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CONMFIDENTIAL

This dratt plan is for distribution within the Departmant oF
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1 IMIBORLICTION

1.4 Background

The Research Division was uxm”” h unqh the amalgamation of
research branches Frﬁm 5 artmeznt and  the
wildlife porticon of ths ~ies and WildliF

whan CALM wes oreatad in arch was
of the Folicy Wing of th@ pr hment and led by
Dirsctor of Research and  Flanning, bt an imk
reogrganization in 17848 led to  the formeation of
Divigsion placed in the Opsrations Wing.

At the time of the reorganization it was proposed that the
prodaction of a rolling five yvear plam. would bs the basst way
of clearly describing what is done now, consulbtin
people and defining research priori
the allocation or realliocation OF FresCUFCES
was agresd to by the Folicy Directorate.

The Department s Corporate Flan regulres that mach
functional group within tbe Department prepars 1ts  own
Strategic Flan. This Five Year Flanm Julfills thiis

raquiramant for the Division of Ressarch.

The Division of Research i one of five Divisions in the
Operations Wing of the Department, uwnder the overall conitrol

of the Genesral Manager. The Division is led by the Chief of
Research and a uDruurafﬁ temam consisting of two Seniar
Frincipal Research cisntists and two PFrincipal Research
Scientists. Internal organization .iﬁ o the basis  of
Research Frograms, sach led by & Program l.eader. Staff are
located at Tive Fessarch Centres {(Bussalton, Como,
Dweal 1ingup, Maniimup, Woodvalad aach wnceyr the

administrative control of & Research Centre Mamagsr, and ah
two Regional Headguartsrs (Halgoorlie, Farrathad, which are
administered by Woodvale. Some Comno Ressarch Centre  staff
are located at Marrogin and Wanrmsroo District Offices.

The program structure for  the Division has  only  been
recently adopted. It was designed to achisve the following
aobjectives:

* to integrate the two ressarch groups that cameg togesther
=
th the formation of CELM.

#® to AFoster hetter review and plarmning of research
between workers in related subjects

#* t achieve better coordination with other CalM
Divisions and wiith @xternal research organizations.
¥ to eanable clearer definition of priorities and greater

mobility of resowces across the research spechrum.

i~
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programs have been sstablished. Fow are 2oosvshtam
iy areg process or goal based and  two are @rrvice
The programs and progeram leaders are as follows:
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FEoosystam baseds Jarvrah I Abbott
barei L HMaCaw
pine J Mobrath
wetlands and waterbirds J Lans

Process/goal based biogesography N Mokenziae
fauna conssrvation R Frince
flora consarvation 5 Hopper
fire N Burrows
plant diseases J Tippett
rahabilitation J Bartle

Servioes computing M Choo
myacutive and
administrative support Chiet of

Division

These programs were selected after examination aof wvarious

classification systems. It was Ffound that a mixture of
ecosysten and process/goal subiects conveniently enconpassed
most prmm Nt ard projected research. However, no
classification of this sort i3 perfsct and boundaries
between SOME Drograns are  unclear. Cross links and  common
areas occuwr  bestween programs,  some of  which are nsarly
important enough to  Justify program status, ®.9. plant
nutritiony obthesrs possibly justidy  program gtdtua but  at
present have little or no stadd rescources, aCo marine
studies., Soms resgarch scisntists have ntb¥luq uLllgmt]OﬂE

in several programs. Im some cases this is an inevyficient
use of time and more effective working arrangements will
gradually evolve.

In 198&4&/87 the Division wtilized 24.88 professional and
&£7.25 technical and clerical stefd tobtalling 183%.7 persons
(full time eguivalent). Some of these persons were casuals
or part-time. The total buadget in 1984/87  was #4 38T 563,
consisting of & 7% 248 for salaries, #3132 A1% for wages
and %1 295 BB for other costs {(research, travel and plantl.
Ressarch accounted Jfor 7.1% of +the Despartment’' s total
budget.



.ighnmc\i o EJ

i g & No of Salaries Wages Othar Total Farcent
people (FTE)

-7 emen Bl

7. 05 215 @Ee = 9T 115 4735 TI4 E6S 7.3

LR S Ve SR} PR va S Tou 200 ) A

U —. sy

Fauna Y 215 989 2 B 201 145 G40 D& Fe7
Conservabtion

i e 1Es 25 249 489 BOEE 117 786 475 7E9 10. 4
[

Lo a ) a7
Conzervation

o
1
rd
ot
s
B
s
i
H
;
;
&}
.
a
&
&
-
v
i
e
iy
~d
[ 2
£
:
&

b

Jarrah 15.7 . IRT TTIE 22 794 71 Z0a 451 EIE 1.7

Farei &oEE 208 &85 H L6 25 BEa 247 BE5E Sy
Fine 12,55 379 45L& 85 948 182 208 D&T ST E 12.4

Flant Dissases 7.13 188 282 98 IS 196 28 A S i 7.5
anig Fests

Fahabilitation 9,28 214 718 11 2@ 31 588 277 418 &al

Wetlands & 2,53 115 234 - 28 5ae 1735 734 Z.8
Watarbirds
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Totals 183, 7% 20975 248 I1F 815 1 295 I88 4 58I 54T 198.@



2. _BIN_AND FRIMARY CBJECTIVES DF JHE BESEARCH DIVISION

ard 1lamd management are carvied
wal l-resaarchesd soientific
Fiam, Section 3.

COMSERVATION

To provide the scientific baﬁia %Gr e conssrvation of
indigenous plant and animal species, =2cosystems and natural
processes Ln natural habitats througho Lt the State.

.-,

i

v

MANAGEMENT OF BIQLOGICAL RESOURCES

To apply validated research findings. In conjunction with

i

Operations staff tm dewvel of tast and implement technigues
E \ 3

that can be used to better manage plant amc animal

populations  and lands  and wataers entrusited T the

Department.

