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Summary  

Recent findings on Antarctic krill, Euphausia superba, the central prey in the Southern Ocean 
food web, have demonstrated that even after almost 100 years of research on this species, 
there remain crucial gaps in our understanding of its life history, response to climate variability, 
spatial population dynamics, and the environmental mechanisms that drive its life cycle 
throughout the Southern Ocean. Increasing commercial interest in Antarctic krill resources in 
the 1970s followed over-exploitation of other marine resources in the Southern Ocean. 
Concerns about the potential ecosystem impacts of krill fishing led to the establishment of the 
Commission for the Conservation of Antarctic Marine Living Resources (CCAMLR), an 
international organization responsible for managing Southern Ocean fisheries and 
conservation of the wider ecosystem that depends on fished species. The krill fishery grew 
rapidly in the 1980s and remains responsible for over 90% of the fishery catch in the Southern 
Ocean. Historically CCAMLR has received scientific advice on Antarctic krill only from the 
official delegations of CCAMLR member countries, representing a small subset of the overall 
community of krill researchers. CCAMLR’s Scientific Committee has emphasized the need for 
a mechanism to better incorporate the results of relevant krill research into fishery 
management decisions. Thus, the SCAR Krill Action Group (SKAG) was initiated in 2018 to 
become a prime conduit between CCAMLR and the wider krill science community in SCAR 
and beyond.  
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SKAG now provides a forum to (1) guide the direction of krill-related research; (2) promote 
international collaboration among both senior krill scientists and early career researchers 
(ECRs); (3) improve understanding of krill biology and ecology; (4) serve as a conduit between 
scientists and the krill fishing industry; and (5) through the SCAR Standing Committee on the 
Antarctic Treaty System, assist in providing critical scientific information to CCAMLR that are 
relevant to krill fishery management. Furthermore, the group provides a forum for information 
exchange on upcoming cruises and funding opportunities, including fishing vessels, as well 
as lab facilities for experimental krill work, and serves as a platform for the development of 
future international collaborative research proposals and programs. Since 2020, SKAG has 
cemented its position as a voice of Antarctic krill researchers. Through publications, reports, 
website and well-attended annual workshops, SKAG has developed into the central node for 
transferring relevant krill science to CCAMLR and other organisations, such as the newly 
established Science-Industry Forum (SIF) and Non-Governmental Organisations ( NGOs) like 
the World Wide Fund For Nature (WWF) and the Pew Charitable Trust (PEW). In addition, 
SKAG is well integrated with the existing SCAR group “Integrating Climate and Ecosystem 
Dynamics in the Southern Ocean” (ICED). SKAG’s joint workshops and papers have greatly 
enhanced the opportunities for ECRs to connect with peers and experts internationally and to 
nurture collaboration. We are currently at a crucial juncture in the management of the krill 
fishery. As the climate warms and the krill fishery continues to develop, CCAMLR is developing 
a new krill management approach that relies heavily on new survey and life history information. 
The role of SKAG in providing policy-relevant information on krill and in serving as a conduit 
for collaboration is a key legacy that we wish to continue. We, therefore, propose that SKAG 
becomes a SCAR Krill Expert Group (SKEG) in 2023 for an initial period of 6 years. An 
application is submitted to the heads of the Life Science Group. 

  

https://www.scar.org/science/iced/iced/
https://www.scar.org/science/iced/iced/
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Proposal for the Creation of a Krill Expert Group  
 
 
 

1. Introduction and Background 

The CCAMLR Scientific Committee recognised in 2017 the need for increased access to the 
most up-to-date information on krill biology and ecology to improve CCAMLR’s management 
of the Antarctic krill fishery.  

