
Increasing food production from the sea 
while improving conservation benefits

Keith Brander
Currently on a Fellowship with

Climate Adaptation Flagship, Marine and Atmospheric Research

(CSIRO, Hobart)

K Brander Seminar 4 March 2011



and capture � and 
aquaculture x production



��������	
����	�

���������	
����	�

� 
����
����������������������������������������������������������������������



Circle size shows fish catch per unit area
numbers are FAO regions



Phytoplankton and fish production
(line forced through origin)



Demersal fish landings per unit area
1950-1998 showing highest, lowest, upper and lower quartiles
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Marine ecosystem services

Fisheries

Carbon sequestration

Amenity (recreation, tourism)
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Coastal protection

Waste disposal (pollution)

Nutrient recycling



o Sustainable services depend on healthy marine 
ecosystems

o Healthy marine ecosystems are more resilient to 
climate change
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o What do we mean by “healthy”?

o How do we reconcile biodiversity conservation 
and marine capture fisheries production?
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Yield (solid) and biodiversity loss 
(dashed) as a proportion of their maxima
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Based on the agriculture Fig, but axes are transposed
(and marine ecosystems have not been transformed by agriculture)
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Human pressures on marine ecosystems
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Collapses (and extinctions) are not new
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Vulnerable life history

Common skate ~3m long; matures at 11 years.
Once common from Morocco to Northern Norway
(including the western Baltic and Bassin
d’Arcachon), but now rare and locally extinct.

K Brander Seminar 4 March 2011

This “species” is now recognised as two even
more endangered species



”... it has to be accepted that this species 
and others like it will be fished out as a 

consequence of the exploitation of other 
demersal fish species.”
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Capture fisheries are hunter/gathering
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Agriculture has altered ecosystems in deliberate 
directed ways.

Alteration of marine ecosystems has been 
largely uninteded and unknown.
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We are grappling with how to define the 
Ecosystem Approach and how it can embrace 
conservation, food production and equity



Implications for fisheries management

i. Increases in fisheries production may cause 
ecosystem damage

ii. Adaptive co-management (society-industry-policy-
science) is needed to develop an acceptable science) is needed to develop an acceptable 
balance...

iii. ...and to design,  implement and support 
management that is well informed, robust and 
responsive
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Key messages for fishing industry

i. Opportunities for increased marine production may 
be few...

ii. ....so high value, sustainability and light ecological 
footprint are important.footprint are important.

iii. Premium on foresight and flexibility as conditions 
change

iv. Australian co-management is well developed!
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Main work here will be on:
climate adaptation options for marine  policy

Climate
modelling,
scenarios
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Relevant, Reliable
Robust, Understandable,

Timely, Affordable

Marine ecosystem
modelling

Policy,
Industry,
Society


