
Predicting fire impact on 
small vertebrates 

A drawing of the rare marsupial the Kultarr by Perth artist Ella fry 

Goldfields marsupials 
Two interesting mar

supials were recently 
brought into CALM's 
Kalgoorlie office. 

A rat-sized carnivo
rous marsupial known as 
a kultarr was rescued from 
a cat at Lake Mason Sta
tion. 

The kultarr is a com
paratively rare marsupial 
restricted to the more arid 
parts of Australia. 

Despite its enlarged 
hind feet, studies have 
shown that it is predomi
nantly quadripedal 
(meaning that it uses both 
fore and hind legs) . 

Predation by intro
duced foxes and cats is 
probably the greatest 

threat to the survival of 
this creature, which is 
nocturnal and probably 
eats insects and spiders. 

As well as Lake Ma
son, it also occurs at 
WanjarriNatureReserve 
near Wiluna and Jilbadgi 
Nature Reserve near 
Southern Cross. 

The other marsupial, 
a pygmy possum, did not 
have such a lucky escape 
- it was killed by a cat 
near the new Hannans 
sub-division. 

Although only the size 
of a large house mouse, 
these animals are true 
possums and are closely 
related to the feathertail 
gliders of the eastern 
states. 

Pygmy possums are 
nocturnal, often sleeping 
in disused birds' nests 
during the day. They feed 
on nectar and pollen from 
flowering plants and sup
plement their diet with 
insects. 

In the Goldfields, 
pygmy possums live 
mainly in woodlands, 
though they occur east of 
Kalgoorlie in spinifex and 
sand-dune country to the 
edge of the Great Victo
ria Desert. 

In more temperate 
parts of the south-west 
they occur in heath and 
mallee. 

- ANDY CHAPMAN 

by GORDON FRIEND 

The effects of fire on 
animal and plant life 
and the role of fire in 
the management of 
wildlife habitat on na
ture reserves are impor
tant issues in conserva
tion and land manage
ment. 

CALM is addressing 
these through along-term 
program of research fo
cussing on particular 
habitat types (especially 
in arid and semi-arid re
gions) based on an ex
periental approach. 

To obtain experimen
tal data on which to base 
management decisions 
does, however, require 
much time, money and 
personnel. 

Guidelines are needed 
urgently, and there is a 
clear role for predictive 
modelling. 

Such modelling sys
tems are now quite well
developed and sophisti
cated with respect to fire 
behaviour and plant eco
logical effects ( eg fire 
management systems 
PREP LAN, EXPERT 
SYSTEMS), but no at
tempt has yet been made 
to develop a model which 
enables quantitative pre
diction of the impact of 
various types of fire on 
fauna. 

As part of the 
department's Fire Ecol
ogy Research Program 

Don Munro gets ready to free a tagged duck at a recent early morning session at Shenton Park Lake. 

Scopewest tagging underway 
Scopewest - the Swan the Royal Australasian 

Coastal Plain Waterbird Ornithologists Union 
Project - is now well have carried out two 
underway. waterbird surveys in 258 

CALM News ran a wetlands on the Swan 
story on the survey proj- Coastal Plain and will do 
ect earlier this year, an- their third in April. 
nouncing extra funding 
from a Commonwealth 
grant of $106,000. 

The article - and sub
sequent ones in the met
ropolitan and community 
newspapers - asked 
people to report the col
oured tags to CALM's 
Wildlife Research Centre 
at Woodvale. 

So far volunteers from 

Meanwhile Grant 
Pearson, Don Munro and 
Stuart Halse, with help 
from other Woodvale 
staff, have colour-marked 
400 egrets, spoonbills and 
ibis and about 200 ducks 
to provide some individu
ally-identifiable birds. 

It's hoped the RAOU 
observers (as well as 

CALM staff and the gen
eral public) will report 
sightings of these birds to 
give us some idea of the 
pattern of movement of 
waterbirds on the coastal 
plain. 

Duck-marking is con
tinuing and by the end of 
April about 1000 birds 
should have been marked. 

Dr Andrew Storey has 
been recently appointed 
to CALM for two and a 
half years to work on the 
project. 

He will be sampling 
the wetlands each time 
waterbirds are counted to 

provide information 
about water depth, water 
chemistry, productivity 
and vegetation in the 
wetlands. 

He will be using this 
information to help ex
plain why waterbirds 
occur where they do and, 
therefore, what habitat 
management they re
quire. 