One proposed solution was to establish a working group outside of CCAMLR that could 
synthesise developments in Antarctic krill biology. This group would report its activities and 
findings to the CCAMLR working group on Ecosystem Monitoring and Management (WG-
EMM). WG-EMM would in turn indicate topics of high priority that could be addressed by 
researchers in the broader community of krill researchers. Such two-way information flow was 
recognised as a way forward for broadening and accelerating the CCAMLR community’s 
knowledge on krill and for stimulating policy-relevant academic collaboration on krill more 
widely. Such a krill working group would most logically be formed under the auspices of SCAR, 
providing it with the appropriate level of independence and legitimacy, while at the same time 
enhancing the relevance of SCAR to CCAMLR. This led to the submission of a proposal to 
SCAR to initiate a SCAR krill action group (SKAG), which was approved by SCAR in 2018. 
The SCAR Standing Committee on the Antarctic Treaty System (ATS), which has 
responsibility for the provision of SCAR advice to the ATS, including CCAMLR, contributed to 
these proposals. Since its inception, SKAG has led on coordination of the krill research 
community and the transfer of krill science to CCAMLR and beyond (e.g. Science Industry 
Forum: SIF and NGOs: e.g. WWF, PEW).  

Many key questions identified in the SCAR Horizon Scan require knowledge on krill biology 
and ecology. Fishing may exacerbate the threats associated with warming, ocean acidification 
and changes in sea-ice distribution. However, the cumulative effects of fishing and climate 
change in Southern Ocean ecosystems have received little attention. SCAR currently has 
groups that address regional warming and changes in sea-ice distribution. We suggest that a 
group is also needed to address the science needed to manage the largest Southern Ocean 
fishery. 

Recent publications on the long-term and seasonal population dynamics of krill (Atkinson et 
al. 2019, 2022, Steinberg et al. 2015, Loeb & Santora 2015, Reiss et al. 2017, Ryabov et al. 
2017), their ecological links to sea ice (Meyer et al. 2017), as well as their depth distribution, 
and threats from environmental changes (Fuentes et al. 2016) have demonstrated that even 
after almost 100 years of krill research, there are critical gaps in our knowledge of this species. 
These concern some basic aspects such as life history, responses to climate change, spatial 
dynamics, and the environmental mechanisms that drive population variability. Currently, no 
single group within either SCAR or CCAMLR has responsibility for developing a 
comprehensive understanding of variability in krill life history and spatial dynamics, and the 
likely response of the species to climate change. This information is urgently needed to 
effectively manage Antarctic krill fishery. There is also a need to synthesize emerging 
information into a digestible form targeted at developing management advice.  

In 2022 the CCAMLR Scientific Committee held a symposium to identify the scientific 
information requirements necessary to progress management and conservation of Southern 
Ocean marine resources. This symposium identified the following opportunities for SKAG (and 
any successor group) to contribute to the Scientific Committee’s krill work program:  
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• Estimating krill biomass based on acoustic surveys: Advice on design, technology 
and sources of bias for surveys, including using fishing vessels as research 
platforms. 

• Assesment of the relative ecological risk of potential spatial catch distributions: 
Contribution or refinement of spatial data of krill life stages outside of Area 48.1. 

• Characterizing the functional relationships between krill, their predators and the 
fishery in space and time. 

 

Here we propose that, due to the ongoing nature and relevance of a SCAR Krill Group to 
transfer krill research to CCAMLR, SKAG should evolve into a SCAR Krill Expert Group with 
a duration of 6 years. If this proposal is not approved by SCAR Life Science Delegates, our 
contingency proposal is that SKAG should be extended. 
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2. Aims, Goals and Objectives 

The proposed SCAR Krill Expert Group (SKEG) has five broad aims. The first is to 
be the prime forum for discussing Antarctic krill biology and ecology, where research 
directions are “guided” and collaborations and early career opportunities are 
promoted. The second is, through close collaboration with the SCAR Standing 
Committee on the Antarctic Treaty System, to be the major conduit of information and 
collaboration among CCAMLR, the fishing industry and the wider krill science 
community on providing policy-relevant information and knowledge about krill. The 
third is to strengthen connections between the krill modelling community within ICED 
and the broader krill research community to identify priority research needs for the 
development of models of krill. The fourth aim is to establish links between SKEG 
and SCAR's Antarctic Biodiversity Informatics Expert Group (EG-ABI), to promote the 
development of an overarching data repository. The former would provide links to 
already established databases such as KRILLBASE, and expand to consider how krill 
data other than abundance (e.g. physiological, genetic and behavioural data) can be 
combined in a repository, available and visible through SCAR under the FAIR 
principles (Findability, Accessibility, Interoperability and Reusability). The fith aim is 
to implement a vision paper on Krill stock hypothesis for Southwest Atlantic Sector of 
the Southern Ocean, by looking to this topic from different angles, environmental 
parameters such as sea ice, currents, climatology but also krill distribution, physiology, 
and behaviour. The 2020 policy paper generated by the SCAR Krill Action group 
identified knowledge gap in krill biology and how we can close it. As following up on 
this paper, in the last couple of years it became obvious that we do not have a common 
stock hypothesis for krill in southwest Atlantic sector. However, this is quite important 
since this will form the basis for coming up with a sensible approach in krill fishery 
management in the area as well as provide a framework for designing future surveys. 
How many sources areas does CCAMLR Area 48 krill population have? If so where 
and what is the dependencies. What is the relation with Bellingshausen sea and 
Weddell Sea population, e.g. in terms of krill flux and recruitment? 

