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World capture and aquaculture (FAO 2007)
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Impacts of fisheries - |

e Mean trophic level reduced in world
fisheries (Pauly et al., Science 1998)

e The large fish of the oceans were depleted
80-90% by 1980 (Myers and Worm, Nature 2003)

e All fish gone by 2048 (Worm et al., Science 2006)



Impacts of
Fisheries - Il

A data base of
abundance,
catch, fishing
mortality,
recruitment and
SSB from 350
stocks

(CO u rtesy of O=Ecosystem models
. A=Stock assessments
prof. Hilborn,

ﬁ Univ. of Seattle)

M =Research surveys




Impacts of
Fisheries - Il

Fish stock

development
1970 - 2005

(courtesy of
prof. Hilborn,
Univ . of Seattle)
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I m p aCtS Of _ | ; . @ Assessments
2 2 Q  Surplus production
Fisheries - IV

Current yield
and stock
biomass related
to MSY
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(Fisheries not doing
that bad, but room
for improvement!)

(courtesy of prof.

Hilborn, Univ. of
Seattle) Bcurrant:',E'MS‘f




 ISLAND 7KR
North Easth Arctic cod:

- Managed by the Joint
Norw. — Russian Fishery
Commission

- Quotaes shared equally
between Norway and
Russia and 14 % to third
countries.

- Wintering area (4 years and elder)- Spawning areas

- Feeding area(4 years and elder) »  Spawn migration
% Juvenile area (1-3 years)
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Ecological interactions in the Barents Sea

Towards an MSY based
management of fish stocks
In an ecosystem context

..................
......

(Rattingen and
Tjelmeland 2009)
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*Beeing able to run
production over long
time with acceptable

environmental impact
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Environmental impact

Carrying

Knowledge

capacity 1

cautionary approach”
Joll

Production (biomass/feed used)

Regulations according to carrying capacity
necessary for further sustainable expansion

of aguaculture production




Regional carrying capacity,
e.g.: salmon lice as limiting factor

Eutrophication

m—

Production/biomass

"Shortest stick” limits sustainable production
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Climate change:
observed and
modelled
temperature
Increase in the
Northern Atlantic sk

Temperature of the Kola section in the Barents Sea (courtesy PINRO, Murmansk)

2050



Simulated change of ice distribution by
doubbling of CO,-concentration

Pink: Control
White: Dobling of atmospheric CO,
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Ocean acidification — transformation of sea

water towards a more acid like condition — but
the ocean will not be “acidic”
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Carbon dioxide emissions are making the oceans
more acidic, imperiling the growth and
reproduction of spedes from plankton to squid
BY MARAH 1. HARDT AND CARL SAFINA

_Scientific American,
& August 2010

Threatening Ocean Life T INg W ¥ ) “‘ from the Inside Out

KEY CONCEPTS
m Tha pH of sawater warkiwide &

Bl A1, bolancs tha cangig pH imska
‘!.-[: “y thwirbadias impairs thair abiliy

— i fo raproduce and grow. Many
- o -5 ks ars unlkaly to geneti-
! A mally adept to poaan addtfi-
rvtion, bacause the change
"\ Bacumig oo quickk.
W m A padewither,
=" % tho maninafood chain

would be disrugtad; hu-
man action k naedad ta curtall
further acidication.
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Matre CO, exp.
facility

(5000 I and smaller tanks)

pH measurements
CO, bottles

System for addition of acid and
bicarbonate will also be installed

ﬁ Today regulation by O,
Will also be regulated by pH
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EUROPE’'s marine science
community

- will deliver the knowledge
needed If challenged and
stimulated

BASIN Study Area and a
conceptualization of the Instrumentation.

e R et
Pt orth Atlanti¢’ X «
Subpolar Gyre’ b g
i *f\: 3y :

Western North
Atlantic Gyre

. Ecosystem Moorings wes Mooring Arrays >P= Ocean Gliders
= Ecosystem Transects 4 ARGO Floats



	Sustainable harvest of Biotic Ocean Resources
	Slide Number 2
	Impacts of fisheries - I
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Northeast arctic cod
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20