FRODIJCTION

To provide the scglientific basis for the production and
raegulation of the supply of those renewable resources  that
Government decides showld be used, on a sustained yiesld
basis and in & manner that minimizes impect on other values.

e
A

BIOLOGI

o
P
7
03
0
c
i
1
i
iy

To provide and maintain & biogsographical inventory of  the
plants, animals and ecosystemns of Western Australia and o
develop an wunderstanding of the factors that affect their
distribution and abundance

ECOLOGY

To develop an | understanding of  the interactions between
popurlations,. species, communities and Ecmafbtema and  the
biophysical factors of their environments and develop

appropriate ecological theories

COMMUNICATION

To communicate results of research effectively by production
of sciantitic, technical and sducational publications, input
into the land managsment plamning process, liaizon  with



o CalM o stadt, other Departmenits and th@ public,
iiuv1,¢Meni with ﬁcienti?ia and obher contfarences and by any
other means available.

ARV ITEE

To provide edpse
managsmant mat

the public.

J. CURRENT RESEARCH AMD SERVICE FROGRAMS

el sting

progiram iz  described and

elow. The format followed priVidmg &
currant Ailms, OQbdsctives and Gosls, discusses
i available knowledge, allows tlmar ldenti

resowrces that will becoms availlable through com
cuwrrent projects over the five year period of this pls
tists new projects  proposed by  ach Program, in order of
priarity.

The two service programs ars then described with 5 3
Computing following a similar format to ressarch  prograns
and the Executive and  Administrative SBupport oG am
following its own formab.

=ad_ . BIOGEQGREAPHY _PRDGRAM

rogram Leasder: M.L.Molenzie

Thise program comprises 7.899 personsg (3,45 professional +

technical statf). Its Dbudgeh i1s F3II6 35688 (F215
salaries, 5 92@ wagess and F113 &35 other).

1z
=

Alm

o describe  and monitor the patterms of distribuotion of
Weastern Australia’'s bioba. :

Through & systematic program  of cological suwwveys, to
[ uvlJm and mailntain wp-to-date a b]u Jeographic dv+a base of
' based on & set of permanently marked

vadrats, FEDFEEQHt&tl“ﬁ aof the diversity of

NGchrm ﬁu%tralia’a biota. The biophysical attrlbut&g

1@



racorded from each site should allow explicit, qguantitative
wa@arch Into biageagraphic pabtarnsg AT OSES Westarn
Australia
SYETEM DESIGN AND LoNG-USE ADVICE
To undertabkes ch tao imprmv@ and  mainbtain &
syvatemn of conservaticon reserves  thatb 1
represent wWwestern Australia’'s bialmgiaé

chur @ COnE

pruvld@ advice on the nzs

resarves and of arsas of land outside res

L
1
A

MANAGEMENT PLANNING

To analyse the data-base to azsess the conservation status
of communitiss  and speciss and to provide dJdata and
interpretation to planners and managers s management  is

o scientific principlas, To

carriad out according Lo souw
sist with the

i
& preparation of management plans.

MONITORING

To research  changes in the composition of the i
relation to the wvariety of disturbances a%amciat@ﬂ with
various land-use regimes, to promote Improvemsant i
managemant practlices.

COMMUNICATION

To communicate the results of research in the Jform  of
technical and scientific publications, sducational
literatwe, committes representation, training COUrsEs,
public and scientitic seninars, and hrough advice and

liaison with other CALM staff, with other organizations and
with the community at large.

Twenty Year Ooals

1. Extend the data-base to include a representation of all
the Fhytogeographic Districts +ourid in Wastern
Australia and the variely of widespread land-uses that
have besEn superimposed

2. Monitor, at 8 toc 18 yesr intervals, the sites already
installead.

3. Continue small area surveyvs as the nesd arises.

4. Ra-assess the Program's applicaetions, approaches  and
methodologies in the light of:
i3 on-going projects to optimize sampling strategliss,

methodologies and  the wat wht biophysical

attributes recordsd on the guadrabs.

i1} the analysis of the First and second szessions  of
ra-sampling in selacted districhts.

i1
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Bluf, within the nexd 12 vears, m@ed to be able  to
aurv&y at 1 Lo j;air (thers ar aa

dee

b UYL DG EROGET AL

1

W W"«Qgﬂlmﬁﬂ i Wadicda

At present Dapartmeant prachiocs y o research
piroiects 1uvu”“jmg Lhae marineg shviconment, In particular it
has no projec aimad at evaluating marine park proposals
and bounderises, complsmentary o the ones of  many  years
standing in  terrestrial, freshwatsr and some estuarine
environmnents.  Marine R=Tng will reguire the employment
of soecialist shaltd, axpertiss 1s not available

=

i
Aithin the Division at

No invertebrate swveys are presently iﬁcmrparatm

routine biclogica survays, altho ugﬁ dat&_ A&
collected on specific groups, @.9. terrestrial mull VECE 1IN

Foiombar Lay rainefor

st patohes,
REGERVE SYSTEM DESIOGN AMND LAND-UZE ADVICE
This area is olc

maly correlated wibth the d@VElmprenk ot an

atdsquate data-base The number of requests for ad hoco
sUrveys, so bthat advice can be gilven an a specific  problem,
is likely to be much larger tham can bs accommodatsd wit

axisting rasaurces.
MARNAGEMENT FLANMNING

The management planning requiremnents  of the CALM Act place
an increased buwden on the Frogram to provide inforosation on
the biological resources of the areas being investigated,
prior to plan development. Lack of these data may  inhibitb
plan produaction.

MOMITORING
The dratt policy for biological monitoring of selected sites
an Departmental lamnd will reguire increased sffort from this

PRI &,

COMMUNICATION

Therse is & backlog of wnpublished data {(sse Appendix  II1)
that needs publication. Time available for writing up is

constrained by the number of new projects being taken o6
Fublication iz also constrained by a lack of funds For
internal pulilishing — most biological swvey data, by its
very natuwre, cannat be published extaernally.

i
i

1. Rainforaest suirvey.

1.2 professional (Z people 1.8 technical staff (2
people) , 20 090 per a MLLN 3.@ yaalrs. M.l MoEaenzie,
Aae Burbidgs, 8.0 keid £

ghery. fyverage of $£1900 288 per
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4,

Commonweal th
opler and @, 2
5 institutions fLuJuuu
“harium (Dapt. of Sgeioul tured
Mu SELT D .