Advancing our current knowledge on krill will require research in the field and the lab, 
on ships, at Antarctic field stations, and in-home institutions. Ship time is becoming 
increasingly difficult to obtain, and space at field stations is limited and often 
prohibitively costly for funding agencies. It is therefore essential that we foster and 
coordinate international research efforts and resources. SKEG will provide an ongoing 
forum for information exchange on upcoming cruises, including onboard fishing 
vessels through the Science-Industry Forum (SIF), and opportunities to encourage 
international collaboration and cooperation in the broader krill science community. The 
SCAR Krill Action Group has already provided the basis to realize these plans. 

 

3. Capacity Building, Education and Outreach Plans 

There is a need to enhance capacity in the krill research community. SKEG will 
function as an excellent forum for the advertisement of research opportunities and for 
scientists to collaborate to develop new initiatives that could grow the krill research 
community, especially on critical topics. One such opportunity is to support ECR and 
industry participation in the science underpinning the data collection needs from the 
krill fishery through participation in upcoming CCAMLR workshops in 2023 and 2024 
(in development at WG-EMM-2022). There is also a need for a coordinated outreach 
program on krill. There is an enormous amount of information on krill available to the 
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general public, including a considerable volume of material produced by bodies such 
as the krill fishing industry and environmental NGOs with their viewpoints. SKEG 
would be a trusted independent source of scientific information on krill that could be 
accessed by journalists and the general public. SKEG will build on the excellent 
achievements on this front made by the SCAR Krill Action Group (SKAG) to realize 
these plans. 

 

4. Proposed Milestone Activities with Timeline 

4.1. What have we achieved so far in the SCAR Krill Action Group (SKAG) 

Outcomes/Achievements Summary 

 Outcome/Achievement 
SKAG Policy paper Meyer et al. 2020, Communications Earth & 

Environment:https://doi.org/10.1038/s43247-020-00026-1 
22 Web of Science citations and 6290 article accesses in the 20 
months since publication. 

SKAG SKAG online workshop in cooperation with the WWF 26-30 April 
2021: Evaluating change within the krill-based food web and 
developing solutions for the future sampling of krill: https 
https://doi.org/10.5281/zenodo.4776335 
Workshop attended by 127 participants from 19 countries, of 
whom 46 were ECR’s. 

SKAG and ICED Joint ERC modeling workshop with the SCAR Group Integrating 
Climate and Ecosystem Dynamics of the Southern Ocean 
(ICED), 17-20 May 2021: Using models to improve our 
understanding of Antarctic krill and their ecological role in the 
Southern Ocean, https://doi.org/10.5281/zenodo.6780069 
Joint ICED-SKAG online Session in AGU Open Sciences 
Meeting, 2-4 March 2022. ‘The role of Southern Ocean ecology 
in the Earth system: Integrating across scales, disciplines, and 
methods’.  

SKAG SKAG online workshop in March 2022, 
https://doi.org/10.5281/zenodo.6780075 

SKAG Comment CCAMLR Scientific Committee Chair, Dr. Dirk 
Welsford: 
While many of the world’s krill experts participate in CCAMLR, it 
is also a fact that significant expertise and knowledge exists 
outside of the regular attendees to CCAMLR meetings. SKAG 
performs an important bridge between CCAMLR and this 
broader scientific community to ensure CCAMLR bases its 
decisions on the best available science.  

 

 

4.2. Proposed Milestone Activities with Timeline  

We propose that our SKEG  will work for an initial period of six years, from the start of 
2022/23 to the end of 2028. 
 

