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Fisheries exploitation has historically been considered as the strongest driver of fish
population dynamics (Jackson et al., 2001). Existing fisheries management practices have
not always been successful in sustainably exploiting fish stocks (Froese et al., 2018) because
of weaknesses in management approaches (Froese et al., 2021), the lack of consideration of
ecosystem processes (Skern-Mauritzen et al., 2016), improper management implementation
(Schnute et al., 2007), harmful government subsidies (Sumaila et al., 2021), and illegal,
unreported and unregulated fishing (Agnew et al., 2009). Moreover, data deficiencies often
constrain stock assessments and ecosystem model construction, tools that provide the basis
for decision-making in fisheries management (Dimarchopoulou et al., 2017). Stocks that do
not exhibit commercial interest have generally been given a low priority (Tsikliras et al.,
2021), and the conservation status of marine megafauna is unknown in many European
areas, especially in the Mediterranean and the Black Sea (Gremillet et al., 2022). Commercial
and recreational fishing strongly influence all levels of biological organisation, from
populations to ecological communities, directly affecting ecosystem structure and
function (Pauly et al.,, 1998). Such circumstances raise the pressing need for a paradigm
shift from the anthropocentric (=human-centred) perception of commercial stock surplus
yield (Chapman, 1949) to an ecocentric (=ecosystem-centred) fisheries management that
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incorporates all ecosystem components, including abiotic and socio-
economic factors (Link, 2010), aiming at rebuilding fish stocks, and
restoring ecosystems and habitats (Lotze et al., 2011). This whole-
ecosystem approach to managing fisheries aspires to ensure a
balance between food security and healthy seas (Schiller et al,
2018), secure fisheries jobs (Teh and Sumaila, 2013), and even
minimising exploitation while prioritising sustainable fishing
practices that feed people (Jacquet and Pauly, 2022).

The design of interactive policies that aim to implement the
ecocentric fisheries management is better served through a holistic
and integrated perspective to maintain ecosystem integrity. They
should be supported by the adoption of a precautionary approach to
fisheries with broad stakeholder participation, while also promoting
sector integration (Pikitch et al., 2004). This will require
interdisciplinarity among scientists to achieve the best possible
knowledge of biotic, abiotic, and human components of ecosystems
and their interactions (Cury, 2004), as well as information on social
and economic factors that affect the availability of ecosystem services
within marine ecoregions (FAO, 2021).

Understanding the biology and ecology of most species within
an ecosystem is, in some areas, far from complete, and appropriate
assessment models and decision-support tools need to be further
developed. Sources of uncertainty, such as ecological and biological
knowledge gaps and future climatic conditions must be accounted
for (Link et al., 2012). Basic biological data are essential for stock
and vulnerability assessments as well as for ecosystem models that
facilitate the understanding of ecosystem functioning and responses
to change and can, therefore, inform ecosystem-based fisheries
management (EBFM: Daskalaki et al., 2022). Measuring the
human impact on organisms, habitats and ecosystems (Piroddi
et al., 2017), assessing the status and trends of fisheries and stocks
(Froese et al,, 2018), and evaluating ecosystem health using novel
indicators (Link and Watson, 2019) and technologies (Coro et al.,
2013) are also prerequisites for effective ecocentric fisheries
management. These measures, in fact, provide the baseline of
current and past ecosystem status, which in turn can be used to
define future management targets. Finally, ecosystem models
(Christensen and Walters, 2004) are the key tool to studying
marine ecosystems (Heymans et al., 2020), and exploring fisheries
management and climate change scenarios by incorporating
temporal and spatial ecosystem dynamics (Heymans et al., 2016).

Addressing trade-offs among the wide range of issues involved in
EBEM, such as ecological principles, legal mandates, climate change
and economic interests (Hart and Fay, 2020) will hopefully lead to a
shift towards the perception that ecocentric fisheries management,
albeit demanding and challenging, is a necessary and feasible option.
In Europe, the specific objectives of fisheries management within the
full ecosystem framework will have to be designed to fulfil the
requirements of the Common Fisheries Policy (CFP) and the Blue
Growth Strategy (BG). They will also have to aim at the Good
Environmental Status (GES) as defined for the Marine Strategy
Framework Directive (MSFD) descriptors and will have to be aligned
with the EU Green Deal, the EU Biodiversity Strategy for 2030 and
the Maritime Spatial Planning (MSP) Directive.