Mational Raindtorest Donssrvation
The +irst systemalico
describe and research the speoi
i pattomrnsg in, and physi
resources —— to provide baseline
of the resowce to determlicos managsmant reguis o=}
ard commence a monltoring program to conserve this rich
community, which has such a high consesrvation profile
wor ldwide.

b

-

or

T

i

am O
or
i
=
N
Ix

scalars

.1
4]
Pl

Cape Arid Survey.

B.é& professional (% peopls), &.46 techrnical stadf
people), $10 8838 psr annum, 1.3 vears. 5. Feilgher

- k)
AuH. Burbidge, N. Mockenzie (RE 128).
Connect the Mullarbor, Eastarn Goldtislds and
Fitzgerald River Mational Fark eonlogical SUImVeEY
datba—bases. Frovide a set of benchline monitoring

gquadrats representing thig National Fark prior to  the
invasion of Fhivtophthora cinmamomi ("dig-baok") .
Frovide an inventory of the biological vichness of the
Fark, clarify the status of the plant and vertebrats
arganisms of the Fark in & regional  context ard
provide a model of the gradients Lthat explain  th
patterming of the biota across  the Fark in t
scalars of the physical environment so that sxplici
managema2nt planning can be comnanced.

Ferup Fauna Friority Area Survay.

2.2 profesional, 1.5 technical (7 pecpls), 10 028 per
annum, 1.5 years. 6. Wardell-Jdohnsorn (RWF 3/78).

An econlogical  suwwvey to deteroine corrslates balbween
species and habitat attributes and to classi

int like wunits based on species assemblages. a
guadrat based ecological survey offeci the sane
opportunities in  managadent as Lhe Yarnonh Mational

Fart survey and others described sarli b focussing
particularly on attributes assocliated wiih the presence

of Woylies and other rare and sndangered speciss.

Survey of remaining islands in the Tampler Archipelago
and of the Burrup Feninsula.

@.% rofessional (1 psrsan) AabsH technical (2 DEple)
3 b v
1@ Ba@ Falm Anmum,g 3 YEAT H . oo Marris
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This 1=  an oyl @y, S
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North-west by

*

g
Ly dnoreasing

Wit hen cantributions to mansgemnsnit pl
natuwre reserves 1in the MNorth-west.

.1 professional (1 psrsond, 0.1 technical staft, £
@R per annum, I years. .o Morris.

it ois santial that & parson familiar with the biota
and disturbances confronting islands in thse Northewest
actually contri Qtts Lo managament plans.

of geogr pnlhni raemobte  areas with &

popal abion ar 1Uha tio maximiss  hheir

access to the Cener JHM, it is  both i

politic that the Deparitmental pErsan wWith  wham  they
have diresct day-to-day access 1is ﬁqul’?'n Whan we

1
have a person who satisfties both these criteria, their
input to the management plan has to be - i

Mathodologies in ecologlcocal swwvaey (RE OLZRY.

Ha. Biological patterns versus soil a
protessional (M., Mokenzis), 9.1
1

FLRBPA per annum (& consultant) VEELD . .l
sxhernal pgrofessional stafd per annum (CEIR0OY.

Gather the n@ces%mr, data to analyse the importance of
a warilety of soil "gestalt" attributes (depih,
compaction and drainage) as scalars of the biclogical
patterns observed in the Mullarbor District SBurvey. AR
gssential step in the selection of attributes to be
recordad at benchmark monitoring sites - the need to
select attributes and sstablish monitoring sitss has
been endorsed by the Folicy Directorate.

ity . Ld xLi+ich on,of W.d. bats
(Mol MokHesnzis

- A £ I
Z 8.85 sxter

al
dnnum, S yEaArs.
par year (U.W.AH00.

Record the ultrasonic signal that charachterizes =zach of

W.A. 's bat species using existing CALM eguipmant.
Pavelop a computer-based system to analyse the tapes

arnd, thus, an automatic method of inventory bat

azsembl ages to facilitate my on-going studies on the
affoct of & variebty of distuwrbars on the commoni i

U =

R

ructure of W.H. mammals. A study fundamental tD thea
vl apmarh of the BEcologilical Suwrvey strategies
currantly wused in the Riogeography Frogram,

o
Lt



8.

@ LhChhl;ml (2 peoplal,
ArWUﬂ, Loyaar., AuH. Burbidos, O
Rangers will be introduced to
charing the study.

wildlife
Farlk has besn undertakben yvet
viglited by more people than any cbher
raserve Ln WoA.s an i BUFwEY Lo
soies and communiti Fawrk,
"ﬁervak o status aﬂd values of i1ts biao
contert of the entire North Swan Coastal L

gverdug and essential to allow the produchicn of an
rgulugncdlly bhasad management plan. Ths AR
involve estaplishing a selt of benchoark
guadrats covering the range of cammunitym;'. Ty
50 thalt the atfect of impozed managemnent shrategliss and
of policies adopted to control wae of the
Fark by the public can be changes
in the richness and speciss

assenbdl ages.

f Yanchap

the Fark 1=

L!
8}

systemaltic swvey of the
4 3
1

aned

i
D

"
4
-
B

composi bl o

Irwin & Carnarvon District Survey.

2.8 professional (3 peopls), 2.5 techhical (3 people:
F4@ 008 per annum, 1.5 yvears. N.L. Mokenzis (RE 1240
G.Heighery, AH. Burbidge. Estismated additional 7
ABY sxternal funding reguirsed, much of this @mploy
additional biclogists sadad o make wup thres field

4

t:x“

survey teams (edternal ztaff will be invited) and cover
the operational «© ot establishing the guadrats  at

e beginning of th@ study.

Frovision aof a data base covering the T
northsrn extreme of the South-wast Land
model the biota of Lthe region, identify the scalars of
the physical environment that can bz wssd to predict
its biological patterns, establish and d
of benchmark gquadrats covaring ite diversity. N
qyatematic seoloagical surwvey of thess Districts has
avaer been undertaken. One is urgently nesded fto allows
land—use decisions and assessment of the existing
system of conservation reservesg ansassmnent G$
conservation status of the organisms and Commun
prasent to identity the priority of thesir mana
needs; long term monitoring of the biota.

serlibe a sat

Filbara % fshburton District Suwwvevy.

