


OR halfa century, the confusing
behaviour ofjarrah dieback was

a big frustration for researchers.
Susceptible understorey plants in affected
areas died every year, yet jarrah died
only sporadically. Then, for no apparent
reason, swathes offorest would suddenly
collapse.Aforesterwould note the limits
of a patch of dead jarrah, only to return
in a fortnight to find the devastation
advanced by as much as 50 m.

The destroyer was finally identified
in 1965 by Dr Frank Podger as a killer
fungus, Phgtophthora cinnamomi . The
disease is incurable, and has laid waste
to large areas oftrees, shrubs and plants
in other parts of the world. Massive
research was needed ifthe problem was
to be curbed. The questions facing
researchers were: How do we stop the
fungus spreading? How do we detect it in
the soil? How do we manage it, or even
cure it? And how does it kill?

STOPPING THE SPREAD
Quite unknowingly, people spread

the fungus throughout the South-West
by moving infected soil. For example,
before the fungus was identified, gravel
from dieback areas was used in road
construction. From the original small
dead patches, the impact of the disease
increased in range and severity. An
estimated280 000 haof Crown landwere
infected by 1977.

QUARANTINE
A comprehens ive  hyg iene

management program was developed rn
the late 1960s and large areas of forest
were quarantined, Vehicle access was
controlled by closing roads and restdcting
entry when damp soil was likely to stick
to wheels and machinery. Washing down
equipment became standard practice

By preventing new infections and
allowing existing ones to run their coune,
quarantine also aided the accurate
mapping of disease distribution.

MAPPING
In the late 1970s, the developmentof

70 mm shadowless colour aerial
photography greatly increased the
accuncy of det€cting and mapping disease
distribution. Disease boundaries could
be accurately plotted onto 1 :25 000 maps,

HYGIENIC FOREST
OPERATIONS

Once the cause of the disease was
known and its distribution mapped, all
operations could be carried out
hygienically to prevent the disease
spreading.

Although various hygienic logging
techniques were developed early in the
1970s, increased knowledge made a new
system possible late in the decade.ltwas
applied to all operations, including fire
cont ro l ,  road cons t ruc t ion  and
maintenance, and timber regeneration.
Hygienic procedures were aimed at
minimising the consequences ifany one
element in the system accidentally failed.
The system has three main components:
planning, exclusion and training.

In the planning phase, maps ofdisease
distribution are used to plan the areas of
operation and to d€termine the best
hygiene methods to use. During the
exclusion phase, roads are isolated and
vehicle cleaning points established.
Activit ies are confined to periods ofleast
risk to minimise the spread ofthe fungus.
Finally, staffare taught the biologj/ ofthe
fungus during their training in protectne
procedures.

Hygiene methods developed in State
forests are now being adapted to mining
and recreation areas as well as to national
parks and nature reserves in the South-
West.

I Mass collapse ofjanah occurred in the
| 1960s, 1970s and 1980s after summer
I rainfall fell in certain sites.
Photo - Bryan Shearer aa

I Spore sacs ofP. cinnamomi release
I zoospores that swim in free waler and
I infect nearby roots.e

not only by sightings and by recovering
P. citmonorni from soil and plant samples,
bui also by identifying the deaths of
susceptible trees and plants (indicator
species) from the air. CALM staff were
trained to interpret the photographs,
and quickly became expert at mapping
the patterns ofdeath. By photographing
the jarrah forest every few years,
interpreters could identif,i every infection
in the forest and locate areas for
quarantine. Mapping further progressed
with the development of 230 mm
shadowless colour aerial photography.

The mapping system developed by
CALM staff for the jarrah forest is arguably
the most sophisticated forest disease
detection technique in the world.

I False-colour imagery ofjarrah forest.
I A large infected area shows up in red.
I while green represenls healthy foresr.

