


animals?' have been heard whenever

words like logging, clearfelling and

woodchipping have been used ln

Australia, timber harvesting in natrve

forests has become one of the most

or many years, in forests around the

world, cries of 'what about the

Photo - Chris Carnett
lruels. ltop) Chuditch have b€en shown

to peysist in forest areas subrecteq to

timber harvesting.
Photo - Jiri Lochman
(bottom) An area is cleaYed within the

forest to stockDile logs prioY to berng

trucked to sawmills.
Photo - Cordon Friend/CALM

| ,ertj Brushtail possums were common in

I the study site and were the subject ol

I intensive radio tYacking during
hamesting.
Photo - Jiri Lochman

shown that Kingston and adjacent forest

blocks were home to several mammal

species, some of them threatened'

These included the chuditch (Dasyu''ls

oeoffroii) , woylie (Bettongia penicillata) '-ouenda 
(lsoodon obesLlus), brushtail

oossum (Trichosurus uulpecula) and

western ringtail pos stm (Pseudocheirus

occidentalis') The forest blocks had

been selectively harvested in the 1940s

and again in the 1970s, and w€re

representative of forests due for

logging. Harvesting within Kingston

block was proposed for 1995-96 under

the Department of Conservation and

Land Management's (CALM) iimber

harvesting schedule.
Another important reason for the

choice of this study area was the fox

control program being implemented by

CALM. Reduction of fox numbers has

been shown to be crucial for the recov€ry

of many sPecies of native mammal in

the south-west (see 'Western Shield"

LANDSCOPE, Winter 1996) It was

important to the study that relatively

large populations of animals be present

before any timber harvesting began' so

that any changes afterwards could be

detected. Fox control is now undertaken

throughout most of the jarrah forest'

so the study would be investigating

current forest management methods'

I Ie,?. CALM staff have relied on

I volunteer assistance throughout the

I Droject.
Photo - CoYdon Friend/CALM

controversial environmental issues'

The logging debate ratses passtons:

some argue that timber production can
proceed on an ecologically sustainable

tasis; others suggest that logging

destroys the integrity of the forest and

threatens sPecies' survival.
Despite a long history of logging'

dating back to European settlement'

Western Australia's forests remain an

imDortant reservoir for native plant and

animal species. Very few studies had

Iooked specifically at the impact of

timber harvesting on our native fauna

until 1994, wh€n a major study into this

controversial question was launched in

the unique jarrah forest of WAs south-

west, near ManjimuP. Much of the

background to this project, known as the

Kingston Study, has been presented tn a
previous I'4NDSCOPE article (see 'Forest

iocus',L4NDSCOPtr, Summer 1994-95)'

After four years, some interestlng results

have come to light and the Kingston

Study has the opportunity to become

one of the best long-term logging

impact studies in Australia.
The study is being undertaken in the

iaruah (Eucalgptus marginata\ for est'

where there is generallY a higher

diversity of mammals than the adjacent

karri forest. Previous fauna surveys of

the 20,000-hectare study area had
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been more than 16,000 captures of all

species overall, giving scientists the
opportunity to provide good statistical
evidence on the impacts of t imber
harvesting and contribute fudher to
the knowledge of local species.

Mammal species captured included
the chuditch, woylie, quenda, brushtail
possum, brush-tailed phascogale, western
ringtail possum, mootit or bush rat
(Rattus fuscipes) and the little long-tailed
dwnart (Sminthopsis tlolichuroJ. This
gave researchers a good representation
of animals with different life histories
within the study site. The arboreal, or
tree-dwelling, possums (folivores) and
phascogales (insectivores), considered
most l ikely to suffer from harvesting
operations, were well represented.
There was also a diverse range of
ground-dwellers: the woylie (fungivore),
quenda (omnivore) and chuditch
(carnivore/insectivore), and a cross-
section of reptile and frog species.