2.8 professiaonal, 2.3 technical, #4800 2008 pesr annum, 2
vyaarsz. NMN.L., PMekFenzie, 6. Felghsry, HAJH. Durbidge.
Estimated additional #4080 880 external funds  regquired
for purposes descoribed in previous projesct proposal
Thare will be liason with reglional stafd on desigr
detail reguired and irnvolvement.

Py
o
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Frovision of a data ba

Districts of the MNMorth-washs
provide an scologlocal data Ds

ot landscape-types, and Linpo:
Wefde o To model the bimta n%

mralars of the phivsical anvir
pradict its biglogical patt

describe a set of benohmark guadea
diversity. No systematic =scological suar
Disbricts has ever baen wnderts
nesded ta allow: land-—
the sxisting sys ot consar
assessnent Df the conservatic
anod communitiss present so
mads on +mm1r priocrity for
Lerm monitoring of the biota

Monitor managemsnt programs img 1umwhte o the Uampier
Archipsl ago and obher nlcﬂﬂC} ra i
the Morth-west.

P.1 professional (1 persony, B.1 technical staff, &7
R0 per amnnum, I years. BE. Morecis.

The dLthdeﬂ”"’EHpEFiEﬂCEd by the islands in this
Airchipelago has raguirasd a nunbes of management

meEasures. AN on-going assessment of v BT CE af
thegse stralbtegies is essential from the viewpols ot

both the biota on islands concerned and developing our

understanding of thelr walue in the context of island
managemant problems state-wida.

Canservq%‘ﬂn planning for Buccaneser Archipelago and
ADE ted mainland areas.

2.7 proftessional, 8.3 technical, F38 MO per annom, 2
YEArS. R.1 PFrince. 2.8 externally  fundsd staff
invol ved.

Surveys of terresstrial and marine system for management
plamming and land-use decisions. Tha involvemsnt and

training of local Aboriginal communitiss 1s an
important part of the projschy;  LAKM has relative
Tittle swperience at involving Aboriginals in
conservation projects, yvelt there s no doubt that it
will be sssential to the long term successs of
caonsgrvation measures both of plant and animal
communities and of Sp@ti@a zuch as dugon in ars
outside the South-west Land Division.

Survey of conservation status of granite outcrop
plants.

B.2 technical stafs, #1i0 88O per

pe
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.1 profssiconal, .1
VAR oo Morris.

B33 per vear =
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The importance of islar
AbSFﬁ e oat data an many
banefits of ecological

QFOJHLm proposal Moo 7

'T

Establishmsnt of $urth@r mord boring sites on izslands of
the Recharohe ﬁvchipﬁlagmu

P

sional , @.1 techrical, 4 DGO per annum, D
VENEAFTE o ﬁn A'Lkimau

The importance of monitoring bthe biota of islandzs was
discussad above. The Rscherche fArohipelago is a major
consarvabion resource on W.A. Ts south coast and is

subject Lo a wvaristy of human disturbanc

Ecological Survey Methodologiss (ses garlisri.

ST Lizard litter—-patoch shadiass.

' N ML!un i), T vears. Data
sampling carried out as parit of o
therefore no edtra 3
groept btime for anal

Hal s

S

A ostudy to inw
the commianity st
vaertebrates that live under
aucal ypht tres To e e of disturbancse on
assemb ] age CDMﬁDEjtiOF arnd structuws and its Likely
influgnce on classiftications derived from our
ecological suwvey data.
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A COLLECTED AND ANALYESED,

= Llék: Gf “Drh/ﬁﬁrtham

Dampier Archipelago Managemsnht Flan
e Morris (RE :

Eocological Survey of
shespears
-( I"‘:)

Nullarbor Distr
M. Mokenzie, O.

Cooloomia Nature Reserve - f.f0. Burb
G. Hopper (RS 7350,

Salisbury Island
J. Himnesar, .

Census of Aus
Feighery (RE 923,

Islands: Lancelin to Dongara -~ G.J
Feigheaery (RS 243,

Jibberding/White Wells proposed
resarve — A.f. Burbidges

Ecological Burvey of proposad
Boonanaring Resarve — &.H. Burbidge
(RS 153 .

Report on swvey work alt Mount Lesue
- A Hopkins (RE &Y.

Fastern Goldfields (six cell report
= M. Mokenzie, A0A. Burbldges RE 12

Buccanesr Archipelago — N
A, Haopkins, A&. Burbidge, J.

Stirling Range and Environs Flora -
G. kKeighery (RS 952,

Dorre Island and Associated Bhark
Bay Islande — Ecological Survey -
Re. Frince (RS 141y,

Searching versus Fitfall Trapping
in SZouthern Forests Swwvevs -

1%

a

3

G. Wardell-Jdohnson (RWP uanallocated:?
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Matuwre Resserve — &, Hopkins

Repoirt on suryvey work &t Two
N o oy e, Lo iy e 2 LT LB oo Yow.
Bavy — &, Hopkins (RS &30, 1737

FATH

Vertebrate Fauna Survey of Damplay

Archipelago ~ M. Moreis (RS 1Z3E). 1951
Vertebrate Fauna of Monte Bslla

Islands - K. Morris (B 132). 1791

For Monts
Fallo ITslands —~ K. Moeris (RS L1320 1

Manmagement Guidelines

vy

-
0
=

Interactions of Fire and SHite on
Yegetation in the Nul; 3le—-Normal up

National Fark - 6. Wardell-Jdohrson
(RWE unal located: 1992

Ol

Bird Communities of the Walpole-MNornalup
Mational PFark — 6. Wardell-Johnson
(RWF unallocated) 1992

FROJECTS WITH DATA OR aAnaLysIsS STILL INCOMPLETE

Pesign and sampling methmdwlogi@w
grological swwveys - M. Mokenzie

Heterogeneity of NMullarbor guadrats —
Mo Mokenzie, & Hopkins, 6. Eelghery
(tRe 1210) 1578¢

EBliogeagraphy of the flora
Mullarbor - 6. FHeighery (RS

Fliwsical scalars of biological
in the Nullarbor - M. i

Ground-truathing the NMullarbor data-bases
~ N. Mocklenzie (RE 1249 1989

Externding the Nullarbor dats base: do

the patterns change? - N. Mobenzie,
G. Weighery, A.H. Burbidge (RE 1263, 1992

0
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Ad hoo Flora su
o

tands ~ 8. Hoppsr (RS 74).

