner-
ships among industry, government, and academia, such as
the Pollock Conservation Cooperative and NOAAs Research
Set-Aside programs, successfully support fisheries science
through cofunding and research monitoring, providing valu-
able information for fisheries management and allowing for
informed decision-making and sustainable resource utiliza-
tion (58).

Similar models exist in CCAMLR’s Patagonian toothfish
(Dissostichus eleginoides) fishery, where tagging studies and
coordinated surveys, including outside the main fishing
grounds, are supported by industry (35). This fishery operates
under one- or two-year catch limits, which force rapid scien-
tific progress, as both researchers and the fishing industry
are incentivized to collect new data to support future access.
The knowledge that catch limits will have to be renewed in
two years' time encourages the fishing industry to contribute
to science if they wish to continue fishing.

Funding for essential ship-based research could come from
contributions made by member nations, fishing notification fees,
and in-kind support from the fishery through regular biomass
surveys, as well as from Non-Governmental Organisations
(NGOs). The Antarctic Wildlife Research Fund (AWR) exemplifies
this direction. AWR's founding partners include the fishing com-
pany AkerBioMarine, the Antarctic Southern Ocean Coalition
(ASOC), and the World Wildlife Fund (WWF)-Norway. Initial fund-
ing has been provided by the industry through Aker BioMarine,
Blackmores, and Swisse, three companies that harvest or sell krill
products. This coalition provides funding to promote research
that contributes to improving krill fishery management.

In this overall context, it is important to acknowledge that
financial support to collect critical data for a dynamic krill
stock hypothesis will not only serve as a crucial tool for
improving krill fishery management but also for informing
the establishment of conservation measures, by identifying
sensitive regions, such as critical krill spawning grounds and
hotspots for primary krill consumers.

Action steps:

e Action 8: Organize collaborative workshops to develop
a sustainable, multisource funding model with scientific
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and political representatives of CCAMLR member states,
the fishery and NGOs.

® Action 9: Link funding to Conservation Measures that
require relevant data collection.

Coordinated Data Collection, Monitoring, and Storage. To
support effective decision-making, krill data must be
standardized, accessible, and integrated across platforms.
Adopting FAIR data principles will ensure broad availability
to scientists and policymakers.

Action steps:

® Action 10: Develop a centralized data-sharing framework
within CCAMLR.

e Action 11: Expand and update existing databases for
comprehensive stock assessment.

Concluding Thoughts

Political decision-making profoundly influences long-term
research and conservation efforts. Stable funding, evidence-
based policies, and international cooperation are essential
for sustaining robust scientific inquiry and protecting marine
ecosystems. Since its establishment in the early 1980s, the
Commission for the Conservation of Antarctic Marine Living
Resources (CCAMLR) has played a pivotal role in safeguarding
Antarctic marine life by promoting responsible resource man-
agement and fostering collaborative research.

To enhance the sustainability of krill fisheries, policymak-
ers can integrate the Krill Stock Hypothesis—a framework
that accounts for environmental variability and ecosystem
dynamics—into management strategies. By setting catch
limits based on scientific evidence and prioritizing long-term
ecological resilience over short-term economic interests, they
can ensure the stability of the Southern Ocean ecosystem
and the species that depend on it.

Data, Materials, and Software Availability. Relevant data, R-scripts and
Supplementary Tables data have been deposited in Zenodo (https://doi.
0rg/10.5281/zen0do.15261031) (59). All study data are included in the article
and/or S/ Appendix.
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