  

https://doi.org/10.1038/s43247-020-00026-1
https://doi.org/10.5281/zenodo.4776335
https://doi.org/10.5281/zenodo.6780069
https://doi.org/10.5281/zenodo.6780075
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Year Milestone Activities 

2023 • Annual workshop 

• Writing the semi-annual Newsletter, papers related to the annual 
workshop and the krill research in SKEG that are related to CCAMLR 
issues 

• Reporting to SCAR, ATCM and CCAMLR working groups  

• Development of the SKEG vision paper on Krill stock hypothesis for 
Southwest Atlantic Sector of the Southern Ocean, to be implemented 

during the SKEG phase 

• Development of an ECR education program. 

• Support early career scientist and industry participation in CCAMLR krill 
data collection workshop 

• Developing of a specific SKEG webpage as known from other Expert 
Groups (Identification of key topics requiring information for the public 
and the media, and development of information materials to be hosted on 
the SKEG web page) 

• Active participation in the Science-Industry Forum annual board meeting 

2024 • Annual workshop 

• Writing the semi-annual Newsletter, papers related to the annual 
workshop, the krill research in SKEG that are related to CCAMLR issues. 

• Reporting to SCAR, ATCM and CCAMLR working groups  

• Development of an ECR education program. 

• Refinement maintenance of SKEG webpage 

• Active participation in the Science-Industry Forum annual board meeting 
and collaboration on ad-hoc program(s) 

• Establish a link between SKEG and SCAR's EG-ABI 

2025 • Annual workshop 

• Writing the semi-annual Newsletter, papers related to the annual 
workshop and the krill research in SKEG that are related to CCAMLR 
issues 

• Reporting to SCAR, ATCM and CCAMLR working groups  

• Maintenance of SKEG webpage 

• Organisation of the 4th International Krill Symposium for 2026 

• Active participation in the Science-Industry Forum annual board meeting 
and collaboration on ad-hoc program(s) 

2026 • Annual workshop 

• Writing the semi-annual Newsletter, papers related to the annual 
workshop and the krill research in SKEG that are related to CCAMLR 
issues 

• Reporting to SCAR, ATCM and CCAMLR working groups  

• Maintenance of SKEG webpage 

• The 4th International Krill Symposium 

• Active participation in the Science-Industry Forum annual board meeting 
and collaboration on ad-hoc program(s) 

2027 • Annual workshop 

• Evaluation of SKEG and potential Application writing to continue as 
Expert Group 

• Writing the semi-annual Newsletter, papers related to the annual 
workshop, krill symposium and krill research in SKEG that are related to 
CCAMLR issues 
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• Finalising the vision paper on krill stock hypothesis for Southwest Atlantic 
Sector of the Southern Ocean, identified by the SKEG group at the 
beginning of the SKEG period 

• Reporting to SCAR, ATCM and CCAMLR working groups  

• Maintenance of SKEG webpage 

• Active participation in the Science-Industry Forum annual board meeting 
and collaboration on ad-hoc program(s) 

2028 • Annual workshop 

• Writing the semi-annual Newsletter, paper related to the annual workshop  

• Reporting to SCAR, ATCM and CCAMLR working groups  

• Maintenance of SKEG webpage 

• Active participation in the Science-Industry Forum annual board meeting 
and collaboration on ad-hoc program(s) 

 
 
5. Data Management Plans 

The results generated from our tasks will be made public on our webpage. 

Where SKEG plays a major role in developing a coordinated international research 
activity, the planning phase of that activity will include the development of a data 
management plan to follow best practices (i.e, FAIR principles), using established 
institutional data repositories such as KRILLBASE at the Britsih Antarctic Survey, 
PANGAEA at the Alfred Wegener Institute Helmholz Centre for Polar and Marine 
Research, SOOS-DueSouth, among others. In this context, we also plan to establish 
a link between SKEG and SCAR's Antarctic Biodiversity Informatics Expert Group 
(EG-ABI) to promote the development of an overarching data repository, providing 
links to already established databases such as KRILLBASE, but also to consider how 
krill data other than abundance (e.g. physiological, genetic and behavioural data) can 
be combined in a data repository so that these data are available and visible through 
SCAR. 