Reaairve
Branch

Biogeagr v oot Dugong and
in northern Western dustralia -~ R

Frince 142% .

Fiological surveys of selectsd
conservabtilion reserves and for abher
conservation issuess (Lo service Flanning
Branch and other particular site suwwwvay
requestsl - ALH.Burbidgs (RE 15).

Sanmpling small ground-dwelling

vertebrates -~ A.H. Burbicges (RS 1&).

Walpole-Mornalup National Fark survey -~

7

ﬂ’

f. Wardell-Johnson, see Walpole cmasta
survay working plan. RWPF (unallocated).

stablishment of monitoring program in

d,ﬁ.L='u - A. Hopkins (RE 2.
Fitzgerald River National Fark Survey -
FoRMOFLE. Association consultants, M.
Mckenzie (RE 127)

Biclogical swwvsay of sites on bthe Mandora
palaeoiiver and Radi Hills, Great Sandy
Desert — M. MocEenzie and srternal shaff
(RS 125,

Late Holocens nammal fauna of the Irwin
L Carnarvon districts, Western Australia
- sonsul bancy L@t by M. MoEenzie (RE 1280,

Development of & microoos
systam for scolagical sae
2ntry of ssctions of th@
v tebr
M. Mok

mputer antry

ey data and

E. Goldfields

data base - consultancy labt by
(e 122y .

Acguitre up-to-date microtonpuler sofbtwars
to pre-process (append and edit! and analy
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slagical survay
gxpertiss in th
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a wide varist Vi

s E pvmcedur

Typeas - N. Mok (developmaental ). 1988
R fAooguire conputsr bape of bhe REOL o

Austiralian Birds data bhase for We

PAustralia ~ AJH. Burbldgs (developmantall. 1957

1&. blbil ooy aphy on,  and épp F, the
atus of bthe verhtesbhrate fauna
Irwin and southern Carnarwvoan

Consultancy let by A.H.
gval opmental). 1 e

et
1
i

. ot Drvandrs
consultancy lst by Gl

previous listing). 1991

N
a

Mew Fi

FEoological Suwrvey Methodologiss: Sep 1984 ~ Dep 1991
BRiogeog. patterns vs soll abttributes
Auvtomatic bat assemblags sampling

Lizard lithter patch guilds

Faintorest Sarvey Nov 1984 -~ Jun 1989
Cape Arid Survey fApr 19287 ~ Dec 1980
Yarnchep Fark Surwvey May 1787 — May 1788

Rechercna Monitoring Sites May 1287 - Jun 1291
Dampier—Burrup Archipel. Survey Jul 1987 -~ Jun 1%91
Monitoring/Mamagm 't Dampier &cchi. Jul 1287 - Jun 1921
Management Flans: N.W. Islands Jul 1987 - Jun 1991

Buccanassar Mrohipel. Managm ™t Flanm Juld

et
Ky
e
~d
L4
i

3

-
~J
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Gramite Outcrop Flanmt Suwveys Jul 1e
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Morth-West Island Swveys Jul

G
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Mov 1989

Irwin-Carnarvon Districh Survaey Moy 1988 -~ Jun 1996

Filbara—-fshburton District Survey MNov 1989 - Nov 1991
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Hed . EOUMA COMSERYATION PROGRAN

o R.1.T. Prince

LLrrEnt resources
This program comprises 7.5 person;
technizalld. Its budget is #4432
I%6 wages and FE21 145 other).
Aim

provide information sufficiesnt ENsuUre pffmotive
conservation and  management of Wesd Australia’ s marins
and terrestrial fauns.
Eoimary Oblsctives

FNOWLEDGE

To increasse knowledge of the {fauna and  the scosystems  In
which the different d ououwr B thatl pupulatian
A de
L

jit
dynamics and the cornssquences  of managament activitiss msmay

be properly assesssd and, 1f necessary, modified.
RARE AND EMDAMBERED SPECIES

Tao identify rare an
understanding of  fact
populations and to pre

apecias thal reguire ms

/o endangerad species and seek
s aftecting the shatus of these
are wildlife management programs for
anagemsnt.

EXFLOITED SPECIES

To provide & sound basis ftor conservation and management  of
exploitaed fauna and to prepare wildlife managemsent  programs
f

fur edploited species.

FERAL ANIMALS

To research  methods  and provide management programs  for
contr ol of  feral and otheer ewxobtic specles atlversaly

atffecting fauna conservabtion.
COMMUNICATION
E{%ecfivaly communicate results of research by way of

speclialist publiratlunav input into the managemant planning
process, and the provision of managsment QFE%LFIptiQHS AS

required so that  transfer  of ressarch knowledge Lo the
managenent area iz Jacilitated and public appreciation of
nature consarvation is incrzased.

o
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tard and ewpand work aimed &t

|
U S . —y o Lol - oo R S, i R, LR S
alogy of o fauna spacias and commuani i

Extand and  continuwe conservation programs for  rars

and/or erndangsred SPBCles.

Extend amd supand work neo
2 HE LNpa
~vation of the nmnative

r=tal=taleint-- ke o

COnE

Develop &

programns for inverhebra
Fauna and "

marine +auns

Mailnt and devaelop  as mEﬁE'”'"; OO &mE T3t
monitoring the impact of land ma :

fauna so0  as Lo guide and Fadirect
managemsnt practice towards effective caonservabtion.

ey i e e

Continuwe  monitoring of  dopachts of  exploitation on
managed kangaroo populations.

Davelop and wtilize modelling and
as aid to synthesis and interpre
ressarch data.

Year Goals

h—~—'

Tdentify additional relict populations if such exist of
current rare/endangsred faunas speoles.

