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Are fish in hot water? §

A Future seas:
I Mean SST 1-3°C increases predicted in next 100yrs

A Consequences of temperature for fish:
I Indirect: Habitat degradation leading to population declines
I Direct effects on performance / behavior unknown

A Acclimation and Adaptation potential ?

A Coral Reef Fish:

I Broad geographic ranges
I Strong genetic structure of some small species

I 4-5°C differences in summer temperatures across
range

I ? Local adaptation to thermal environments



Thermal tolerance of fish

A Ectotherms: Small temperature increase has large effect

A Metabolic rates increase with temp. = higher demand on
O, supply.

A Tolerance determined by supply capacity

A Performance capacity = Aerobic scope
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Aerobic capacity In
coral reef fish

Nilsson et. al 2009, Global Change Biology
15(1405i 1412)

A Capacity for O, uptake reduced
as temp increases:

Cardinalfish (2 spp):
A50% loss by +2°C,
A+4°C = no capacity
A Sensitive

Damselfish (3 spp):
AScope decline
ARelatively tolerant

A Long term adaptation?
A Adaptation to local environments?
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Increasing average summer temperatures ( C)

A Expect populations in hotter region to do better
In hotter temps than those in cooler regions.



Methods

A 6 Common spp: 2 Cardinalfish, 4 Damselfish \

i Broad geographic ranges (Sth-Nth GBR) |

A Temperatures;

I Current summer average, +2 to 5°C
ALizard: 29, 31, 32, 33
AHeron; 27, 29, 31, 32, 33

A 4-7 days acclimation period
A 6-9 fish per treatment

A Resting chamber
I 1hr acclimation, 1hr O, use
A Swimming chamber

I Max rate of O, use, 5-
10mins hard swimming.




Aerobic scope results: Cardinalfish

Absolute aerobic Scope
(mg kg h?)
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A Cooler populations have similar tolerance as
hotter populations
A Both sensitive to higher temperatures
A No capacity remaining at 33°C



Aerobic scope results: Damselfish

A 2 x opposite effects:

A 2 x similar scopes

Absolute aerobic Scope (mg kgt h?)
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O, consumption: Resting and Maximum
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