Information from the 
project will also be used 
by other government 
agencies to help minimize 
the effect of future urban 
development on Perth's 
waterbird population. 

investigating faunal re
sponses to fire, such a 
model is being developed 
by Dr Gordon Friend, 
based on research at 
Tutanning Nature Re
serve, to assist land man
agers and to aid the for
mulation of hypotheses 
regarding fire effects. 

These predictions can 
be tested and further re
fined through the experi
mental approach adopted 
in the research. 

The model is based on 
the concept of species 
"life form types", which 
are derived from an 
individual's shelter and 
food requirements - the 
two essential (resource) 
criteria for existence. 

If these criteria are 
adequate, activity and 
breeding take place and 
these latter two (time
based) phenomena give 
rise to population and 
species persistence. 

Species are thus able 
to be grouped on the ba
sis of similar shelter and 
food requirements into a 
numberoflifeform types 
(= guilds). 

requirements, and this 
takes account of the fact 
that a species needing, 
for example, hollow trees 
for shelter and nectar for 
food, is likely to suffer a 
far greater impact than 
one that burrows and is 
omnivorous. 

To be of general use, 
however, the model 
needs to consider fire 
regimes and incorporate 
factors that take account 
of intensity, season and 
frequency of burning. 

This can be done by 
further weighting of shel
ter and food scores de
pending on the intensity 
of a particular fire, and 
adding in seasonal activ
ity/breeding factors de
pending on the season of 
burning. 

Factors taking account 
of frequency are difficult 

to derive as little infor
mation exists on how dif
ferent species respond to 
different fire frequencies. 

The relationship be
tween impact and fire 
interval is likely to be of 
an exponential nature, 
however, so the logarithm 
of fire interval, or its re
ciprocal, may be appro
priate. 

Clearly, much remains 
to be done to refine the 
model so that it can be 
used by land managers. 

In particular, it needs 
input of data on the rela
tionship between fire in
tensity and the environ
mental attributes defining 
various species' shelter 
and food requirements, 
and input from a profes
sional modeller to refine 
the system mathemati
cally. 

Based on the probable 
changes fire has on an 
animal's environment, 
shelter and food require
ments are able to be listed 
in order of increasing 
impact/sensitively to fire. 

Thus more "weight" 
is given to fire sensitive 

One of the reptiles being studied at Tutanning, the 
legless lizard Pygopin lepidopodus 

Experimental burning in a 
wheatbelt reserve 

A research burn to 
determine how small 
mammals, reptiles, 
frogs, invertebrates and 
plants in wheatbelt re
serves respond to fire 
was recently carried out 
in Tutanning Nature 
Reserve in the central 
wheat belt. 

The burn followed 
years of work by several 
Woodvale scientists and 
was part of Dr Gordon 
Friend's work on small 
vertebrates and inverte
brates at Tutanning and 
his development of a 
quantitative model on 
how these are affected by 
fire . 

Gordon, his technical 
officer David Mitchell, 
together with Angas 
Hopkins and Judith Har
vey, have been studying 
this area on Tutanning 
since 1986 and have 
amassed probably one of 
the most extensive pre
fire data bases on small 
vertebrates, invertebrates 
and plants in such semi
arid habitats in Australia. 

This work will con
tinue for the next three to 
four years. 

Sampling will then be 
gradually reduced to be
come a long-term moni
toring procedure. 

The Tutanning fire 

Tony Friend uses a portable radio receiver and 
aerial to locate collard phascogales 

experiment involved a 
moderate intensity burn 
under late summer con
ditons to (partially) emu
late nature. Most previ
ous management bums on 
the reserve had been un
der mild spring condi
tions. 

After a year's delay, 
and after a false start on 
March 1 7, the long
awaited bum took place 
on March 20. 

Conditions were 
milder than prescribed, 
but the fire gathered 
momentum and burnt out 
most of the 100 ha block. 

It was just the sort of 
fire needed for the eco
logical management of 
such wheatbelt reserves 
and a vast amount of 
much-needed informa
tion will be gained from 
it. 

The fire was attended 
by eight CALM research
ers and several volun
teers , Narrogin district 
staff, fire crews from N ar
ro gin, Katanning and 
Collie, and a small num
ber of local farmers . 

Fire behaviour meas
urements and valuable 
weather information were 
collected by Lachie 
Mccaw, Bob Smith and 
Ted Griffin. 

It 's the first time such 
data has been collected in 
any prescribed bum in the 
wheatbelt, and will bene
fit both research and man
agement staff. 

The fire represented a 
"quantum leap" in knowl
edge of the effects and 
role of fire in wheatbelt 
nature reserves; its 
smooth execution is a 
credit to the district and 
regional staff involved. 
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