




\ ^ / hile fires, ignited by lightning or

Y Y people, h:rve been a featLlre of

landscapes in the Sorrth !0est for tens of

thousands of years, thc Mt Cookc'

lvildfire rvas unllsual and signi6cant

becausc of rt .  largc sizc. hrqJr rnrcnsiry

and imlnediate physical i lnpact on

ecosystel l ls.

Refuges and refugees
The Mt Cooke fire brrrnt in lrr

unpopulated area. While therc w.s no
lors of hurr:rr I i le :rod orly rrriror
proper ty  d r r ruge.  inc lud i r rg  che
destruction of a number of high-
voltage power poles and a Bibbulmun
Track campsice, the fire rvas an exffenre
event of biologic:rl significance,

presenllng an opPorlunlry to lrrprove

our undershnding of how natural

ecosystems are affecced by fire lnd how

they r€cover. These rare events also

provide valuable lessons for fire and

conscrvatlon nlanage$,

Mt Cooke-named after 
'Westerrr

Austral ia's 6rst Governnrenc

Astronomer, Ernest Cooke-is a

proDlineDt and aDcient qranite outcrop,

or lnonadnock, within the

Monadnocks Conservation Park, some

75 ki lometres south-east of Perth.

Monadnocks rrc the rcmains of al

aicient land suface that was thought

to have becn strippcd alvay some tinle

between the middle Jurassic and the

Eocene, 150 mil l ion ro 60 rui l l ion years

ago.

Granite outcrops of varying sizes

are quite numerous throlrghout the

northern jarrah forests, thor:gh they

form a relatively small proportion of

the landscape. Thcy are ecologically

significant because of their distinctive

asserrrblages ofplarts, animals and other
l i fc fornr: i rr  rr lat ion ro rheir

surroundiDg environment. They also
provide refuge for relicts of ancient

eras. Many species are only associated

with granite outcrops.These distinctive

assenrblases rely on the pxrt icul.r

condit ions ofsoi l ,  moisrure, shelter and

biological isolacion chat granite rocks

provide.We have a poor understanding

ofthe ways in which these ecosystenrs

respond co f irc..rrrd chc Mc Cooke f irs
provided an opportunity to inprove

our knowledge.

Mt Cooke and ocher nronadnocks

in the Monadnocks Conservation Park

risr spcctrcrr lrr ly frorrr j l rrah Jud lrrrrr i
forests and associated lvoodlands,

Previous page
Main Extreme heat generated by the Mt
Cooke wildfire cracked granite rocks and
caused substantial environmental
damage. Embedded in forests of long
unburnt vegetation, rock outcrops are
funeral pyres rather than fire refuges.
lnsel Melaleuca patviceps, one of many
plants that regenerated and flowered
within two years of the Mt Cooke
wildfire.
Photos - Neil Burrows

Above left Before the January 2003
wildflre the Mt Cooke summit was a
diverse mosaic of forest, woodlands,
heathlands, moss swards and herbfields
Photo - Brett Dennis/Lochman
Tnnsparencies

Left The l\4t Cooke summit soon after
one of the most severe wildflres in the
northern jarrah forest in recent times.
Photo - Neil Burrows
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bulncrl  rrrrrch oi t l tc l :rndsclpc on l
rcgnl.tr  bitsrs Urrr lcl  rhis rcqinrc. l tost
t lrcs uclc probeblv su.r l l .  oi  los
intcnsirv ;rrrd pirtcl | :  :rDd ntorrrr lDocks
rloLrld hlrc provir lcr l  r  rci irsc t irr  t l rc
scn\l t ] \ 'c \ fcclc\,

The fire and its aftermath
l )r ivcn bv lor-th \ \ 'cst sinrls. l rcl

b t r l t r i t r q  i r t  l oug  unbu r r r r .  hc . l v  i r l r l
tlrr' lirlcsr iircls. thc fllc rlelckrpcrl
r luicklu btrrr irrg l iclcclr up thc skrpcs

xrd r lonl-a rhc s| inc oi Mr ( lookc lnrl
\orr lh\\rrcl \  t i r :  .rrothcr f5 kikrrrrcrrcs
or so. With irs f i t)rrr qcrrcr ' .r t i lq

i n t cns i t i c r  o i  l l ) . 1 ) l ) l )  r o  - l o .o l ) r )
ki lorr l t ts pcl rrctrc-:rnrl  f l lnrcs