Develop management programs for sslected rare and/or
Endangeread speclag involving translocation and
re-gstablishment or captive breeding whers Necessary.
pevelop sffective conbrol  programs for =1al aral
erctic fauna adversely affecting conservation of Hatlva
L

]

ge@ understanding of the biclogy and scology of
gcted fauna.

BE

Davelop and evaluates monitoring teo Lm14uun reguilred for
chb:

e b

research and managensnt of selsc Famns .
2 ] managamant programs for explolted ot her
than kangarocos, sspecially in regar-d bto o ion of
relict and vulnerable fauna and traditional Aboriginal
auploitation.

Achieve greater public involvement in brosd scale fisld
FEsearch prograns.

oy
o



Thig iﬂﬂiﬁ@ﬁﬂtﬁ wartabrats &t &N s
excluding fish, is compel: @ spEcles.

arm'appraxlmat@]v= 475 birdsy

TR marsuplials; 24D raplbilesy

iz the only mammal speciass

sintesn spscies of vaENOODOUS .
ars ‘not protected’. Converssly, 47 mamnals, including 27
marsupials (42%), 11 other land mammals (19%) and 5§ marine
mammals, 48 birds (8%, 19 land dwelling rephtiless (34X anc
cve marine tuwhls, and one  frog species are declared  faudna

”‘ikely to become extinct, ... rare, or otherwlise in nesd of

special protection, ..’ puwrsuant to Ssoction 1423 (ha?) of the

Wildlife Conservation Act 1958 (as amsndsd) . Ormly  bestlaes

o+ the %amily uprmvk'a%a and ants  of this CIELE

. among the HEenslve iHVﬁ*tEbratw Ar g
luded in the c,t gory of ‘protected fa

a
=

OF the recognized fauna, most species occupy land othesr fthan
Lhat dedicated for conservation (LALLM land:. Faw aven of
the ‘vare’ species are confined solely to CALM land. The
Departmental responsibility for conservation of the State’'s
fauna thus 1mplies & vesponsibility for conservation of
species at large throughout bthe Shtate for  the most part.
Fauna conservation work therefors spans the whols ramq@
from managemsnt of abundant species such  as  the
kangaroos on  rangslands to protection and restoration m{
populations of specis such as the noisy sorub-bird  which
kil recently  have been solely confined to conse "Wuth
FERSERrVES, Discovery of populations of some ‘rare’ specises
stiil depends on opportunistic observation, such as for  the
dibbler in 1983, and SBhortridge s mouse morse recently in the
Fitzgerald River Mational Fark.

It «annot b@ sald that & Ffauna research program  has

previously existed. Rather, work that is identifiad within
the strictuwes of the now Formalized program arsa has

focussed on & rangs  of  ilssues w1th1n the broad area of
reasponsibility outlined above.

The ‘rare’ ‘speciss have perhaps received the greatest
attention, bulb not x11 are amenable to an intensive F :
raesgarch program internalized within the CHLM organ vization.
Species orisntated programs may  also nobt resualt in readily
obtained improvements in conservation status. The approsch
to ‘rare’ speci=2g mwst  thersfore remaln flexible, but  will
need resouwrce commitments within DQLM because the problems
that are likely to be posed are nobt usually amsnable  to
quick resolution.

Resgarch into adverse impacts  of exotic speciss on
indigeanous FALHA has so  far focussed on predsastors. The

impact of enhanced predation on relict mammal populations
has been demonshrated and  remains a threat to conssryation
of the species affected. The more indirect impacts that may

result from habitat modifications by grazaers, interference
vaactﬁ and direct competiticn for resources have not  yvet
baen addressed. Wildlife oonmssrvation has  tended to hide
behind agricultural interests in considering the potential

el
A vad
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Rare speciss are not howesver  thae -

recuiring

attention. Memre Is no infallible preadioting
which of current abundant species might bs tomorrow' s rarce
fauna. There 1is a publiec  meed o i
management of kangarocos, and  CALM O wouwlid
derelict in its dubty to ignore  this. Conse
large kangarcos is indeed depesndent on
abundancs of fauna at largs.

syl

Mamagement of fauna on CRALM lands press
this problam. While CALM conbinoes

ariotar

MEAT S 1o

sroduotion i will bhe szEn T have A to o mimimize e
duct noit will b 1= ot f p 1m b

stfects of this managemsnt on other spasol

Research aimed at mansgement of conservation ressrves  In
ways bhenetiting particular species has o
of ‘rare’ specises work in the past. {
to this aspecht of fauna consa2rvatlion ovs
programs, particularly fire and flora conss

Ressarch on marine  fawa has Lo ;
species. Work on dugong principally involves aspects of
rare’ fauna conservation  and  management of  braditional
guploitation by some coastal Abhoriginal communitiess {
tuwrtle resgarch  has  only commenced  irf
Additional information on  some ssal and
alsa been obltained Ffrom various souwroas
genserally resources allocated to marineg Dase 5 7 have
been minimal. More imporbtantly, with CALM's  new role  in
marine conservation, there is as vet no firm base for
ressarch in this fisld. On the land, the sans  circunstances
applies to conservation research on
currantly excluded from bthe official

ik

the invertabrate animals
{

auna of the Stabs.

In woncluding this review of the scopeg of the fauna r Al
pirrogram it is  also  most important  to  mote that  whilsh
establishment costs Ffor the ma staff currently
involved in the progran are provided by CALM, a very larges

W

part of project opsrational costs for work being dons by
gtaft of the formsr wildlife ressarch group is beling covered
by external funding. Without this support work could not
proacaead.

