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“Modification of form is admitted to be a matter of time. The amount of diversity in 

the organic remains of two beds or strata is a measure of the time between the 

deposition of those strata. So the amount of diversity in the species of two adjacent 

islands is the measure of the time those islands have been separated.” 

Alfred Russel Wallace (1864 p. 111). 

 

 

 

 

Wallace, A. R. (1864). Remarks on the habits, distribution, and affinities of the genus 

Pitta. Ibis 6, 100–114. 
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ABSTRACT 

Islands have been a focus for the study of evolutionary and ecological processes 

since the time of Darwin and Wallace. In this study I examine faunal responses to 

climate change and isolation on Kangaroo Island (KI), South Australia, over 

approximately the last 50 thousand years (kyr). KI lies off the south coast of South 

Australia near the edge of the continental-shelf. It retains the largest proportion 

(47%) of uncleared natural vegetation in any of the agricultural districts of southern 

Australia and has been spared the introduction of rabbits and foxes. In addition, it is 

the only part of Australia that was not inhabited by Aboriginals at the time of 

European colonisation. Consequently, KI may retain the best-preserved natural 

ecology in southern Australia and is therefore vital for the conservation of southern 

Australia’s biodiversity. 

 

Prior to isolation, land-bridge islands typically support diverse ‘mainland’ faunas 

that, once isolated, suffer elevated selection pressures and extinction rates. Therefore, 

island fossil records can provide detailed archives of how faunas responded to past 

environmental change and isolation and offer excellent potential analogues for 

predicting the long-term impacts of anthropogenic habitat fragmentation. KI was 

isolated from the mainland by rising sea-levels around 9 kyr ago. Here I examine 

variations in stable isotopes, sedimentology, geochemistry, chronology and non-

volant mammalian fauna from a Late Pleistocene–Holocene fossil assemblage 

excavated from Kelly Hill Cave (KHC; CEGSA No. 5K1) in the Kelly Hill Caves 

complex. KI’s existing Late Pleistocene–Holocene fossil mammal assemblages are 

re-examined and pre-European faunas of Eyre and Yorke Peninsulas are also 

investigated.  
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The KHC fossil assemblage spans from >20 to 7 kyr ago and records shifts in 

mammal community composition across the Last Glacial Maximum (LGM) and 

Holocene isolation. Total species richness did not vary greatly through the sequence, 

but relative abundances of ecologically divergent species varied greatly. Several 

heath species were abundant during the relatively cool, dry Late Pleistocene but 

declined with the onset of relatively warmer, wetter Holocene conditions. Arid zone 

species were most abundant during the LGM only and mallee/woodland species 

became more abundant during the Holocene. These patterns are supported by stable 

isotope and sedimentary records. The mammals excavated from KHC clearly 

responded to climate change, but only three species were extirpated from the 

sequence during the LGM. This bolsters an emerging view that Australia’s native 

fauna was highly resilient to climate change. A further four species disappear within 

2 kyr of KI’s isolation, but all were previously rare. Nineteen species were extirpated 

from KI between 7 kyr ago and the Present, many of which were lost soon after 

isolation, which is consistent with the predictions of island biogeographic theory. As 

the fossil record between 7 kyr and Present is provided by nearby archaeological 

assemblages that doubtless have different collection biases, locating and analysing 

fossil deposits younger than 7 kyr will be an important focus of future studies.  
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