t+ro"ronu 39



WMJ)
ltos aqJ u snounJ

aqj lo n aniD aulpallo stotJDl

(ntlshnlun qroprnll)
qDJtD[lo a]n nJ ansyl

(saq$Jaatun
q)opnw puo aurnoqlaw 'NIVC)

uolpaJu ol asuodsat $oH
(n$n un uunC 'OUISJ ,WTVJ)

uo4Dpdr uDu nalo lsJapun
(@sraarun ulUnJ puo DltD4snV

uaFal4Jo frttsrdaun 'OAISJ 'WMJ)

noopJa $and
papund qJrDasaa

asa .
uoqDt )ossv s lJnp otd $anl

DuuryV naFnll
DllD4snv p Doslv

purl4 LlJnasaa
Iroqalo aql ol snlnquluoc

Tos aql u snbun! aq,
Joq po aq! puD 'qo,uDfJo an nJ
anss4 'uoU)aJu ol asrodsal lsotl
'uoaDpdtuDul natolstapun,n6opJa
$an! qDupt ut satpnls pa4oddns
uouopunoJ aqJ 'q Dasar aurlsxa
puD nau pun! o1 son ,slwtlqndap

luauulanoo puD satlrstaatun
'nJlsnpu uoJJ saalloluasa"tdat
qlm s$aro,4 to tolDarasuoJ alq frq
patrDqJ 'uouDpunoJ aq! lo apt aLlJ
'apDap D frUDauJoJ lsDl ol sDm Jpon
anqm rnqDpr.tloJ tpJDasal D q6no!.!!
owpury Uauuraaoo pauautaldutoJ
sa!4snpu! Jaqulll puD umuzunp
aw '816t ul 'sal,$lantun aql
puD oalsc aql ,luau4rDdzQ s$arod
aW nq snaury aqj Jo n6opq at
olu! tlJJDasat papury salnltno alDls
-q Daonnulual lutof 'lntuaaDlt0ut

$anJ uo spala 6uttpDal-n! potl
tulWn s06I puD s096t aWq0noqt
aalstolJo tl2rDasat D o1 pal 996I
u? luoru€uurJ 'd 

Jo nlaaoJstp aqJ

HJWgSAA
YJVSqIO ffiUWtAO.4
NOIJVONNO.{ WIA4JNI

'smoq ua^a lo s^pp urqlri palp'lr a^raJal
ol alqeun fluappns lad rale^ Furpaau
dla^rss"ui 'saa.q ar! ,paunlal laqpaM loq
aql aJuo ral?^\rlaqlJJo aul{oql lsoule
pup quref aql Jo sloo.t Ip)qla^ lof?u.r
aql Au!{f,ell? 'paJunod sntunJ aql 'urpr

uappns ̂q pa.l olloJ spM laql€a^\ loq jo
pouad e uaqr\^'saqq8la ̂F pue saqua^as
'saqxrs 'sarTU aql tullnp p?Masqo

Ilpqarp qerpf Jo $lealqlno rofpur aql
tuunp pattddp qJrq^,\ suoqrpuor arpl
- aulll au?s 3ql le paltnJlo a.lnlsrour
pup qluuei ueq,1 ,,(luo a^rlf,p auoJaq
ol ^pear 'slupld pup saarl Jo sloor aql
urluprxropdplllpealdssJuo'alrsqpllpf
tua^a ol ^lu€ssarau lou q3noql ,laqunJ

pealds sPr\ sntunJ aql paurpl lr aturl
tua^g ra^el lto.rdpf, ar{l Jo dol uo lros
aql qAnorql Aur^\ou lalpf ^q ,punorF

i olaq sarlalu le.ta^as pue :?lqu€q IInq
Jo sloor Aurppards ltlleralpl aql qFnorql
:{lr^llr? uprunq dq la^al aJeJlns le :sdp^\
salql ur pealds turaq s?rvt sntunJ ar{J

l'I'IIy JI SSOC,UOH

v plar.lur.ll lJIlJ - 010qd
's?arp palJaJut ur arp ol lsrg arll s! pu? I

'{lpqarp ol alqrldalsns lsoru sarrads I
lsaro1 qplpf aql ,o auo sr tlslueq ;1ng I

sroxso w 017

'lr? aqlur lq8n?, {llpuu se,1 lallr{
aql sllnsar relrutrs rllrrr 'pale^eJxa sprl
qe pl pallr{ dlqsarj raqio (lJordel)

Irosqns prlos Jo ra^el p Jo dol aql Auolp
arejrns aql/rolaqsa4?ul o^ i -punoJlspl

le ata( nuoutDuutJ d ^q pasnel sanssrl
paseasrp aql'slool del IeJrua^ slrJo sdol
aql lea^ar olpale^pJxa aa.ll q?lt?feqlrll
'punora aql olur.Ddaap Fnp pup losdol aql
ut a^rlf,e ,{luo sei snFunJ aql leql Jarlaq
patdaDp aql paprpFarsrp ^aql 'Uosar 

lsel
p sp lsourle 'lnun snBuny aq1 ;o u'rs ou
puno] {aql llrls lpualpui lupld pue lros 'sloor Aurldules 'suolJa rraql palqnopa.r
sra{ror plarJ pue slaqllPasau