Title Goal Statt Costs Duration
Frot. Tech. Anmuasl Cyrs)

Ecolagical studies

aof three species of

tree rats in the

Mitchell Flateauw

ragion, Himberlsay,

Wa i 4 @a.1 - SHHH i~



1787 #*8W ocrocodile Foeri Iovear (p/tl
1984 monltoring
1788 *Mormopilerus sp. k. 18 vears (prt)
Laxonomy
#Fitfall trapping 2 I owears (p/lt
maethods - GRF
*Decline of WA it Eovrm iplh)
mammal 5
#Hast Filbara - Sovrs {ph)
ook Wallabies
*Rock Wallabiess, Re+E 5oyras (pst)
Dampier Arch.
*Noisy Sorub-bird R+E O ovrs (pAh
translocation
(Btage 2
*Western Barrasd- R+E 2 oyear g/t
bandicoot
#Numbat habitat R+E 7 yEars
ard food resowrces
A - ) - o -
Conservation of Fer i A ovears
Chiuditech
ﬁFom as predator F g vears
43
1769 *Population 28 B owvears (p/ts
maonitoring nethods
seabirds
Hborlgjnai FE o oyvears (p/slt
L
management prograns
for Dugong and
marine turtles
A . ok - i s
Exotic rats F & yaars (pit)
on islands
1998 ¥Rreeding studies R+ 18 vears (p/t)

Western Swamp-—
tortoise

#Rock Wallaby R L@ yvears (p/it)
consarvation studies
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Fangaraon manageamsnt = sh L args
pEOQr ams

i

All of the abmv@ represent geneiral &
responsibilitie ano Ay e ragarded AB
maintenance “lndlng,

]
0
A
=
-+
=

CAaL
i Rats

New projects to be started 1987 to 1991

1987 #*Eoological b 12 yaars {(p/i
studlies of three

iRy s # External funds securad

Mo gther new prodects are cwwrently propossed in view of
difficulty i maintaining cmn;1n41ty funding o
astablished projects and the limited te al stafd items
available at Woodvale Research Centre.

Maw proijscts  that wmight be contenplated ith sxisting
professional staff in the fubuwre will hava o match
axpertise availabls This should poss no serious problem of

priority ratings glvam the level of rescuwrcing of fauna
research  but will still  reguivs provision of adeqguate
operating funds.

Current resouwrces are allocated:

Fou, rock wallaby L@
Woylie , S
Numbat 1@%
Turtles, Dugong 1@%
Rats EA
Fangaroo S
Crocodiles Hn
Others 18%
General maintenancs 18%

e ELRE _BERQGRAM
Frogram_lLesader: N, Burrows

Cuwrrent Resources

This program comprises 12,734 persons {4.55 professional -+
7.88 technical staffl ITts ugduﬁt s $47E TEY (£34% 489
salaries, 8 520 wages and #117 7358 other).

aim

To understand the role of fire in ecological processes as A
basis for predicting effect

of various fFire rﬁg*wms orn the
biota. To describe fire behaviow in all vegetation types
2%



[T . ] ; . 3 e e T o v [, el T g n e e — e, o U W
and to develop fire suwpression  teschnigues so as to sately
implansnt prescribed fires to achieve dedfined goals.

FIRE BEH&VIOUR, DETECTIOM AMD SUFFRESSTOM

To devalop fusl characteristisc and five

models for major vegeltation Lypes throughout tnw Btate. To
assizst with d@VﬁlDPmﬂﬂt ot opsrational guidelines  for
wildfire detection and suppression and to svaluate their
effectivensss and impact on tf& @nviranmant.

FIRE ECOLOEY

To determing the short and long term effects of various Tire
regimas on plant and  animal communities, and especially  on
rars flora  and fauna speciss, and to preparse relevant

managemant guidelines. To  ddentify oritical plant and
animal species and comnunities that may be readily monitored
and  wsed as biological indicators of the ralationship

between fire andgd the snvironment.
FIRE MAMNAGEMENT

To develop computer-based mamagem@mt systems that intsgrate

fire bshaviouwr, suppraession affects and reElevant  resouros
information for a range of ulﬁmﬁﬁn

COMMUNTCATION

To communicate research results in the form of technical and
scientitic publiceations and educatiocnal  literaturs, by
ligison with other CALM Sta#¥ ath@r Departments and the
pdslic, and by assisting with tralning coursas.

-r =
if]

Twenty-year goals

The favowred long-term Str“tmgy is to direct Fire Progeram

resources o deal  successively wiith  each maior  vegshation

types i, Lo conduct almultamaaus and compl ementar
4

tresearch into all aspschs of  Five o ons bype, ocuwlminabing
in an integrated management system. This will rot always be
practical byt it ism  clear that therse will nevear be
sufficient resouwrces to conduct many types of ressarch in
all wvegetation types simultanzously.

The current and futwe reseasrch projzcts may be  subdivided
into fouwr themes, in approximate order of priority thus:

{13 Fire behaviow, detection snd suppression
(ii) Fire Eoology

(iiiy Monitoring

(1w Firae managsaent.

Thaemes 1 and Z are generally of egual priority.

R1%)
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Firs behawviowr, dﬁt“"“l&r and supprassion

sing this thema will COmp e in
T

arnd the

the vegetation types of the soubh-wes
T ore ViF. forests, whazatbaelt woodl ands
wmalhlumd i 1 and huammock grasslands.
1 be concentrated on the

Effort w1l¢

[3 55 mulga woodlands,  tropical
SAVANN& wmad;aﬁdﬁ and tall shirublands (Table 1.

Fire scolagy

Fecause of he long-term natuwre of Fire
resaarch, work in the soubth-west vegetation by

CD!t nue, much of it being less-inteansive monitorid

ugwan.abLJQhwd sty sites. Az with Thame
will commence in mulga and savanna woodlands and  tal
shrublands (Table 1).

Moni toring

Az with Theme 2, monitoring is a long-term project and
the fubtuwrse status  of various studiss will be simila
{:

g closely linked) to those {for fire scology. IL 1s

an
expected  that the developansnt of simple @ld
assessment technigques will be completed for ﬁnu+hwweat
typaes and PBanksia woodlands, and will continua  in
wheatbelt woodlands, heath and hummock grasslands
{(Tahle 1.

Fire management syvstems

A computer—based fire management system should be well
established for the south-west forest vegetation tvypes,
and well into the development phase within wheatbelt
woodl ands, heath and hummock grﬂ¢gLﬁr ds. #fs for Thaemes
1 and 2 fire managsment studies will be commencing in
the remaining vegetation types (Tabls 1.

-

Five Year Goa
Undertake a review of fire research in Western

~y
o B

Australia. The review will ai; bos
(1) summarize and document existing krnowledge, and

(ii) identify gaps in krnowledgs  and review fire
research priorities.