The present Research Topic aimed to (i) identify gaps in
biological and ecological knowledge across marine ecosystem
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components, ecosystem models, food web models, fisheries catch
statistics, and survey data; (ii) assess the current status of exploited
populations; (iii) evaluate the efficiency of current fisheries
management approaches within the context of ecosystem and
anthropogenic impact including climate change; and (iv) create
base ecosystem models across the European Seas that will be used to
examine ecosystem management scenarios in the future.

The present Research Topic included six original articles, two
reviews, and one policy and practice review. The six original articles
focused on Mediterranean ecosystems, where data gaps and
deficiencies are wider. Spatiotemporal and environmental modelling,
that can be applied to areas with varying heterogeneity, was used to
identify and fill gaps in trawl surveys in the Adriatic Sea (Coro et al.). In
the same area, a timely manuscript examined the (beneficial) effects of
the COVID-19 lockdown related fishing restrictions and the
involuntary fishing effort reduction on the status of target stocks
(Scarcella et al.). The impact of fisheries on ecosystem structure and
functioning was examined in the Sea of Marmara over a period of
thirty years (Saygu et al.), while data availability and the participatory
approach for promoting fisheries sustainability were reported for the
central and western Mediterranean Sea (Malvarosa et al.). Two trophic
structure models were developed using the EWE modelling approach,
one focusing on the oligotrophic ecosystem of the Balearic Islands in
the western Mediterranean Sea (Sanchez-Zulueta et al.) and the other
evaluating fisheries management policies in the alien-rich eastern
Mediterranean Sea (Ofir et al.). An exhaustive review of all EwE
models applied in European marine ecosystems stressed the
importance of ecosystem modelling in studying the structure and
dynamics of ecosystems and examining management and climate
scenarios (Keramidas et al.). Another article reviewed all available
biological information on non-fish marine organisms and identified
gaps in knowledge across European Seas (Abucay et al.). Finally, the
policy and practice review included the global and European policies
and implementing bodies which have a repercussion on the
implementation of EBFM, highlighting specific stakeholder needs,
which ecosystem models could help address (Rodriguez Perez et al.).

Author contributions

AT: Conceptualization, Writing - original draft. GC: Writing -
review & editing. GD: Writing - review & editing. DG: Writing -
review & editing. MS: Writing - review & editing. GS: Writing -
review & editing.

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article. This
Research Topic is part of the European Union’s Horizon 2020
Research and Innovation Program (H2020-BG-10-2020-2), grant
number No. 101000302 - EcoScope (Ecocentric management for
sustainable fisheries and healthy marine ecosystems). The funders
had no role in the study design, data collection and analysis,
decision to publish, or preparation of the manuscript.

frontiersin.org


https://doi.org/10.3389/fmars.2022.919339
https://doi.org/10.3389/fmars.2022.920974
https://doi.org/10.3389/fmars.2022.1076399
https://doi.org/10.3389/fmars.2023.1155762
https://doi.org/10.3389/fmars.2023.1166674
https://doi.org/10.3389/fmars.2023.1155480
https://doi.org/10.3389/fmars.2023.1182921
https://doi.org/10.3389/fmars.2023.1198137
https://doi.org/10.3389/fmars.2023.1196329
https://doi.org/10.3389/fmars.2023.1295733
https://www.frontiersin.org/journals/marine-science
https://www.frontiersin.org

Tsikliras et al.

Acknowledgments

The authors would like to thank Donna Dimarchopoulou for
her comments and suggestions. Clearly, the project title, rationale
and content were inspired by the leading-edge article of Philippe
Cury (Cury, 2004); the term “ecoscope” was first used by
Ulanowicz (1993).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

References

Agnew, D. ], Pearce, ]., Pramod, G., Peatman, T., Watson, R., Beddington, J. R., et al.
(2009). Estimating the worldwide extent of illegal fishing. PloS One 4, e4570. doi:
10.1371/journal.pone.0004570

Chapman, W. M. (1949). United States Policy on High Seas Fisheries (Washington,
D.C: Department of State Bulletin), 67-80.

Christensen, V., and Walters, C. (2004). Ecopath with Ecosim: methods, capabilities
and limitations. Ecol. Model. 172, 109-139. doi: 10.1016/j.ecolmodel.2003.09.003

Coro, G., Pagano, P., and Ellenbroek, A. (2013). Combining simulated expert
knowledge with Neural Networks to produce Ecological Niche Models for Latimeria
chalumnae. Ecol. Model. 268, 55-63. doi: 10.1016/j.ecolmodel.2013.08.005

Cury, P. M. (2004). Tuning the ecoscope for the ecosystem approach to fisheries.
Mar. Ecol. Prog. Ser. 274, 272-275.

