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The first indicator is the rate of
accumulation of f ine vegetation, l iving
and dead, which becomes fuel for
a bushfire. Predictive models help
determine the necessary interval
between prescribed fires, to manag€
fuel build up and wildfire intensity.
Another bio-indicator involves
identif ication of f ire-sensitive species,
or those species that have thin bark,
take a long time to flower and set seed
(juvenile period), depend on seed stored
in capsules for regeneration, have a low
seed Droduction capacity, and have poor
seed dispersal mechanisms. Flowering
patterns, in particular the processes
that take place during the juvenile
period, and the time to set seed for
key fire sensitive species, are another
indicator Determining the optimal
fire and weather conditions for
seed germination and survival, and
understanding post fire changes to the
flora and vegetative structures also
ser.,re a valuable bio indicator functiorr.

Animal bio-indicators involve the
identif ication of species that are Iikely
to be fire sensitive, or species that have
specialised habitats, long juvenile
periods, low fecundity and poor
dispersal capacity. The post-fire
responses of fauna, particularly changes
in the population density and structure
of key fire-sensitive fauna, also play an
important bio-indicator role.

These bio-indicators can be
determined from space-for-time
surveys, where scientists examine
plants and animals in areas of different
but known fire histories, or from
care fu l l y  des igned er le r iments .  B io -
indicators can be used as surrogates lor
perfect knowledge and can be used to
set the frequency, season, intensity and
scale components of f ire regimes.

FIRE: A FORCE IN FORESTS
The jarrah forests of the south-west

are used as an example of how bro
indicators can be used to develop fire
regimes to minimise the threat of
wildfire to human life and property while
maintaining and enhancing biodiversity.

The strongly Mediterranean-type
climate of the region, togeth€r with
flammable live and dead vegetation,
has ensured that fire has had a long
association with the jarrah forest,
one which pre-dates the arrival of

Europeans by many thousands of
years. Consequently, the flora and
fauna display a wide variety of physical
and behavioural adaptations to fire.
For example, mature jarrah and marrr
trees are able to survive very intense
fires because their trunks are protected
from flames by thick bark and they
are able to replace their burned crowns
by resprouting.

Using prescribed fire to burn off the
flammable dead leaves and twigs that
accumulate in the forest, is the
cornerstone to managing the wildfire
threat. The aim is to keep fine fuel
levels in strategic areas to below eight
tonnes per hectare. Experience has
shown that if fuels accumulate beyond
this, there are fewer days when wildfires
can be controlled. The amount of fuel
and the rate at which it burns

I lopr A brnksia in jarrah forest near
I Manjimup blooms two years after f ire.

l,46or,,e: A Mangles kangaroo piw

I l8 months after f ire in jarrah forest
I near Harvey.
Photos - Neil Burrows

determine the fire's intensity, or heat
energy output, and its suppression
difficulty. Fuel accumulation models
developed for a range of jarrah forests
show that the interval between fires
necessary to maintain fuel levels belorv
about eight tonnes per hectare varres
from six years for high rainfall jarrah
forests and eight years for low rainfall
fo res ts .  So.  fo r  w i ld f i re  p ro tec t ion
purposes, managers use lou'-intensity
fires set under cool, mild conditions at
intervals of 6-8 years.
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moving fires with flames less than u,aist
height. Horveler. lhe\. lake cnnsiLl(rJhl..
longer to recov.-r {i- i \ 'r irst it ier high
intensity f ires. irhich burn out the
landscape completely over large areas.

