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Thermal physiology: study of physiological adaptation to
temperature

Temperature affects all biological process

Climate change and its ecological
Impacts on biodiversity Is a major issue
In ecology and conservation biology

e Africa: the hardest hit continent
(IPCC 2007)

e Limited adaptive capacities among
the tropical organisms (Scholander et
al. 1955, Smith & Smith 2001)




Key to understand ecological impact of climate change is
understanding adaptive phenotypic plasticity such as
thermoregulatory behaviour & physiological tolerance
limits among organisms




How plastic are South African ungulates with their
thermoregulatory behaviour & thermal physiology

(.e. body temperature plasticity)?

Per Fredrik Scholander et al. (1950)
 “It seems then that the narrow band of
body temperature on which both birds
"+ and mammals operate is a
j fundamental, non-adaptive constant in

their biochemical setup” (1, p. 261).



Comparative thermal eco-physiological
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Body Tem perature (Tb)
recorded at each 15 minutes
Interval
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Data analysis

Tp divided into 8 different parts for aday  calculated
mean Ty, for each day part per season (Winter= June,

July & August: Spring=Sep, Oct & Nov: Summer=Dec,
Jan & Feb)

Repeated measure ANOVA
Season as within-subject factor

Species, study area & part of a day as between- subject
factors




If body temperature is plastic, then

1. Mean Ty Is higher during hot periods and lower during
cold periods (seasonal effect)




2. Variation around mean T, (amplitude) is higher in more
stressful environments (= cold season in Asante Sana)




1. Seasonal effect on mean Tb ()
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Seasonal effect on mean Th ()
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As expected, Mean Ty Is higher during hot periods
and lower during cold periods (seasonal effect)



2. Variation (amplitude -C) around mean body

temperature in winter

4.00 1
3.50 -
3.00 1
2.50 1
2.00 1
1.50
1.00 1
0.50 -

0.00 -

**

Impala

W ildebeest

Mapungubwe

Asante Sana

Eland

No variation in amplitude for Impala and eland
between Mapungubwe and Asante Sana
Wildebeest in Mapungubwe showed
significantly larger variation in mean Ty



Conclusion

1. As expected, Mean Ty is higher during hot
periods and lower during cold periods (seasonal

effect)

2. In contrast, impala and eland did not show any
significant variation around the mean Ty between the

study areas

However, wildebeest in Mapungubwe showed
significantly larger variation in mean Th, may indicate
their stressful condition in Mapungubwe
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