 

6. Terms of Reference 

The SCAR Krill Expert Group will: 

1) Inform CCAMLR of the latest scientific knowledge on krill biology and ecology 
to further develop its krill management approach and to improve krill fishery 
management decisions. 

2) Identify fundamental knowledge gaps and critical new topics for krill research.  

3) Facilitate and guide the development of research initiatives aiming to reduce 
these knowledge gaps and address these new topics. 

4) Organise workshops involving members of the CCAMLR scientific community, 
the wider krill research community, and representatives from the krill fishing 
companies, with the specific aim of reducing gaps in scientific knowledge about 
Antrarctic krill relevant to current and future fishery management. 

5) Function as a conduit for the wider krill community outside of CCAMLR to 
facilitate opportunities for research and collaboration, including with commercial 
krill fishing companies. 
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6) Develop an education program to encourage more ECRs from a broader 
representation of countries with Antarctic programs to study Antarctic krill. 

7) Interact with, and provide input to, existing SCAR groups such as ICED to 
improve our understanding of Southern Ocean ecosystems and the impacts of 
climate change. 

8) Identify key topics related to Antarctic krill of interest to the public and the 
media. Facilitate the preparation of information on these topics in plain 
language by suitably qualified researchers and make this information available 
via the SKEG website.  

 

7. Budget and Justification 

We apply for a budget of p.a. 5000$ which we plan to spend on the following activities:  

In 2023 and 2024 

• Developing an education program for students and young scientists on krill 
research for the SKEG webpage, in close cooperation with ECRs  

• Refinement and maintenance of SKEG webpage 

• Travel expenses for ECRs and some board members to attend SCAR meetings 
and workshops 

• Travel expenses for  ECRs to participate in CCAMLR krill data collection 
workshops (2023, 2024) 

In 2025 and 2026 

• Organisation of the 4th International Krill Symposium 

• Travel expenses for ECRs and some board members to attend the 4th International 
Krill Symposium 

• Maintenance and update of SKEG webpage 

In 2027 and 2028 

• Travel expenses for ECRs and some board members to attend SCAR meetings 
and workshops 

• Maintenance and update of SKEG webpage 

 

8. Current SKAG Members 

In total 78 members and 40 of them are ECRs, marked with * 

Leadership 

Role First Name Last Name Country Email 

Chair Bettina Meyer DE bettina.meyer@awi.de 

Chair So Kawaguchi AU So.kawaguchi@aad.gov.au 

Krill research 
and related 
management 

Angus Atkinson UK aat@pml.ac.uk 

Krill research 
and related 
management 

Simeon Hill UK sih@bas.ac.uk 

Communication 
and outreach 

Kim  Bernard US kim.bernard@oregonstate.edu 
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Communication 
and outreach 

Ryan* Driscoll DE ryan.driscol@awi.de 

Communication 
and outreach 

Zephyr * Sylvester US zesy2348@colorado.edu 

Fishing Industry 
coordinator 

Javier Arata Soto CA javier.arata@ark-krill.org 

CCAMLR 
Science 
representative 

Steve Parker AU Steve.parker@ccamlr.org 

 