'lJn4s p€q
snEunJ aqJ pasdpllor eate leql ur spuels
qprret 'lalel srpa^ odq pue auo uaai laq
lnq :aurt leql le pauaddeq FurilloN
'lros pslPtnles qltd\ paulquot qluteM
.lauunsp(u:lpapl alad n otF pu? satods
alnpord ol snFunJ aql.roJ suorlrpuotaqJ
'sfpp oMl roJ lsaroj qeref aql Jo supd
paleos urpr snonurluoJ'Z96I tu?nupf ul
'rautunsJo alpprtu aql ur urpl - urpl seM
larv\suP aql sraqrleasal a^Pt lPql\

'srsqlo qllrl\ pareduo] qerrel

Jo spale suos Jo IralEau slr pue ,plp r!
u3rlM lqanelsuo slr Jo ̂ll]oral uappns aql
5lJruls sn3ury lJpqarp aql lalp pue aroJaq
^lr^rllpur luaRddeJo spouad Auol aql roJ
lunolle lou plnor slaqrRasa.l ,ls.tu lV

JCV SHJ NI IHCNVS
'alrxneq loJ paurul Auraq s?alp

ol luatretpelsaJoJ ol parldd? Autaqmou sr
'VOC1V,{q papunJ pu? W.IVJ ̂q pauueld
'luaulearl srqJ ^alolsapun aql ur
Prs{uPq IInq Jo uorlrnpal aql sr 'gz6T ur
unFaq'(SUId) auraqts uortslrtrqeqau pue
luaua^ordrul lsalod ar{l Jo surc aW Jo auo
'slaururns Euriaqlr,l ar.ll ol ll Fulsodxa
'ltuoutouulJ 

d Jo luauidola^ap qrqrqut
arojaraql erqueq IInq 6urJnpau a^r^rns
ol snFunJ aql roJ alqsoq pup tup ool sr

lros arejrns aql uaqi^ - ̂pp p a.rlaulrlual
auo sP qf,nur se - tauutns ur lros 3q1
qFnolql sa^up snAury Butll^ort aql r]irqn
Auole,,^?/l,\aa.g,, ? sapr^ord ?rqueq llnq
Jo tuals^s loor a^rsualxa aqJ luasald sr
snaunJ aql lpql Aulure^ lrleurup sa^rF
srql lsaroJpalJaJur ur arpol sarf,adslslrJ
aql ̂llensn sr pup sntun] lJeqarp aql roj
aseqpooJ p sapr^ord U lsaroJ qprrpf aql

Jo ̂arolsapun aqt ur palnqulsrp {laprrv\
st (stpuDr6 rls{urg) ?rqu€q IIng

hISJSAS CNINUV,\,\ A'IUVS NV



{

$

tcNoscopp 4l



ol sn?unJ aql Surlqeua 'areJrns 
lros aql

qleauaq Ja,lel ;urp?ards-lalen,Fulpadur
aql apnpur suoqrpuol asaql .lsstoJ

aql lnoqanorql rnJto lou op lreqalp ol
alqerauF qexefa{eul l?ql suoqpuor alrs
aql leql pasrugoral s?^ lr itg6l ralJv
.)lsr.r 

le aq plnol lsaloj qert?t aloqfi aql
leqllqtnoql spMlr'los aq] ur daap slool
leJr a^ slr Aulllell? fq qprlpfJo qleap
ssewpasnv) uotuDwtJ A l?ql fia^oJstp
aql arojag :sJlesol^l loold lsalod

'sparp papertap Jo uouelrlrq€qa.r
tur.lnp pasn aq plnoJ saqo.trru paltalas
'ra^a.t\oH 'aleJs apr,r e uo lsaloj aql ol
lorluoJ l?JrEolorq qrns Aur^ldd? Jo ̂eM
Imrl3erd ou sr araql luasald lV.{teqarp
ssarddns ol dlaq saqolrrur asaql ,spuEs

auln3al rapun spqsns'lsaloj aqlJo seaJp
auos ul lros aql ur saqoJs[u loJ pooJ
sr snaunJ aqJ :l!os aql ur saruaug

