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Today

What we’ll cover

* Direct and indirect impacts of climate change to
Pacific coastal fisheries.

* Projected impacts of climate change on Pacific
coastal fisheries catches.

e Status of and adaptive capacity of Pacific coastal
fisheries.

What we won’t cover
* Deepwater fisheries
* Aquaculture

e Impacts to fishing infrastructure, markets and
economies

This presentation is based on the coastal fisheries
chapter for the updated Vulnerability Assessment;
results are preliminary

Vulnerability
of Tropical Pacific Fisheries and Aquaculture
to Climate Change

Edited by Johann D Bell, Johanna E Johnson and Alistair J Hobday
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Pacific coastal fisheries
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Climate change impacts to coastal fisheries

Indirect: Direct:
Impacts to habitats Impacts to species

Effects will vary by species, life stage, spatially, temporally...
Compound effects (e.g. changes in predator-prey relationships, food web dynamics, and competition)




Impacts to habitats

Warming ocean Changes in sea Changes in storm Changes in Altered ocean Ocean
Marine heatwaves levels patterns rainfall currents acidification
Thermal stress Rising sea levels More intense Increased / Reduced Reduction in pH
Deoxygenation storms and decreased runoff upwelling; levels
cyclones(?) of freshwater, Strengthening /
droughts weakening of

ocean currents

e.g. Coral e.g. Drowning of e.g. Physical e.g. Increased e.g. Changes in e.g. Decreased
bleaching, habitats (esp. destruction of sedimentation, food availability; growth rates and
Increased seagrass and habitats pollutants altered structural

incidence of
disease; die ba
of seagrass

reduced light, die connectivity integrity of corals
back of seagrass = more

and mangroves susceptible to
damage

- mangroves)



5. ECOLOGICAL IMPACTS OF THE 2015/16 EL NINO IN THE
CENTRAL EQUATORIAL PACIFIC

RusseL E. Bramnarp, THomas Ouver, MicHatL J. McPrapen, ANNE Conen, RoOBERTO VENEGAS,
AptL HeeNnan, BErNARDO VARGAS-ANGEL, RanDI RoTjan, SANGEETA MANGUBHAI,
Evizaserr Funt, anD Susan A. HunTer

Coral reef and seabird communities In the central equatorial Pacific were disrupted by record-setting sea
surface temperatures, linked to an anthropogenically forced trend, during the 2015716 El Nifio.
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Impacts to species

Warming ocean Ocean
Marine heatwaves acidification
Thermal stress Reduction in pH
Deoxygenation levels

e.g. Changes in distribution,

growth, reproduction, fish
kills

e.g. Changes in behaviour,
impacts to calcification
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Warming-induced reductions in body size are greater
in aquatic than terrestrial species

Jack Forster®, somdrews G, Hirst™ ', and David Atkinson®
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Shrinking of fishes exacerbates impacts of global
ocean changes on marine ecosystems

William W. L. Cheung'*, Jorge L. Sarmiento?, John Dunne?, Thomas L. Frélicher?, Vicky W. Y. Lam’,
M. L. Deng Palomares', Reg Watson' and Daniel Pauly'

Science of The Total Environment
Valume 858, Part 1, 1 February 2023, 158804

Ocean acidification alters the acute stress
response of a marine fish
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Elevated CO5 affects anxiety but not a range of other behaviours in juvenile (5=
yellowtail kingfish
Michael . Jarrold *, Megan J. Welch”, Shannon J. McMahon”, Tristan McArley ", Bridie J.

M. Allan ™", Sue-Ann Watson ", Darren M. Parsons ™", Stephen M.J. Pether ', Stephen Pope ",
Simon Micol #, Neville Smith®, Neill Herbert ", Philip L. Munday ™




Predicting impacts to

coastal fisheries FishMI P»”

Fisheries & Marine Ecosystem »gm
Model Intercomparison Pro;ect & N »,’

* To estimate projected changes under SSP2-4.5 and
SSP5-8.5 we incorporated the projected direct effects
on fish and invertebrate biomass and the projected
indirect effects due to changes in habitat

» Changes in fish biomass over time were estimated from
ecosystem model ensembles forced by climate models
under FishMIP

» Projected catches for each PICT were estimated by:

1. Calculating current yield (=current estimated coastal
fisheries catch / current estimated habitat area)

2. Applying the average relative change (%) in fish &
invertebrate biomass between 2041 and 2060 to the
current yield to estimate projected yield for ‘2050’

3. Multiplying the projected yield with the projected
habitat area to estimate projected catch for ‘2050’
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Mean % change in fish biomass from 2010-2020

SSP2-4.5: 2045-2055 SSP5-8.5: 2045-2055
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What is the capacity of coastal

fisheries to cope with CC?

* Understanding status is critical for assessing
current resilience to effects of climate change

e Zamborain-Mason et al. (2023) developed
multispecies reference points for coral reef fish
fisheries (BO, MMSY, BMMSY) (25 families)

* Results indicate most of the 14 included PICT
coastal fisheries were in good condition

nature communications a

Article it ps: ol org/ M0 032 R d146 702 3- 41040

Sustainable reference points for multispecies
coral reef fisheries
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What is the capacity of coastal
fisheries to cope with CC?

We developed PICT specific reference
points for BO and MMSY using the
approach of Zamborain-Mason et al.
(2023)

Then compared:

e Biomass from in-water surveys against
BO

* Yields (catch per km? per year) against
MMSY

?

Is the stock experiencing OVERFISHING

Yield / MMSY

Solomor} Islands
&

Topga

Biomass / BO

Is the stock OVERFISHED?



Summary & implications

* Climate change is highly likely to cause
declines in coastal fisheries catches for
all PICTs (although much uncertainty
exists and where you are matters!)

* The impact of these declines on food
security will depend on:

 the status of fished populations

* human population growth (demand for
food) and

* the longer-term capacity for coastal
resources in each PICT to support
increased harvest




Thank youl!

bradley.moore@niwa.co.nz

Credit: SPC
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