Daskalaki, E., Koufalis, E., Dimarchopoulou, D., and Tsikliras, A. C. (2022). Scientific
progress made towards bridging the knowledge gap in the biology of Mediterranean
marine fishes. PloS One 17, €0277383. doi: 10.1371/journal.pone.0277383

Dimarchopoulou, D, Stergiou, K. I, and Tsikliras, A. C. (2017). Gap analysis on the
biology of Mediterranean marine fishes. PloS One 12, €0175949. doi: 10.1371/
journal.pone.0175949

FAO (2021). Legislating for an ecosystem approach to fisheries — Revisited — An update
of the 2011 legal study on the ecosystem approach to fisheries (Rome: FAO EAF-Nansen
Programme).

Froese, R., Tsikliras, A. C., Scarcella, G., and Gascuel, D. (2021). Progress towards
ending overfishing in the Northeast Atlantic. Mar. Policy 125, 104282. doi: 10.1016/
j.marpol.2020.104282

Froese, R., Winker, H., Coro, G., Demirel, N., Tsikliras, A. C., Dimarchopoulou, D.,
et al. (2018). Status and rebuilding of European fisheries. Mar. Policy 93, 159-170. doi:
10.1016/j.marpol.2018.04.018

Grémillet, D., Chevallier, D., and Guinet, C. (2022). Big data approaches to the spatial
ecology and conservation of marine megafauna. ICES J. Mar. Sci. 79, 975-986. doi:
10.1093/icesjms/fsac059

Hart, A. R, and Fay, G. (2020). Applying tree analysis to assess combinations of
Ecosystem-Based Fisheries Management actions in Management Strategy Evaluation.
Fisheries Res. 225, 105466. doi: 10.1016/j.fishres.2019.105466

Heymans, J. J., Bundy, A., Christensen, V., Coll, M., de Mutsert, K., Fulton, E. A,,
et al. (2020). The Ocean Decade: a true ecosystem modelling challenge. Front. Mar. Sci.
7, 554573. doi: 10.3389/fmars.2020.554573

Heymans, J. J., Coll, M., Link, J. S., Mackinson, S., Steenbeek, J., Walters, C., et al.
(2016). Best practice in Ecopath with Ecosim food-web models for ecosystem-based
management. Ecol. Model. 331, 173-185. doi: 10.1016/j.ecolmodel.2015.12.007

Jackson, J. B. C., Kirby, M. X,, Berger, W. H., Bjorndal, K. A., Botsford, L. W,,
Bourque, B. J., et al. (2001). Historical overfishing and the recent collapse of coastal
ecosystems. Science 293, 629-638. doi: 10.1126/science.1059199

Jacquet, J., and Pauly, D. (2022). Reimagining sustainable fisheries. PloS Biol. 20,
€3001829. doi: 10.1371/journal.pbio.3001829

Frontiers in Marine Science

10.3389/fmars.2023.1295733

The author(s) declared that they were an editorial board
member of Frontiers, at the time of submission. This had no
impact on the peer review process and the final decision.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Link, J. S. (2010). Ecosystem-Based Fisheries Management: Confronting Tradeoffs
(Cambridge, UK: Cambridge University Press).

Link, J. S., Ihde, T. F., Harvey, C. J., Gaichas, S. K., Field, J. C,, Brodziak, J. K. T., et al.
(2012). Dealing with uncertainty in ecosystem models: The paradox of use for living
marine resource management. Prog. Oceanography 102, 102-114. doi: 10.1016/
j.pocean.2012.03.008

Link, J. S., and Watson, R. (2019). Global ecosystem overfishing: Clear delineation
within real limits to production. Sci. Adv. 5, eaav0474. doi: 10.1126/sciadv.aav0474

Lotze, H. K, Coll, M., Magera, A. M., Ward-Paige, C., and Airoldi, L. (2011).
Recovery of marine animal populations and ecosystems. Trends Ecol. Evol. 26, 595-605.
doi: 10.1016/j.tree.2011.07.008

Pauly, D., Christensen, V., Dalsgaard, J., Froese, R., and Torres, F.Jr. (1998). Fishing
down marine food webs. Science 279, 860-863. doi: 10.1126/science.279.5352.860