Jarrah ioresl rrummils c.:n l lso br
loose ly  SroupeJ JccorJ ing  Io  lh ( i '
p re fe r red  h ; rh i l ;11 .  I . i r ! i ( r  mf ,mmals .
such as \\estern grey kangaroos and
brush wallabies, are nurst abundant irr
the [irst fe\r ' !e;rrs i i td i ire, nreterring
open f0rests Nith succulent, ne\\,. green
shoots on Nhich tn gr;rr(. \notl-(" group
of animals prefers the cover of dense.
mature vegetatror'r usul l l  i ,unJ rlong
creek l ines. srr' lrmps ;rn,,l vrl lei l loor:.
These an imr ls  inc lude lhs  '1uokk ; r .  l l  L
tammar wallaby, the quenda and the
honey possum.  \Vh i le  lhese rn rnra  ls  r r  i . .
forage in recently burned Yegetation.
they are unlikely t<.r take up residence,
pre[erring the .lense , ovel ni n-rrlu.r
vegeta t ion .  Re lar i !e ly  .m, r l l  " i  p r l ch ,
fires have Iitt le effect on the numbers of
these animals, but large and intense
fires, which completely consume
available h;rbitrt, r ' i l l  have r srvLr'.
impact  on  lhenr .  l l  cou lJ  t : rk (  l0  l J
years, depending on the species and the
habitat type, for the population of these
animals to recover fully after such an
event. Where io\(s are nol aLlequ;rle )
controlled, such as aLljacenl lo fu'mhnJ.
these populations may never recover.

CrounJ-J r r 'e l l ing  mamrna ls ,  such ;s
the chuLlitch and the nun-birr, \ 'hich
use dens and hollor' logs. are leasr
affected by patchy, lo\\'-intensity fires
burn ing  under  mo is t .  ear ly  spr ing
conditions. Logs wil l rarely ignite. and
parts oi the landsca|e that lre Jrmp or
that carry l ight fuels are unlikely kr

burn. On the other hand, these animals
can be severely affecled by large and
in tense f i res  burn ing  under  d ry
conditions in late sprin!, summer or
earll '  autunn. Such fires consLlme a
high proportion of holloil logs ar.rd
usually burn out the entire landscape,
Ieaving le\\ '  unburned patches.

A FIRE FOR ALL REASONS
Irrequency, scale and patchiness of

fire are pzrramount to both the
immediate impact of f ire and the
capacity of birds and mammals to
recover from it. These fire factors are
particuJarly important today because

I  Aholer I l r . .rsur ' .m<nls o[ l l re rr l(  uf fu<l

I  hui ld ul in j .rrr lh furcst irre Lrsed to
I heln detcrrnin, i  f i r(  fr(qucnc\,.
l ' l r ' l ' ,  l l  nni:  S,,r. ' , ' r /1 , ,( l ,rn t  l i i rnsl 'Jn n, i l r

lAbuue le[t :  l i rc imni( l  on hirJs JeprnJs

I  on  t hc  s i ze  rn t l  i n t ens i t r  o f  t h r  f i r c ,
I  u thr: sr: lson.
I'hoto Ilabs & Ilcrt \!ells/CAl,XI

the forests, adjacent ir ,oodlands, and
the  many  p lan t s  and  an ima l :  t ha l
inhabit them ar-e not as extensive .rs

they u'ere before l iuropean sett lement.
Fragmentation of forests by agriculLure

and the vi i tual destfucl ion of adjacent
r rood lanJs  l t amp<r ' s  t 5<  c i f ' ac . l ]  o l

animals to recolonise tvhen large areas

.i':.,.
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CALM\ fight ogainst ferol cats gathers
ground on Peron Peninsula aith the
deaelopment and testing of a cot bait.
See 'fuproaching Edm' on poge 28.

A new CALM book giues bushualkers a
host of short ond longer walks in
Westem Australia\ southlnest. See
poge 10.

The splendid fairy urcn was one of
mang birds collected by John
Gilbert, uhose collections of
specimens haoe been frogmented
ouer the post 100 Uears 0r so,
Nou, theg are being tracked doun
in museums atound the uorld,
and o more complete picturc of
their original distributions is
emerging from Cilbertl original
notes and labels, See storA on
page 40.
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Roadside uegetation often prolides uital
links betaeen remnant habitats. See
our storg on page 23.

What attrccted ea g pioneers to this
barren comer of Westem Australia?
Find out in'Eucla Pioneers' on poge 35.

Fire is an important part of Westetn
Australia\ enuironment. Scientists
continue to dkcouet just hou
important. See page 17.
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