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....the past and the present

4 “The increase of world population amplified humanity’s
impact on the environment. To provide space, food, and
resources in a sustainable way into the distant future is without
guestion one of the large, serious challenges for our generation”.

a4 n this context, the number of overfished stocks around the
world has tripled, FAO recently stated that 1/3 of the assessed
fisheries worldwide are “pushed beyond their biological limits”.

a4 ..moreover overfishing is intensified by the catches of
unwanted loss of billions of fish and invertebrates along with top
predators



....and the future.....

w4 Fishing-induced ecosystem changes often occur in regions
already impacted by changing environmental conditions
under influence from both natural climate variability and
climate change affects ...

.....the management is getting even more challenging.....

a4 Fishery and climate impacts are generally assessed over
short- and long- time scales respectively, however these
pressures co-occurred and it’s important to untangling their
conflicts and/or synergies on impacting marine ecosystems.



EwWE of the West Coast of Scotland

— — = 43 Functional Groups — - — — — -

iy

_—— - ~— - ~
v &~ ‘ TS :
\ 4 < 2
5 mammal 1seabird groups 23 ﬂsh groups 5 invertebrate groups 2 primary produ
(3 multi-stanzas)
£ J Fishing Fleets
D e
Marine Mammals (5) Other demersal
Seabirds - fisheries
\ s Nephrops
5 T trawlers Beam
Harbour seals Dolphins —”’- P— trawls
PR e =, Harbour . D@m= Monkfish Large Stads |/
Y porpoise Minke  seabirds Whiting demersals. . . . Pelagic
Fish (23) 4 whales p— Pots- trawlers
4 ~ Saithe R; - - 7 Sharks creels
s d ys lue wh Norway Q
L] o v ¥ Poor cod
] Haddock s Other pelagic yorway pout lobster = “edible crab
H Flatfish e AOTWAY PO © . Dredges
o Codjuv. ~ =, " gandeel Sprat Cephalopods
£ 3 Whiting juv.
% Haddock juv. cﬂw@ce’ns £
= Velvet crab
/ X Epifauna
Invertebrates (5) rl-ge 4 2 = Benthos (3) Kelp
2 zooplankton  Small Infauna scaliops harvesting
Zooplankton (2) # nkton
e
AR ai [
|Kelp | B Phytoplankton Detritus

Primary g
Producers (2)

o

United
Kingdom

Haggan, N. and T. J. Pitcher, 2005. Fisheries Centre research reports. T. F. Centre. Vancouver, B.C., Canada, Unive
Bailey et al., 2011. The West of Scotland Marine Ecosystem: A Review of Scientific Knowledge. Marine Scotland
Alexander et al., 2015. Investigating the recent decline in gadoid stocks in the west of Scotland shelf ecosystem
Serpetti et al., 2017. Impact of ocean warming on sustainable fisheries management informs the Ecosystem App




Because saithe and hake are strong
predators of other gadoids and
pelagic species respectively.....

reduction of fishi
to protect cod (in

e Since 2000, in this k
have thrived and othe
(esp. herring) continue to \

Importance of considering predation
and competition in fishing
management policy

Why?

Could warning climate also helped these changes?



Results: water temperature hindcasting
The Hadley Centre Global Sea Surface and IPCC future scenarios
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Methods: adding the temperature species
preferences and water temperature time-series _
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Results: water temperature predictions
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Results: water temperature predictions
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Results: scenarios

e Status quo: fishing mortality set at 2013 value
» MISY: fishing mortality (F) set at advised MSY (Fycy)

* MSY+RCP2.6: F,,i,+ RCP 2.6

F status quo

Species
* MSY+RCP4.5: F,,.,+ RCP 4.5 20052013
Cod 0.43
* MSY+RCP6.0: F5,+ RCO 6.0 Haddock| 0.8
* MSY+RCP8.5: F,,.,+ RCP 8.5 Whiting | 0.14

Saithe 0.06
Hake 0.018
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Response functions to temperature: which shape?
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Response functions to temperature
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‘Pros and Cons'
<4 Taking in consideration a more sensitive
thermal niche envelop
a4 Overestimating the scaling consumption
off a narrow range of optimal conditions
(especially under warming conditions)




Response functions to temperature: which shape?

‘Pros and Cons' .
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Response functions to temperature: which shape? *

a) b)
gﬂdu‘ g 1350 -
Response function built using species
| distribution statistical models
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<4 High accuracy for the specific case of study
a4 Not possible to infer the same function for
other ecosystems
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Response functions to temperature: which shape?
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LETTER The shape of abundance distributions across temperature

gradients in reef fishes
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Response functions to temperature: which shape?

nature a < High thermal diversity; narrow thermal ranges
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Areas with warming (the North Atlantic) see strong shifts towards warm-water species dominance”



Temperature scenarios
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