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“Model organism 5

The lugworm Arenicola marina
beside it's burrow
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Balance of oxygen demand and supply
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Mismatch of’bx»ygen demand and supp,__ly "
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Temperature thresholds and performance

T : pejus temperatures
Oxygen Tp Tp: loss of performance p PS) P S
limited oxygen supply limit
aerobic . .
o~ T = T.: anaerobiosis decreasing blood oxygenation
(Stteatld)y oxygenation *T.: critical temperatures
State . .
anaerobic metabolism turns anaerobic
g ek ndlism survival time limited unless
Temperginig acclimatization occurs
~ optimum As seen In fishes (Pértner and Knust,
ate o > :
e SCIENCE, in press), long-term warming
perfor- beyond pejus temperatures
/1 A => reduced performance (growth,
0l reproduction, muscle exercise,...)
T => ecological consequences:

decreased abundance
local extinction
shift in distribution

AW &

After: Portner et al. 2004

Performance curve: oxygen supply
budget above basic metabolism

d

3 AQUASHIFT workshop - "SSTrabscre o .
November 14-16, 2006, Kiel el ‘
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Haemoglobin properties

o
Temperature In
20 cm depth
Seasonal changes of P, (oxygen
partial pressure when haemoglobin is
half saturated) s
- increased pg, in summer 3
- facilitated oxygen release to tissues g
during reproductive phase (June- o
September)
.- effects on performance?
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. Conclusions
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The investigated processes show capacities Atlantic

for seasonal acclimatization to regain balance in
oxygen demand and supply.

Climate change: application of the same
mechanisms!

Southernmost populations: Have they
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_reached their adaptation limits?
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