. r r ou r tL l  l l )  k )  f 0  r r r c t cs  l t i g l r  t r r r t
r v r l . i r l r ,  r r . r '  r r ) l ' , ' \ , r l \ l (  r , '  . r , ' l \  . r r  r r ,
pcJk. ()rt l !  bciDq bKrrrghr Lrrr lcr '  corto!1
uhcn uclthcr aondit ions lbltcd :rncl
t irc l i r t  r ' i t rr  i rr to t ir tcrts crt lving Iorr
t irul :rs r r-csult  of :rn c.rr l icr pre'scri trcLl

b r r rn

So f i ,rocioLr: r, ,r :  dre l l rc thrt thcru
ucrc no rrnbLrrrrr pt)ckcts or r-cf irgcs
ovc r  ! hc  c r t l i r - c  i 8 . ( l l )O  hcc t . l r c  l ) u r r !
i l rc. l .  r)()t  clcn on thc nrol. tr l tocks

Lonq urburnt l i rrcrts. loorl l :rrrr l :  lnd
\\ct l i lnLl\  \ \ i t l t  l tculr t i rcl  lol t ls rrr:r , :

r hc  l r . r r r l c s t  h i r  Thcv  uc rc  t o r . t l l r
dcf ir l i l tcd. ls dcc.tdcs oi solur cncrgr
stolccl i r  l ivc .r lr l  dcrt l  pl :rnt rrr l tct i :r l
s.r:  r 'c lcrrcd irr rccorrr ls. The rr:rrcl i :r l
r  i o l c r r r h  con tb r t r t c r l .  l c l l i ng  . l
l . r r d r c ; rpc  , ) f  chu r r cd .  b l ; r ck .
.  r r r , , . r I , I ,  r ' r r  r ' : .  l , . r t l r ' ,  r r . u  . , . ' 1 . . .
V r l r L r , r l l r  . r l l  I ' r r r r r . r ,  . r r r . l  r r L , ,  . l ' ,  J cL  l r ,
orr !hc f i)r 'cst f looI uclc c()rsu tcr '1.

Top feft Th s gtasstee lxanthaffhoea
preissi ' ] .  wl- ich s dbout 200 years old
was one of many that were k l led and
carbonised by the widf ire, an ndication
that i t  was one of the most intense f ires
t h . < .  n l r n t c  h . ! a  6 v ^ 6 1  6 n ^ a n

Centre left  Stands of Darl ing Range
ghost gums on Mt Cooke fol lowing the
flre.

Left Post-f  re prol i ferat ion of daisies
(Hyalosperna cotula) ard pink sunray
ever ast ngs \Rhadanthe r,anglesi l
frame the Bibbulmun Track boardwa k on
l\4t Cooke.
Photas Neil Burrows
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The severity of a bushfre can be characterised according to its irnmediate

impact on the ecosystem, and in terms ofthe size ofthe area affected.The most

obvious and imrnediate impact is the extent to which the vegetation has been

consumed or scorched by the 6re, which results in immediate habiat damage or

destruction. Other measures of the severiry of a bushfire are the level of death

and injury to plants, animals and other living organisms, and the extent of soil

exposurc, erosion, heating and subsequent chemical and structural alteranon.
The severity ofa bushfre will strongly influence how ecoslxtems regenemte and
recover ftom a bushire (see'Fire for life', I-4NDSCOPE,Winter 2003).

Fire intensity-or the mte of heat energy rclease-is a measure of the

destructive power ofa bushfire.It is related to the size ofthe flames and is largely

dependent upon the amount oflive and dead vegetation (fuel) consumed by the

6re. It can be calculated knowing the amount of fuel consumed, the calorific
value ofthe fuel and the rate offuel consumption, or rate ofspread ofthe flames.

Fire intensity-expressed in kilowatts per metre of6re line-is usually calculated
for the front of the 6re, which is the most intense part.