'uorssalddns erqupq IInq
Jo spoqlau dn-,,v\olloJ pue ̂Aolof,a enpf,e
'^Eolora alg uo papaau sr uorprruoJur atow
'padoq qFrlrur se plpr,uojlqalp4s sp uaaq
lou spq uorlef,rldde lptrlJe.td lnq ,sealp

a8rq ra^o luaudola^ap aseasrp aJnpal ol
,{3ale4s luauaBpueu e slaJJo ̂alolstapun
aql aaueqt ol ?lrJ Jo asn aqtr .seDmp ̂q
paleuruop auo ut llnsal uel,{alolslapun
paleurtuop-?rqupq llnq aql Eulujng

.sn8unJ aql rno^Pjslp ol
Ilos aql Jo luauruo.lr^ua lef,rBolorqollrul
pup lef,ruraqJ 

'lp'ls^qd aql s.rallp
sal ed^dq paleuruop auo ol,lalolslapun
aql tulaueqC 'l?^rMns 

{rpqarp s?rnpar
'(Dlpqqnd oDDrA sasow {llrr.rd se
qJns 'saurnFal 

luEsrsal qlrM,ssrslueq se
qf,ns 'sarrads alqrldalsns Burteldal l?rll
slsaEans q pasau prs{ueg aql AuFIJ

a ulurlPH .'I - olorld
'snFunJ aql Jo peards I

al{l aJnpar dlaq {?u.r qrrq^a,{FJlerls p I
'prs{upq 

Jlnq Jo Auru.rnq 1e1uar.ur.radx3 |

V .ra&aqs uu&g - oloqd
'snSunJ 

lrPqalp aql {q pal)aJur I
ara^\ {aql ,qoq (pnls o; sloor qe ef I

pasodxa pue u, op paqse,r.r slsrluarr5 |

v saqs p^s - otoqd
.snFunJ

aql lo p?ards aql llgrqur ol sdlaq
(Dllaqqnd DIJDJV) sasour ,{l{Jrrd I

rno^eJ ol ^atolslapun lsaro; qeuef I
SurtuprlJ lerll ua,roqs seq queasay I

"* zv
.sPate

paurur pup palraJur uo qelret qsrlqelsa
-ar dlaq pup slueld luelsrsar ale8?dord
ol pasn aq uel a.lnlln) anssrl snqJ.lupld
.€u p aJnpotd ol pasn aq ue3,uaulels lo
pnq e aM 'leualeur 

tueld Jo arard llpurs
p leql luearu spq qellef Jo uorleB€dord
anssrl aql ur ssalaold alqplaptsuoJ
'slaqlo upql snAury lrpqarp aqt ol lrrEslsar
arou ^llprrlauaF ale saall auos lpql
u,,v\oqs s?q uoqtraJur ol rlpllpfjo asuodsal
aql Aullsal :aruelslsau lsoH Fursn

'passassp,{lladold

?q ueJ 'suorlrpuoJ JrleutlJ pup alrs
jo aaue.r E rapun 'suorldo 

luauaFeueul
lua.rajJrp Jo as€asrp aql uo lta]Ja aql
'pauuap st ̂lrlrqQdaJsns s,qetlpf aql aJuO
'sure.r tautunsJo aJuallnJf,o aql pue alrs
e urqlr^ ,4ltlrqslre^e .ralp^\ ̂q palraJJe
sr lreq aql uFlll^\ la^al arnlsrow qlrv\or3

leFunJ pldpl rno^ J suorlrpuos lsroru
'tulp.r\ uaqrr a^rlJalJa lspal ale slauleq
asaql '.la^a,roH 'saluajap 

le.rnleu s,aall
aql ^q palrurl aq uel ll?q ralno aql
ur sn3un] aql Jo rllno.rB 'qprlef strajur
rupunuun d ua''./1y'I:�stauleg J?lnl?N

:qlnsa.l
aql Jo auos 'punora srql IIp pala^ol
sei{ qJreasal luaJat .ssalaqlla^aN

'slea^ mal e urqllM
palsal ^lalpnbape aq louupf, slolluor
palduialle pue aseaslp SurlraJJe srollpJ
'pa^rl-Fuol alp saall asn?f,ag .a^rsuadxa

