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Fishery impacts to ocean carbon pump
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Removal of biomass

* Harvesting fish or other animals potentially reduces:
e Carbon flux to seafloor from faeces, carcasses and moults (crustaceans)
* Transfer of CO, to deep as part of active migrations (fish, squid, crustaceans)
* Living biomass storing carbon for short timescales
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Removal of biomass

* Harvesting fish or other animals potentially reduces:
e Carbon flux to seafloor from faeces, carcasses and moults (crustaceans)
* Transfer of CO, to deep as part of active migrations (fish, squid, crustaceans)
* Living biomass storing carbon for short timescales

* Evidence for fish contribution from the poo
* Sink quickly at 100’s meters per day to deepocean
* Contributes to ~ 16 % of total organic carbon\sink from surface ocean (Saba et al 2021)

Saba and Stemberg, 2012



Removal of biomass

e Quantifying fish contribution to biological pump stimulated estimates on
fisheries on carbon and nutrient cycling

() Carbon export (mg C m2d™") (b) Fishing intensity (hours km™)
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Benthic trawling resuspended sediment

* Headlines from work by Enric Sala et al 2021
stimulated large new area of research

Ebhe New York Eimes

Trawling for Fish May Unleash as
Much Carbon as Air Travel, Study
Says

The report also found that strategically conserving some marine
areas would not only safeguard imperiled species but sequester
vast amounts planet-warming carbon dioxide, too.

* Many scientists believe this is probably an over-
estimate, but... still potentially a big problem
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Benthic trawling resuspended sediment

* Headlines from work by Enric Sala et al
stimulated large new area of research

* Many scientists believe this is probably an over-
estimate, but... still potentially a big problem

Geophvsical Research Letters’
Paradis et al 2021

Persistence of Biogeochemical Alterations of Deep-Sea
Sediments by Bottom Trawling

Research Letter (3 Open Access
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De Borger et al 2021

Impact of bottom trawling on sediment biogeochemistry:
a modelling approach

Emil De Borger‘-z, Justin Tiano>!, Ulrike Braeckman', Adriaan D. Rijnsdorp3, and Karline Soetaert®!

manuscript submitted to Geophysical Research Letters

Preprint — Zhang et al
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Impact of bottom trawling on long-term carbon sequestration in shelf sea sediments

W. Zhang', L. Porz', R. Yilmaz', J. Kuhlmann®, A. Neumann’, B. Liu®, D. Miiller’, T.
Spiegels, M. Holtappels“’ s, N. Ziebarthz, B. Taylorz, K. Wallmanns, S. Kasten®” s, U.
Daewel' and C. Schrum"®
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Trophic cascades

 Removal of mid-high trophic levels, may change lower trophic level community structure,
where a lot of carbon export and flux occurs
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Trophic cascades

 Removal of mid-high trophic levels, may change lower trophic level community structure,
where a lot of carbon export and flux occurs
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Emissions for fishery vessels

* Fishery vessels mostly fueled by fossil fuels

* Release ~ 180 million tonnes of CO2-equivalent GHG, 4 % of
food production (Parker et al 2018)

* Fishing is not cost efficient, and fuel subsidies support a large
proportion of industrial fishery activities
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Emissions for fishery vessels

* Fishery vessels mostly fueled by fossil fuels

* Release ~ 180 million tonnes of CO2-equivalent GHG, 4 % of
food production (Parker et al 2018)
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ORIGINAL RESEARCH article
Front. Mar. Sci., 11 July 2022

Sec. Marine Fisheries, Aquaculture and Living How Overfishing Handicaps Resillence of Marine
Resources Resources Under Climate Change
Volume 9 - 2022 | https://dol.org/10.3389 View all 9 Articles >

/fmars.2022.768784

This article is part of the Research Topic

Overfishing Increases the Carbon Footprint

of Seafood Production From Small-Scale
Fisheries

a Erica M. Ferrer*?", Alfredo Giron-Nava® and Octavio Aburto-Oropezal?

Ferrer et al 2022
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Summary

* Fish and other harvested marine life can be important in ocean carbon cycle

* Fisheries may disrupt sink by:
* Removing key carbon sinkers
* Releasing carbon stored in sediments via bottom trawling
e Causing trophic cascades reducing key carbon sinkers
* Contributing to greenhouse gas (CO,) emissions

* Enough research to act now regarding emissions and subsidies, with more
coming out now and over the next few years which will enable policy makers
to act regarding biomass.