Depending on the amount and type of fuel, fuel dryness, the weather and the

terrain, forest fires can vary enormously in intensiry ftom about 100 kilowatts
per metre to 100,000 kilowatts per mette, the latter apPrcaching the intensity of
Ash Wednesday fires and the 2003 Canberra fires. A forest 6re is virtually
unstoppable when its intensiry exceeds about 2500 kilowatts Per metre.

is a thir, life-supporting mantle that

overlays the rock.Apart from organisms

such as lichens and rnosses that .re able

to colonise the rocks, most other fornts

of l i fe on rnonadnocks dcpend on the

soil nantle, the depth of rvhich varies

frorn a ferv centinretres, rvltich supports

piucushion nreadows and herbfields, to

a nletrc' or so, where woody shrubs and

trces grow. The depth and type of soil

deterrnines the palttcrns of vegetation,

and associatcd l i fe, orr the monadnocks.

Because soils on rcck outcrops are

shallorv and high in the landscape, they

.re particularly vulnerable to erosiorl,

rvi th irreversiblc conscqttettcrs for

biodiversity.
Two years :rf ter the 6re, the

understorcy vegetation had

regeierated spectacularly, except ol]

patches where w:l ter crosion had

rer))oved thc topsorl.  or whsre rhe f irc

wrs so intense thrt i t  steri l ised

thc' ropsoi l ,  destroying the Plart
proprgrr lcs. Mrrclr .r f  Mt Cookc is

dominated by dense thickets of so-

called 
'6re weeds' such as tlle native

prickly nroses (Antia pnkhclla). More

thaD 75 species had flowered on lnd

around Mr Cooke rvithin a yerr after

rhe firc. By two yeirrs, lnore than 120

species had flolvcred. The rvildflorver

displ:ry on Mt Cookc in the second

spring afrer the wildfirc lvas stuntrinq,
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and included a great diversity and
abLlndance of orchids and everlastiltgs.
A nunber of f ire-sensitive and
keystone species-including rnousc-
errs (Cnl, 't/rnrrrrrrrs trrpcstri:). Acntin
qhcdrcidcs and T/rr)?torrc,r. sp.-that
were killed by the fire have regenerated
prolifically from seed. These uray take
four to five years to leach flowerilrg age
xnd set seed.

Another feature of thc early posr
firc envirorrrttertt is rhc grerr diversity
of plant species. Up to 32 species have
been recorded in a square metre, a
rcsult of the coexistence of longer-
lived species and fire-stimulated, short-
lived species. Of concern is the lack of
regenemtion of the pincushion
nlexdows and Dloss swards that werc
desrroyed by rhe 6re. These
conrnrrruit ici irrc inlportJnt In tl)cir
own right, but also protect the soil and
provide specialised habitat for other life
fornrs.

Tlees trashed
While the understorcy shrubs and

herbs are regcneratilg vigorously, it is r
different srory for the trees. More than
85 per cenr of thc hcat cnergy of , l
bushfire is dissipated uprvards, so for
pl.rnrs in l 6rr.prorre cnvironnlrnt it i \
best that their propagules are close to
or in the soil, which is a good insulator

Above The overstorey trees took the
brunt of the jntense heat generated by
the wildfire. Many large, old trees were
kjlled outright while younger trees were
able to resorout from stem eoicormic
shoots protected beneath thick bark or
from rootstocks buried beneath the soil.
Photo - Neil Burrows

and rvhich receives considerably less
heat during a bushfire. However, many
trees ind tall shrr.rbs sr.rch as eucalypts,
banksim, hakeas and sheorks rely on
epicormic buds beneath their bark, or
on seeds protected in woody capsules.
Tlri\ rtrxrcgy works in uros( f irc
circunrstances becarse in less intense
fires the buds are not killed. However,
,rs rcvcalcd by the Mr Cooke u i ldfire. it
can fail under extrcnre fire intensities,
resulting in plant death or illcineration
of the capsules and seeds.

Trees rvere severely inrpacted by
thc intense 6re. lt is nrost unusual for
lr-nture, fire-rcsilienl forest trees to be
killed by 6re. Howcver, over the 18,000
hectares burnt by the Mt Cooke
wildfire, an estimatcd L6 mill ion
j:rrrah, r'rrarri, rvandoo and Darling
Range ghost €lurn trces were killed
or.rtright, and about 5.5 million trees
were killed back to ground level, fron't
which they have resprouted. ln the
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