A large amount of information on
Where the mammals spent their
daylight hours was gathered by radio-
collaring the different species and
tracking them to their refuges. One of
the early findings was that, before
logging occurred, brushtail possums

used a wide range of refuge sites, not
just tree hollows. One quarter of all
refuges used by possums were ground-

based in hollow logs or stumps.
Chuditch occupied hollow logs and
burrows, while woylies and quenda

occupied nests under shrubs.
The radio-tracking study also shed

light on the number and types of trees
best left in logged areas to provide

enough hollows for arboreal species. fu
a result, an increase in retained habitat
trees, from three to four trees per

hectare, was recommended and
incorporated inio CALM's harvesting

I Top lefl: Manjinup Districl lvlanager

I Rod Simmonds helps Cordon Friend
I process the day's captures.
Photo - Brent Johnson/CALM

lTop right: A radio-collared ringtail
I possum is discovered in a lree hollow.
I Photo - Cordon Friend/CAl-M

I Ler?. Radio collars were fitted to several
I species such as this chuditch to allow
I researchers to track animals during
logging.
Photo KeithMorris/CALM

Kingston Timber Harvesting Trap su(cess rates for al l  medium-sized mammals
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brushtail possums, in areas cut to gaps
where habitat trees were not retained,
and in those areas thinned to
shelterwood. Interestingly, there was an
increase in abundance;t gap sites where
habitat trees were retained, suggesting
that these trees perform a critical role.
Numbers have now returned to former
levels, indicating a rapid recolonisation
from surrounding buffers and other
unlogged areas, Possum numbers on
the road transects also appeared to
decline after the logging and burning,
but are now recovering.

Another arboreal species, the

western ringtail possum, was also
considered likely to be vulnerable to
logging. This species is difficult to trap
on the ground, therefore a separate
and intensive study began in adjacent
forest in 1997 and will be reported on
at a later date. Spotlight transects
throughout the area indicate that this
species is as abundant as the common
brushtail possum and is still recorded
regularly from logged sites.

Brush-tailed phascogales are a
difficult animal to study as all males die
following breeding in winter each year.
This drastically reduces the population

available for capture. The difficulties
in capturing these animals and
interpreting results were increased
when the previously healthy population
underwent a rapid decline immediately
prior to logging in 1994. This was
probably due to a particularly dry year,
which resulted in a decrease in tht!
insects and other small animals
that phascogales rely on for food.
It is not uncommon for other members
ofthe same family (Dasyuridae) to show
this boom and bust response to
environmental cycles. While phascogales
are known to persist in previously
logged forest, the full effects of
timber harvesting remain unknown at
this time. Radio-tracking before the
population crash did show. however,
that while phascogales forage for food
in logged areas during the night, they
moved back to the unlogged buffers for
refuge during the day.

Chuditch were known to occur
tlroughout the study area and several
were radio-tracked before, during and
after logging. This far-ranging and
mobile animal was considered Iess likely
to suffer from harvesting, as its home
range of 1,000 to 1,500 hectares is large
in relation to the scale of logging. Logged
areas vary between 10 and 100 hectares
and only about 30 per cent of the study
area was affected by logging. No chuditch
were known to be killed as a result of the
logging process and some used the piles
of debris as refuge sites. One problem
that did arise as a result of fox contuol was
that the increasing numbers of other
mammals, particularly woylies, meant
there were very few open traps available
for the less abundant and more sparsely
distributed chuditch to enter. Recent
experiments with alternative baits and
modified traps means that we can now
more accurately estimate the numbers
of this species. These new techniques
show the chuditch to be unaffected by
logging at Kingston.

The impact of timbeY harvesting on
smaller animals such as frogs and lizards
has yet to be analysed, but it appears that
most, if not all, species present before
disturbance still exist at Kingston.