Other members 

First Name Last Name Country Email 

Marina Abas AR ahk@mrecic.gob.ar 

Alexis* Bahl CA abahl@eoas.ubc.ca 

Dominik* Bahlburg DE dominik.bahlburg@tu-dresden.de 

Anna* Belcher UK annbel@bas.ac.uk 

Susan Bengtson Nash AU s.bengtsonnash@griffith.edu.au 

Andrew Brierley UK asb4@st-andrews.ac.uk 

Nile* Bunger US nile.bunger@gmail.com 

Giovanni* Canduci IT giovanni.canduci@cnr.it 

Emma Cavan UK e.cavan@imperial.ac.uk 

Thomas Y. Chen* US thomaschen7@acm.org 

Megan* Cimino US megan.cimino@noaa.gov 

Laurence Clarke AU laurence.clarke@aad.gov.au 

Jack* Conroy US jaconroy@vims.edu 

Stuart Corney AU Stuart.Corney@utas.edu.au 

Andrea De Felice IT andrea.defelice@cnr.it 

Elling* Deehr Johannessen NO  elling.johannessen@npolar.no 

Tracey* Dornan UK tarna70@bas.ac.uk 

Sara* Driscoll US sara.driscoll@awi.de 

Jaime Färber Lorda MX jfarber@cicese.mx 

Sophie Fielding UK sof@bas.ac.uk 

Wilhelm Hagen DE whagen@uni-bremen.de 

Svenja* Halfter AU Svenja.Halfter@utas.edu.au 

Nicole* Hellessey US n.hellessey@gmail.com 

Luis Huckstadt UK L.Huckstadt@exeter.ac.uk 

Lukas* Hüppe DE lukas.hueppe@awi.de 

Mary K.* Kane UK/US marykatkane@gmail.com 

Lucas* Krüger CL lkruger@inach.cl 

Sara* Labrousse FR sara.labrousse@gmail.com 

Cecliia M.* Liszka UK ceclis56@bas.ac.uk 

Hui* Liu CH hui.liu_blue@foxmail.com 

Zijun* Liu CH zijunliu1990@foxmail.com 

Anna MacDonald AU anna.macdonald@aad.gov.au 

Enrique Marschoff AR marschoff@hotmail.com 

Dale Maschette* AU dale.maschette@aad.gov.au 

Jessica* Melvin AU jessica.melvin@utas.edu.au 

Katharina* Michael DE katharina.michael@uol.de 

Saleem Hasly* Mohamed LK haslymohamed@gmail.com 

Eugene Murphy UK ejmu@bas.ac.uk 

Schuyler* Nardelli US nardelli@marine.rutgers.edu 

Denise* O'Sullivan AU d.osullivan019@gmail.com 

Nora-Charlotte* Pauli DE npauli@awi.de 

Frances Anne* Perry UK franki1@btinternet.com 

Keith Reid   keith.reid@ccamlr.org 

Christian Reiss US christian.reiss@noaa.gov 

Angelika Renner NO  angelika.renner@hi.no 
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Georgia* Robson UK georgia.robson@cefas.co.uk 

Emilce Florencia* Rombolá AR rombola_emilce@hotmail.com 

Mercedes (Mecha) Santos AR mechasantos@yahoo.com.ar 

Ryan Alexander Saunders UK ryaund@bas.ac.uk 

Fokje* Schaafsma NL fokje.schaafsma@wur.nl 

Hyoung Chul Shin KR hcshin@kopri.re.kr 

Kirsten B.* Steinke US steinkki@oregonstate.edu 

Leonie Suter AU leonie.suter@aad.gov.au 

Aleksandr* Sytov RU sytov@vniro.ru 

Geraint Tarling UK gant@bas.ac.uk 

Stephane Thanassekos   stephane.thanassekos@ccamlr.org 

Maya* Thomas US mithomas@vims.edu 

Sally Thorpe UK seth@bas.ac.uk 

Philip N. Trathan UK pnt@bas.ac.uk 

Rebecca* Trinh US rtrinh@ldeo.columbia.edu 

Anton Van de Putte BE avandeputte@naturalsciences.be 

Devi* Veytia AU devi.veytia@utas.edu.au 

Patti Virtue AU virtue@utas.edu.au 

Joseph Warren U joe.warren@stonybrook.edu 

Michael Joseph* Wethington USA wethington.michael@stonybrook.edu 

Mei* Xue CN mei_xue@foxmail.com 

Emma Young UK eyoung@bas.ac.uk 

Haiting* Zhang CN zh_ting@163.com 

Guoping Zhu CN gpzhu@shou.edu.cn 

 

9. Webpages and Communication Plans 

We would like to improve our webpage with more information for early career researchers 
(ECR) and work closely with these members to meet their requirements. 

We will also develop material providing the media and general public with relevant and up-to-
date information on krill. 

 

10. Other notes and comments 

Through collaboration and consultation with the ECR members in our Executive Member 
group, SKEG will develop an education program to encourage ECRs from a broad 
representation of countries with Antarctic programs to study Antarctic krill. 

SCAR Krill Action Group are currently involved in the Science-Industry Forum (SIF) board. 
This parallel organization aims to bring scientists onboard fishing vessels, develop protocols 
for fishing vessels to follow, and collect valuable information required to improve the 
management of the kill fishery. Their participation will continue through SKEG. 
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