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Abstract

The bilby Macrotis lagotis is a threatened species of bandicoot and wild populations are
now restricted largely to spinifex grasslands in arid Australia. The species is one of the few
medium-sized native mammals (35-5500 g) remaining in the arid zone. Most other species
in this size range have become extinct or are now restricted to the more temperate parts of

their former range.

In this thesis, I examined the distribution and abundance of the bilby in the Tanami Desert
in an area covering 230,000 km”. This desert is similar to other parts of the arid zone
dominated by spinifex grasses. The landscape is mostly flat, soils are generally poor and
annual rainfall is exceedingly variable. It is sparsely settled by humans and supports little
pastoral production and no agriculture. The challenge to manage these areas for
conservation is immense because of the difficulties in controlling populations of

introduced predators and herbivores and wildfire.

The bilby can be easily bred in captivity and populations have now been established in
several predator-proof exclosures on the Austrdlian mainland. This high-intensity form of
custodial management has taken much of the attention away for the wild bilby populations.
My work aimed to partially redress this situation. [ investigated the potential of fire as a
form of low-intensity manipulative management to improve the status of wild bilby
populations. The use of fire as a management tool was examined because previous
research indicated that fire-promoted foods sometimes formed a large component of the

bilby diet.

The scarcity of bilbies in the study area posed a number of methodological problems and a
number of techniques to collect information on bilby occurrence were trialed. The use of
tracking as the principal means to record bilby occurrence provided the opportunity to
collect data on a range of other species that occupied habitat concurrently, including feral

cats, foxes, dingoes, rabbits and camels. A combination of an aerial survey using a
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helicopter and a ground-truth plot technique proved to be the most rapid and cost effective

means to produce repeatable data on bilby occurrence.

A statistical modelling approach was used to make inferences about the processes that
shape distribution and the environmental conditions that provide refugia for the species
examined. I used this approach to examine a number of ecological models. Three related to
the ecological framework for arid Australia proposed by Stafford Smith and Morton (1990)
and the remainder related to the hypothesised causes of medium-sized mammal decline.
The proposition that introduced herbivores would be more prevalent on fluvial substrates
was supported but there was little support for the proposition that introduced predator
species would follow a similar pattern. Foxes and feral cats used a widé variety of habitats
and were common on the poorer, sandy substrates. The dingo was the only predator
species that showed a vstrong association with drainage lines.

At a landscape scale, a number of variables w.ere found to associate significantly with bilby
prevalence. Proximity to recent fire was a significant variable but only in the central part of
Tanami Desert. There was a positive association with lateritic and rock feature substrate,
the rainfall gradient and dingo prevalence. None of the hypotheses proposed to explain
medium-sized mammal decline was overwhelmingly supported. The positive association
between bilby and dingo prevalence indicated that the two species favoured similar habitat
and that the dingoes may be providing a rescue effect for bilbies. A substantial part of the
dingo diet in the study area was feral cat and foxes were absent in the northern quarter of

the study area and on drainage substrates when dingoes were prevalent.

Through dietary analysis I was able to link fire pattern and bilby prevalence. Plant material
was the predominant component of the diet in the central part of the study area where bilby
prevalence was greatest. Seed from a fire-promoted plant Yakirra australiense formed
most of the plant material consumed particularly, in close proximity to recently burnt
habitat. This provided a strong indication that habitat suitability for the bilby could be

improved with fire management.
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The factors affecting the production of Yakirra and fire recurrence were investigated and a
simple decision model was developed to assist managers decide where and when to burn,
and amount of Yakirra to expect. The information required to run the decision model could
be derived from current remotely sensed spatial databases that document monthly rainfall
and fire history. Yakirra abundance was associated positively with summer rainfall and
diminished with time since fire. Fire recurrence was associated with vegetation cover that
could be best estimated using the variables of antecedent rainfall since fire and rainfall
within a three month period. Fire management to enhance habitat suitability for the bilby
would be of most benefit in the northern part of the Tanamt Desert where growth rate of

vegetation is high and there is little existing fire age heterogeneity.

Based on the extent of occurrence, the distribution of the bilby has changed little in the last
20 years. However, much of the area defined by occurrence is evidently acting as a
dispersal sink with widely dispersed, extremely low-density bilby sign and no indication of
juvenile production. It is suggested that the bilby status is less secure than previously
thought and future assessment should be based on the area of occupancy and not extent of

occurrence.