I The brush-tailed phascogale underwent
I a natural decline before logging began.
I Photo - Jiri Lochman

26 uvoscore



LZ s,tosot\ry't

uPuqro,I rrrf oloqd
.s,{aMns aql I

Aurrnp parnlde) sar)ads lEruueru le.ra^as I
Jo auo lel qsnq ro ltloo|.J..r v :aoogv I

sel)u pdsup{j, upurqrol/uosres i(pf olorld I
'sarJads 

leuueu,{upu ro suortelndod I
aE.rpl ol auoq sr earp uots?u$ aql .dol I

',islpurrue aql lnoq? lpq^\ uor$anb plo
-aBp aql ol san sue ra^rtap ol anuquof,
pue salrs qJRasal lueuodrur lsour s,alEs
aql Jo auo aluo)aq llr/vl lsaroJ Jo qqed
arEraq-000/02 sIlJ JJES l€uorler?do
loJ saurlaplna pasnar pue sraa?ueu

lsa.loJ roJ sdoqq.loi olur pal?lsue.ll
aq IIr/$, a8pal^ oul EurmorE rno
'qrjauaq alql?uq ap!^ord ol anuquoJ IIrd
,{pqs uolsauDl aql 'auquPaur aql ul

'lqBu atueleq srql SurUaE aq Ilu
luau?Beupu lsaroJ In]ssalf,ns ol {aI
aqJ 'saruaraJa.rd 

lplrqpq pue sauolsrq
ajll FuuaJJrp raql qlri 'sanads lsaloj
dq parnba.r sad& lErqpq Jo a;up.r aql
ralJo ol lsalo] Eurlprauaaal aql roJ sal?l

lr auill aql uo uoqPu.ro]ur alqenlP^
apr^o.rd IIIrt Fuuolluou tuloauo ^pnls
roj sanssr lu?Uodul oslp arp sralJnq
ur Sururnq paqulsard Jo &lsualur pu?
^f,uanba{ aql sadnor Eurlsa^req ol

lueJpfpplsaroJ aap-snoup^Jo sannuenb

lu?rrJrutrs a^rasard 01 lupuodur osle
sr U EulBEol rary slea^ liuea aql Fuynp

(lFDadsa 'punej lsaroj Jo aruppunqe
pu€ &rsra^!p Jo aJueualur?u aql
roJ lmrlll' sa^lasuaql ua^ord a^pq
sralJnq pa33olun Burpunofins aqJ

'uolle3qsa^ur

alqeraprsuor Jo lJafqns aql s! anssr
slqtr 'parJrPoru aq IIrM puPlrurq raproq
leql spare lsalo] asaql ur aurr8ar Eurlr€q
-xoJ s,W.lvf, 'qJreasar .raqunJ Eul^ ollo]
'l?t{l ^la{It sI lI pup 'ulaluof, 

Jo sI s€alp '

paq.rnlsrp olu! xo] aql alrl rolepard
lslunuoddo ue Jo uorsnllur aql

'aruePunqe

raurro] slr ol paurnlsr Mou s?q lnq
'slPruureu pazrs-unrpaur ar{l Jo PalJaJJ?
lsou aql aq ol punoJ sPm urnssod
Irqqsmq aql ^pnis slql uo luaruuroJ
ol {FPa ool s! ll lnq '^€l^ rapun
sr sunssod IPlEuy olur uorl?Fnsa^ur
alPrsdas p'[qFurpro::y'alq?rauln^

lsou ^lq?urnsald pue a^lssarate lseal
'lsallPus aql sl ll?laulr aql 'eare dpnls
uols8u!y aql ur luasard sa!f,?ds unssod
o^ l aqt JO 

'SulEEol ol alq?rauln^
lsou aql aq ol {la{rl are 'sunssod

a{ll 'salrs Eurpaalq pue aFnjar roJ saa4
ur s.v\ollorl uo puadap teql sleulluv

'saruPpunqP raurloj lr?ql ol Paurnl?r
ro paurPlureu aAeq sanads ll? pu?
'lJuqxa ̂llmol auolaq s?q sletulueu
pazrs-unrpsru aql Jo auou l€ql leall
sr 1r 'AulEAol l3}e srpa^ orul la^al oH
'sanurluof, 

{lon se palladxa arou qlrM
!q os 'fpnls uolsaury aql Jo lno auro,
?^Pq qlns?.r luPuodrur IeraAaS

SNOIJVJI'IdWI INSWSJVNVhI



t sa@so w

elerlsnv uFls€M 0ur0l 'peou ueuleH 0s 'tuaoaoeuew puel pue uolletuasuof,lo luauupdac
roDaIC a^[n]axl ,p.qs 

