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Cortical bone samples were collected from a range of modern mammals at four field sites along
a 1225 km north-south transect from temperate coastal to arid interior South Australia in order
to address variability in stable carbon and nitrogen isotope composition. Collection sites were
located along the eastern border of the state and included Mount Gambier, Karte, Plumbago and
Innamincka (Figure 1). Mean annual rainfall along the transect ranges from 700-800 mm at
Mount Gambier to 150-200 mm at Innamincka. The herbivore sample consisted of western grey
kangaroos (Macropus fuliginosus). red kangaroos (M. rufus). sheep (Ovis aries). cattle (Bos
taurus) and rabbits (Oryctolagus cuniculus). and the carnivore sample included dingoes (Canis
familiaris dingo), red foxes (Vulpes vulpes). and feral cats (Felis domestica).

Bone collagen carbon and nitrogen isotope values become more positive toward the arid north
in relation to increasing quantities of C-4 plants and decreasing amounts of rainfall, respectively
(Figures 2-3). In addition, carnivores and herbivores can be differentiated by stable nitrogen
isotope values. On average, carnivore bone collagen is approximately 6 per mil more positive
than that of rabbits at Mount Gambier but only 2.6 - 3.4 per mil more positive at the three arid
collection sites (Figure 4). In general, the large eutherian herbivores have mean bone collagen
815N values that are 1.4 - 2.3 per mil more positive than those of the marsupial herbivores.
Eutherian and marsupial bone collagen 815N differences only disappear at the most arid
collection site, Innamincka (Figure 3).

The 815N data suggest that basal metabolic rate (BMR) is an important variable affecting stable
nitrogen isotope tissue composition. Marsupial grazers with lower BMRs than eutherian grazers
collected from the same rainfall zone also have lower bone collagen 8I5N values. A kinetic
model addressing variations in 14N and 15N reaction rates during protein hydrolysis provides a
mechanism to explain the observed differences in bone collagen 8I5N values. As the reaction
rate of 14N is faster than that of 15N, bonds containing 15N break less readily than those
containing 14N. Thus, nitrogen released during the early stages of digestion will contain a
greater proportion of the lighter I4N isotope.This model predicts that animals with lower
metabolic rates will also have lower 815N tissue values due to the increased probability of using
this 15N-depleted nitrogen for protein synthesis versus energy. Conversely, animals with
higher metabolic rates are more likely to use the 15N-depleted nitrogen for energy versus protein
synthesis and consequently on average their tissues will have higher 81;>N values. BMR
differences between carnivores and herbivores also provide a mechanism for trophic related
515N tissue variability. As carnivores have higher metabolic rates than herbivores, they should
also have higher bone collagen 815N values in all rainfall zones.
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Figure 1. Map of South Australia showing location of four sample collection sites:
1. Mount Gambier, 2. Karte, 3. Plumbago. 4. Innamincka
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Figure 2. Mean bone collagen S13C values for sheep and cattle
versus macropods at four locations in South Australia.
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Figure 3. Mean bone collagen 515N values for eutherian herbivores
versus marsupial herbivores at four locations in South Australia.
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Figure 4. Mean bone collagen 515N values of eutherian carnivores
versus rabbits from four locations in South Australia.


