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Climate Change, Human Impact & Megafaunal Extinctions

During the Late Pleistocene, aver 20 generar of megafauna disappeared from
the Australia-Neww Guinea landmass of Sahul.'2 These extinctions broadly
coincided with projected dates of human arrival. Some researchers suppot a
human-mediated exdinction model where large-hodied animals were rapidly
driven to exdinction between S0ka to 40ka, via over-hunting and habitat
modification. 3+ Others poirt to climatic instabilty in the Late Pleistocene as a
major driving force behind the megafaunal extinctions5 At Cuddie Springs,
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e Assessing Environmental Change at Cuddie Springs

§ The prolonged co-existence of humans and megafauna at Cuddie Springs
highlights the need to investigate the possible role of climate change in the
decline of the Australian megafauna. The palynological evidence suggests
that the phase of megafaunal decline and eventual disappeararce from the
fossil record (~30ka) coincided wvith the onset of a period of ephemeral lake
conditions and incressed grassland cover, followed by a period of pronounced
aridity and extended dy lake conditions.? The hiochemical analysis of
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Stable lsotope Anahysis of Megafaunal Bones & Teeth: A Palaeoenvironmental indicator

When an animal feeds on a plant, the carbon in the plant is pattially incorporated into the animal's body, e.g., into bone and tooth
mineral. The carbon isotopic composition of each animal reflects that individual's dietary carbon intake 2 Plants adapted to more arid,
summer rainfall-dominant climates have a different carbon stable isotopic composition (i.e., ratio of carbon-13 to carbon-12, or 68C)
than plants adapted to more temperate, winter rainfall-dominant climates. Arid-adapted plants, which include most tropical grasses,
are called 'C,' Temperate-adapted plants, such &= most frees, herke and temperate grasses are called 'C,' &s climatic conditions
change, the relative abundances of Cyand C, plants change, altering the overall carbon profile of the food available to animals in the
region. Since the average carbon isotopic signature present in the plants consumed is preserved in the tissues of the consumer, we
can use the carbon isotopic composition of megafaunal hones and teeth from various archaeological levels towork backwards and
reconstruct climatic shifts reflected in the change (or lack thereof) in relative proportions of C5and C, plants in the Cuddie Springs
region through time.
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Analyses In Progress
Data obtained from modern Australian vegetation and fauna indicate that the climatically-induced variabilty in overall plant carbon
isotope values is reflected inthe isotope values of Australian herbivores. 14213 We are obtaining carbon isotope data from 13 tooth
and 51 bone samples of extinct and extant megafauna from the archaeological and pre-archaeological strata (SUG+) at Cuddie
Springs in order to investigate the degree of climatic change leading up to and including the period of megafaunal decline. Carbon
isotopic fransects along the gronth lines of Yombatid and Diprotodontid fossil teeth from Cuddie Springs will provide further insight
intathedegree of seasonal climatic variabilty at the site. 13
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