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FACE experiments in Duke Forest
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What about fisheries predictions?
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Why are predictions of fisheries productivity
poor or non-existent?

• Ocean climate forecasts are inadequate

• We don’t live in the sea

• We don’t control the production systems

• We harvest hundreds of species, not just a few plants

• We have virtually no experimental basis

• Even if we could predict primary production, the transfer to 
harvested species is long and uncertain

• Climate is only one of many human impacts

• There is a lot of natural climate variability
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How can we improve our predictions for fisheries?

• Better ocean models → model NPP (all scales)

• Analysis and models which aggregate and simplify

• Understand and represent trophic dynamics better

• Regional models with key local processes

• Experiments, comparative field studies, meta-analysis

• Control of production systems

• Analogues from the past

• Reducing fishing mortality
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Net primary production is a function of SST & Chl.  The 
Control and Warming scenarios affect both
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Transfer through the trophic pyramid
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Experimental evidence

• Rainbow trout (Oncorhyncus mykiss) 2oC rise causes increased
appetite, growth, protein synthesis, O2 consumption in winter, but 
negative effects in summer

• Temperature effects interact with other global changes including
falling pH, rising nitrate and ammonia to increase metabolic costs.

Morgan, McDonald & Wood 
2001, Global Chnage Biol. 7: 
345-355
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Schematic effect of a 2o C increase in temperature.
Shading represents temperature regions with progressively more 
adverse effects.

The mean temperatures are the same in both panels but seasonal 
amplitude is reduced in the right panel and neither pattern enters the 
adverse region.  

Climate change may of course affect the amplitude of such seasonal 
cycles as well as the mean. 
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Climate variabilty and extremes

• Major impacts of climate over the next decades will probably be due 
to climate variability and extreme events
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Temperature at Hell’s Gate (Fraser River, BC) in 2004 (blue line)

60-year mean (black solid line), ±1 standard deviation (yellow lines), 
and 60-year minimum and maximums (dashed black line).

For several days in mid-August Fraser River water temperatures as 
measured at Hell’s Gate were the highest ever recorded
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Control of production systems

• Reducing fishing mortality

• Aquaculture

• Stocking, ranching etc.

• Spatial planning of sea use

• Transformation (akin to agricultural revolution)
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As policy makers grapple with the
global problems of marine ecosystem

management, a historical perspective is 
needed to envision what oceans have 
produced in the past and what they

might produce in the future
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What are the priority issues for management of
marine ecosystem? 
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Message

Reduce overexploitation and habitat loss
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Reducing overfishing will also:

• Achieve MSY
– stable or increased catch for less effort

• Adapt to climate
– by restoring populations and ecosystems to a 

more resilient state

• Mitigate carbon use
– less fishing effort and use of fuel

This is a triple-win strategy
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What kind of marine ecosystem do 
we want?

• Restore to earlier state ?

• Maximise food production ?

• High amenity value ?

• Increase carbon uptake ?
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