Gene loss and
climate change

A recipe for extinction?

any uncertainries surround the
timing, magnitude and patterns
of climare change. Because these
factors influence pressires such as habirar
loss and fragmentation, the impacr of
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populations decline and lose genetic
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and poor dispersal abilities. In some
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The wombats must be sedated before being

handled and blood sampled. The task is
performed here by Dr Andrea Taylor and
Cindy McLaughlin.
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known ol these is the northern
hatry-nosed wombar, a species
whose reproductive rate is slow,

particularly in adverse conditions.
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Much of whar is kEnown Dr Andrea Taylor holds one of only 65 remaining

tbhout the movements and narthern hairy-nosed wombats, Studies by Taylor and her
demography of the wombai colleagues have found that the wombat has experienced a
F"‘F"': ition 15 based on trapping significant decline in of genetic diversity as a result of
blood sampling and radio habitat loss and degradation.

tracking studies by Queensland's

Department ol Environment (QDoF), Bun What they needed was a way ol
these techniques are not ideal, because the monitoring the wombars without having to
females in particular are teap shy, Thus catch, sedare and handle them. And wich a
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An innovative new
MOonItoring system
involves collecting
wombat hairs on
tapes laid across
the burrow
entrances.
Individual wombats
can then be
identified from the
genetic information
contained in the

hair follicles.



entrances to the wombats’ burrows. The
hair follicles contain sufficient genetic
informartion to enable individual wombars
to be identified.

Dr Andrea Taylor assessed the hair-
sampling technique during her PhD
research at the University of Mew South
Wales into the loss of genetic variation
among the northern hairy-nosed wombats,
‘By continually haii sampling the
population we¢ can find our where
individuals are moving to,” Taylor says.
“T'he effeer is similar to thar achieved by
radio  tracking, but also includes
informarion about population numbers.”

Studies by Taylor and her colleagues
have found that, unlike the more abundant
southern h'.Li.l'}'—nn.-,a.'a.l wombar ([ !.H{'ﬁ'mnj.
the northern hairy-nosed wombar has
experienced a significant decline in genetic
diversity as a result of habitar loss and
degradation. The wombat's plight is
outlined in the recently-released
Department of Environment, Sport and
Territories report, Australia: State of the
Environmene 1996, as an example of genetic
drift. This occurs in small populations
when oo few offspring are born in cach
generation ro carry all of the genetic
variability of the parent population,

This loss of genetic diversiy is likely to
reduce the wombart's capacity to resist
pressures such as drought, disease and
climate change. Anorher danger is the

Feral cats represent ane of many threats to the survival of the northern hairy-nosed wombat.

This one is held by Alan Horsup from Queensland's Department of Environment, leader of the
northern hairy-nosed wombat ‘recovery team’. Behind him is a wombat trap, part of a
traditional system used to study the wombat colony at Epping Forest National Park.
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whether this is occurring at Epping Forest,
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normal reproduction,

Learning more abour the ages and

relationships of the wombar population will

depend on the long-termi continuation of

Ten vertebrate species most threatened by climate change

Species Verlebrate Loss of core climate
order area (%)

Kowari

{Dasyuroides bymei) Mammal 99.6-100

Red-tailed phascogale

{Phascogale calura) Mammal 99.4-100

Central rock-rat

{Zyzomys pedunculatus) Mammal 94.0-100

Forty-spotted pardalote

(Pardalotus quadragintus) 86.0-100

Swan palaxias

{(Galaxias fomtanus) 81.8-100

Dusky hopping-mouse

(Notomys fuscus) Mammal 78.9-100

Heath rat

(Pseudomys shoriridgei) Mammal 71.7-100

Broad-headed snake

(Hoplocephalus bungaroides) Reptile 65.1-98.9

Northern hairy-nosed wombat

(Lasiorhinus krefftij) Mammal 59.4-100

Carpentaria grass wren

{Amytornis dorotheag) 51.6-100

Glimate change due 1o increasing greenhouse gases is a potential threatening process to Australia’s biodiversity.
Some vertebrale species may be driven to extinction due to loss of core habital.

Source; Australia: State of the Environment 1836, atter Dexter at al, 1935

the hair-sampling program. which is
coardinated by a ‘recovery team’ led by Dr
Alan Horsup of QDoll. The hair samples
are analysed in Bill Sherwin's laboratory at
the Universicy of NSW, and the animal’s
feeding ccology is being studied by I'hD
student Andrew \X-'uu]nnu!_:h at James Cook
University.

Faylor, who now works ar Macquarie
University, is studying the genetic diversity
in New Zealand of three vulnerable
Australian marsupials: the parma wallaby,
tammar wallaby and brush-railed rock
wallaby. It is thought that the New Zealand
]m]lul.uinn\ may contain unigue genetic
diversity which has been lost from Australia
through population extinction, It is possible
that their genes could be reintroduced to
boost the inevitably declining diversity of
lacal populations.

For the wombars of Epping Forest,
however, genetic variability can only be
regained through the long-term process of
random mutation, Careful management
may overcome some of the problems
associated with inbreeding and generic
drift, bur the wombart's ability to survive a
habitat shift is poor, Climate change may
be the pressure that drives the northern
hairy-nosed wombart, and other vertebrate
species, Lo extinction,

Contace: Alan Horsup, Queensfand
Department of Envirenmment, (07) 936 0549,

Jax (079) 36 2171,

+ A feature on Australia; State af the
Environment 1996 starts on page 11.
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