Pikitch, E. K., Santora, C., Babcock, E. A., Bakun, A., Bonfil, R., Conover, D. O,, et al.
(2004). Ecosystem-based fishery management. Science 305, 346-347. doi: 10.1126/
science.1098222

Piroddi, C., Coll, M,, Liquete, C., Macias, D., Greer, K., Buszowski, J., et al. (2017).
Historical changes of the Mediterranean Sea ecosystem: modelling the role and impact
of primary productivity and fisheries changes over time. Sci. Rep. 7, 44491. doi: 10.1038/
srep44491

Schiller, L., Bailey, M., Jacquet, J., and Sala, E. (2018). High seas fisheries play a
negligible role in addressing global food security. Sci. Adv. 4, eaat8351. doi: 10.1126/
sciadv.aat8351

Schnute, J. T., Maunder, M. N., and Ianelli, J. N. (2007). Designing tools to evaluate
fishery management strategies: can the scientific community deliver? ICES J. Mar. Sci.
64, 1077-1084. doi: 10.1093/icesjms/fsm109

Skern-Mauritzen, M., Ottersen, G., Handegard, N. O., Huse, G., Dingser, G. E,,
Stenseth, N. C,, et al. (2016). Ecosystem processes are rarely included in tactical fisheries
management. Fish Fisheries 17, 165-175. doi: 10.1111/faf.12111

Sumaila, R, Skerritt, D. J., Schuhbauer, A., Villasante, S., Cisneros-Montemayor, A.
M., Sinan, H., et al. (2021). The WTO must ban harmful fisheries subsidies. Science 374,
544, doi: 10.1126/science.abm1680

Teh, L. C., and Sumaila, U. R. (2013). Contribution of marine fisheries to worldwide
employment. Fish Fisheries 14, 77-88. doi: 10.1111/j.1467-2979.2011.00450.x

Tsikliras, A. C., Touloumis, K., Pardalou, A., Adamidou, A., Keramidas, 1., Orfanidis,
G., etal. (2021). Status of 74 non-commercial fish and invertebrate stocks in the Aegean
Sea using abundance and resilience. Front. Mar. Sci. 7, 578601. doi: 10.3389/
fmars.2020.578601

Ulanowicz, R. E. (1993). “Inventing the ecoscope,” in Trophic Models of Aquatic
Ecosystems ICLARM Conf. Proc, vol. 26 . Eds. V. Christensen and D. Paul. (Philippines:
ICLARM).

frontiersin.org


https://doi.org/10.1371/journal.pone.0004570
https://doi.org/10.1016/j.ecolmodel.2003.09.003
https://doi.org/10.1016/j.ecolmodel.2013.08.005
https://doi.org/10.1371/journal.pone.0277383
https://doi.org/10.1371/journal.pone.0175949
https://doi.org/10.1371/journal.pone.0175949
https://doi.org/10.1016/j.marpol.2020.104282
https://doi.org/10.1016/j.marpol.2020.104282
https://doi.org/10.1016/j.marpol.2018.04.018
https://doi.org/10.1093/icesjms/fsac059
https://doi.org/10.1016/j.fishres.2019.105466
https://doi.org/10.3389/fmars.2020.554573
https://doi.org/10.1016/j.ecolmodel.2015.12.007
https://doi.org/10.1126/science.1059199
https://doi.org/10.1371/journal.pbio.3001829
https://doi.org/10.1016/j.pocean.2012.03.008
https://doi.org/10.1016/j.pocean.2012.03.008
https://doi.org/10.1126/sciadv.aav0474
https://doi.org/10.1016/j.tree.2011.07.008
https://doi.org/10.1126/science.279.5352.860
https://doi.org/10.1126/science.1098222
https://doi.org/10.1126/science.1098222
https://doi.org/10.1038/srep44491
https://doi.org/10.1038/srep44491
https://doi.org/10.1126/sciadv.aat8351
https://doi.org/10.1126/sciadv.aat8351
https://doi.org/10.1093/icesjms/fsm109
https://doi.org/10.1111/faf.12111
https://doi.org/10.1126/science.abm1680
https://doi.org/10.1111/j.1467-2979.2011.00450.x
https://doi.org/10.3389/fmars.2020.578601
https://doi.org/10.3389/fmars.2020.578601
https://doi.org/10.3389/fmars.2023.1295733
https://www.frontiersin.org/journals/marine-science
https://www.frontiersin.org

	Editorial: Ecocentric fisheries management in European seas: Data gaps, base models and initial assessments, volume I
	Author contributions
	Funding
	Acknowledgments
	References