S lc,{q paqsllqnd

- /ne^o6 eM ullpr ,$M//:dDq lP ajsgalnle /
alrs lauralutDuruurM preMe rno u0 €urluo ldo)soNyT lrs!

raqrltqnd eql p ruasuo uoqnr parpordar aq ̂eu
uo0Drtqnd aqrto ru uo).qr to Ued oN !6uldo) teDreo tN Sgtt,Sl8O NSSTO

tuud qupt,q prteAsnv ulatsiM ulp.luud

teltblc xo+nopl,{q uo[ue&S rnoto]
t€rot€E6 (80)r0 L8t0 t€€6 (80)s:sa!4nbua uotdlDsqns

8610tt€6 (80):xel96z0 t€€6 (80)s tanbrn ues ap qFrsl :Gulralrehl
laaN rap ue uaAloo9 :uolterlsnlll

srerey\lans'alqlnc e el,I 'utFqv IUeJJlt :uoqtnpoJd pue u6lseo
uols!^!c aruarrsntvl lo ljpls pue $uol lnpd,srtlotn€ troN 'Uoqqv upt ,a6prqrng Malpuv :arhpe lerluqrelpllllualrs

qsle l^uu.d'.rup rzlrUt ,uosuqof aslno.t 366rH ta6rN 'q6no9 pr^ec'olFtsol pur6 ,sMoD ̂puew :sJotlpl /bots
q6no9 pr^ec :roIpl

,{aleg,{eU :.toupl 6ut6euel\l

lelteMe) uou :.tolpl a^gn)axl

sl tvl ))nc
S]IINV NVSUN

9l -- " - \.ltHdol ilul olAVlt-lIVNNtd
C]U]DNVCN]

r"""- -- - """ ------ 
Hdvu9lIIHSnS

6t" 
-" - - -- - -" " - " 

lll]) Nlt9

)tvl luH :t9N0M vluv)
E -- "- lsou ot^Vc I Nosdnlts stuHl'sMltf loNvt

AV8 tHr l0 MltA v

s€ ""- ---""- " " NosNVfNnc !'!l.t IIIIV€ S|UVI
dtHl tnt€ 0rA)s lntS h10ul

sultSStc
tz-"""---- "- stuuow HIt]) B NosNHor lu€

.SIVIAINV ]HI INOSV IVHM

Il -- ----""" " --- """"""" u05td )ltutvd
snn9 Nol 'lvs IAVS 0lsdlls IVt s

'v/u 
lo lsan-tunos aql ut

aJA Jo asn aql uo aaqJadsAad lpounnN
p s! '9, a6Dd uo ')/lpJ arl :t6uoll oloy,

,frpn$ uolsouty
aq! wo4 sbutpulJ qloa sassn2stp

'Ie a6pd uo ',slDruluv aqJ fioqo pqlw,

'9t a6pd uo dtqJ anw o! n$ aryg uo.\4,
aas ipbtpJ Jtlstpat D lt sp/14 .000e Dan

aql nq sunoann Jo satpfraq 000'001

'ge a6od uo ,snnEe, aas panaddDat
quappns pawow llDuts s.nl! 'pulpca

son I jqbn1qt auonraaa uaqn lsnf

'01 a6od uo s! fuojs slH taouDtqsnq
snouolou lsout tulw ol auotl

son 'aouoY oul4oI aq! qbnoqt
slrc raala uoav aql anqn 'puol slqJ

0t-*"*"'" --- """""--- "ul nHNHor
AUINNO] U]DNVUHSNS

666 l-866 I Uly!y!nS'�Z ul€t/{nN Nl tnol lt4n t0A

df ,,

It a6Dd
uo ',&ung uotqos aoos ol

sdats Dws, aas 'atnfiJ 
4aq!

6uppn6aJos u apJ 6a4
D ounpld sr JJols uotsmt1
nwtJSNjVJ nq qJrDasat
Jnq 'nou patqt ppun aq

frDu spuolpoon umoul-tsaq
Eollo4snv uJa$afil Jo aw

,t)/ (

ldO)SCNVl