PUP a^rsualur-lnoqpl alojalaql alp
luaurssasse pue uorle^pJxa,uotlplnf,our
roj papaau sanbruqf,al aqJ .ua8oqlpd

pue lsoq Furlf,aJJe salputlloltnu

Jo ^lrsla^rp lEalt ? qlr^ ealp aAlel p
sardnlJo lsaloj aqJ s^pp ol slnoq Jo all^tr
a^rlrnpoldal p qllm,sqluorx ol qaat

Jo ueds aJrl? spq salpds lplnllarlalur pue
sarod lros JtdolsolJrui ur sa^lt leql sn?unj
p pue:salJ^l aArlf,npotda.t uaa^,\laq slea^
qlr/r'saunlual lo] a^rl upr JIpl ru0t
ra^o saall qeltef.qll/r papualuol aq
lsnu alsls Jo satua4xg ,uoq?4auad 

lsrsa.t
leql sra^el a^pq ualJo e\or8 {aql qrrq,t
uo slros aql pu? 'qtre\ 

{.lo^\ ol llnlrlJrp
are saart aalel (It'd aas) Ielr^ os sen
t{l&asa.l {Jpqarp qeuef loJ uorl€punoJ e Jo
Uoddns aql araqM sr leql .saJtnosal 

Jo
luaurlrururol al(FlaprsuoJ e turpaau ,eal?

qJ.rpasar xaldruol e sr d3olor.llpd lsaloJ

JSSUOd SHJ NI SSSUSOUd



THE JARMH FOREST
Howeuer, many other tree
and plant species, including
mati, blackbutt and sheoak,
make up the jaftah forest
ecosgstem, each growing
where soil tgpe and nil water
best sui/'s their needs. Not all
of them are susceptible to
the diebock fungus, while
others, such as bull banksia,
quicklg succumb to the
disease.

fringed lily

Ouer the forest's range, 300
species of colourful
wildflowers grou in
identifiable plant
cofinnutities. These make up
the amplex shrub layer. The
jarrah forest is the onlg place

me jalrah forcst is the mst
widespread forest tgpe in
the South-West ofWA.
It grows predominantlg on
the infertile lateitic soil of
the Darling PIateau.
Interitic nils are dup clags
ouerlain bg grauel TheU
uere formed millions of
Uears ago bg chemical
ueathe ng of the eroded
surface of the far more
ancient granite basemmt
rock.
The forest's dominant tree,
janah, is a toll, straight
eucolgpt uith dark greg
ftbrous bark. Its timber is
renoumed throughout the
uorld for its red colour,
durabilifu atd qualiQ finish.

western Spinebill

in the world where many of
the species are found.
Some ofthe most spectacular
are members of the
Protaeceae group; the
banksias, drgandras,
greuilleas and hakeas. Many
haue large flouers which
attfact numerous nectar-
seeking birds, such as the

Westem Spinebill. The forest
also prouides habitat for a
uarietg of animals.
Dieback is present in about
14 per cent of the State's
jarrah forest. The disease is
not randomlg distributed
and its intensitg uaries uith
site and Degetation type.
Jorrah forest growing on the
fertile, red, loamg soils in
the goung, dissected riuer
uallegs on the uestem edge
ofthe Darling Scarp qpears
to be particularly resistant
to the disease. Forest
groaing on the laterite soib
of the upland areas and the
siltg or sandy soils in the
shallout wllqs b susceptible
but to different degrees.

jarrah bark Aco:ia drumondii native cat
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Perth people uere deaastated uhqn a
fire tore thrcugh their fauourite
bushland retreat. But, uith Spring,
new life and colour is retumino.
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Rottnest isn't the onlg unspoilt island
on Perth's doorstep- uhat about
Pmguin, Garden, Seal and Camac
Islands? Theg are steeped in history
and proaide a hauen for some unique
wildlife.

Jarrah dieback- the word stikes fear
into ang forester's heart- but research
is fuelling the light against the killer
fungus.
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What's new in Kings Park this spring?
Mist, Su^san Tingay, couldn't resbt this nagnificmt
collection of sping orchids. From left- couslip
orchid (Caladenia flava), jug orchid (Pterostylis
rccrui-\)a), King spider o,.cftrd fCaladenia huegelii),
donkeg orchid @iuris longifolia) rabbit orchid
(Caladenia menziesii.), and pink fairy orchid
(Caladenia latifolia,/.
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Algae has clogged the estuaries nea)
Mandurah, killing fish and creating
eaesore. What is the solution?
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