The low shrublands (kwongan o heath) and  hummock
grasslands have besn identified as the most isportant
areas requiring filre research effort over the next fire
YEAI S . Fire escology Etudi@% (Theme 23 in thaesa
vegaetation types have commenced and will  continue
within this five year time %ram@n Concuwrrent work in
fire behaviour and suppreassion (Theme 1) i3 now of high
priority. :



TABLE 13 8tatus of Research Goals in the next twenty years.
LEGEND: 0 = No effort 1 = Btudies to commence 2 = Studies to continue 3 = Studies complete

VEGETATION TYPES
PRIMARY FORESTS WOODLAND T.ow LOW BANKSIA SAVANNA TALL HUMMOCK SUCCULENT
OBJECTIVE (Wheatbelt) SHRUBLAND WOODLAND WOODLAND SHRUBLAND GRASBSLAND GRASSLAND STEPPE
T {Heath)} {Mulga} {Kimberley) (Pindan) {Spinifex) {(Saltbush)

FIRE DANGER 3 3 3 1 03 1 1 3 0
RATING SYSTEM

3.2
FIRE BEHAVIOUR k] 3 3 1 3 1 1 3 0
PREDICTION SYSTEM

3.3
FUEL MODEL 3 3 3 1 3 1 1 3 0

3.4
DEFINING FIRE HAZARD 3 3 3 1 o 1 1 3 0

3.5
KNOWLEDGE OF 3 3 3 1 0 1 1 3 0
FIRE WEATHER

3.6
WILDFIRE SUPPRESSION 3 3 3 1 0 1 1 3 0
TECHNIQUES

3.7
REPORTING AND ACHIEVING 3 3 3 1 3 1 1 3 0
FIRE OCCURRENCE

3.8
SHORT AND LONG TERM 2 2 2 1 0 b3 i 2 0
FIRE EFFECTS

33
FIRE REGIME EFFECTS ON 2 2 2 1 0 1 1 2 0
HABITAT

3.10

FIRE EFFECTS ON

DEMOGRAPHIC PATTERNS 2 2 2 1 0 1 1 2 0
OF PLANTS AND ANIMALS

32

31T
'RARE FLORA AND EFFECTS 2 2 2 1 0 1 1 2 0
OF FIRE

3,12

CRITICAL PLANT AND

ANIMAL BIOLOGICAL 2 2 2 1 0 1 1 2 0
INDICATORS

3,13
SIMPLE FIELD ASSESSMENT 3 2 2 1 3 1 1 2 0
TECHNIQUES

3.14
COMPUTER FIRE MANAGEMENT 3 2 2 1 0 1 1 2 g
SYSTEMS

3,15
MONITORING PROGRAM 2 2 2 1 0 1 1 2 0
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SompaT et

WA firae behaviows, fira
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4 A system for monitoaring the long-term effects of
various fire ragimes needs  to bz developed, imitially
based around firs sffects/2oology studiss  in the
SOt - wes orests, woodlands and heathlands (Themae 2.

Table 2 lovel of fire rassaarcn in  wvarious
i

vizgetation Uype the past five vyears, whilst Table 3
BN S hxw i ill proges and davelop in obher
vagetati five ST E

Stope of existing progran
1. Fire bshaviow , destection, and suppression

The foresst areas of the south-west have been relatively
well served by Ffire research. There is a nesd,
Howaever , to develop better, Jully integrated Ffire
managemsnt systemns. In other parts of Lths stats mosh

major  bilomes have recelved little or no ressarch
affort. Thasa aouilring immediate attention AP

heathlands and hummmck grasslands mul ga.

2. Fire scology
There is a nesd to continue and increase the research
affort on  the sffects of fire regimes in  soubh-west
forsst ecosystems. Fire has, and will continue to be,
most exbtensively and freguently used as a managsment
tool in these forest areas. Howesver, several other
major vagetation types also reguire affort on the
gffects of fire, particularly heathlands, woodlands and
hummook grasslands

. Moniltoring
Currently there dis little oF no provision for  thsa
lang~term monlitoring of the sffects of prescribsd
Burning in oany of  the major  biomes  througnout  bthe
State. There is an wrgent need for such systems to be
developed, preferably integrated with the proposed
Departmental svstem of  monitoring sites and in
conjunction with management staff.

4. Fire Managsnsnt Syshems

A strong fire management infra-structure i1s in place

for forest ar24as. Further work must concentrate on
conputer—based, fully integratsed systems. Heathlands,
wondlands and humaack grasa;and* Fequire  basic fire
behaviouwr and ﬁupprwagian krnowledge, as well A5
itdentifying fire-sensitive indicator species



TABLE 2: Status of Research Goals in the next twenty years.
Studies to commence

LEGEND: 0 =~ No effort

1 =

= Studies to continue

3 = Studies complete

VEGETATION TYPES

PRIMARY
OBJECTIVE

FORESTS

WOODLAND
(Wheatbelt)

LOW
SHRUBLAND
{Heath)

LOW
WOODLAND
{Mulga)

BANRKSIA
WOODLAND

SAVANNA
SHRUBLAND
(Ximberley)

TALL
GRASSLAND
{Pindan)

HUMMOCK
GRASSLAND
{spinifex)

SUCCULENT
STEPPE
(Saltbush)

3.1
FIRE DANGER
RATING SYSTEM

[

0

]

0

0

0

3.2
FIRE BEHAVIOUR
PREDICTION SYSTEM

3.3
FUEL MODEL

31
DEFINING FIRE HAZARD

3.5
KNOWLEDGE OF
FIRE WEATHER

3.6
WILDFIRE SUPPRESSION
TECHNIQUES

3.7
REPORTING AND ACHIEVING
FIRE OCCURRENCE

3.8
SHORT AND LONG TERM
FPIRE EFFECTS

3.9
FIRE REGIME EFFECTS ON
HABITAT

3.10

FIRE EFFECTS ON
DEMOGRAPHIC PATTERNS
OF PLANTS AND ANIMALS

3.1
RARE FLORA AND EFFECTS
OF FIRE

3.12

CRITICAL PLANT AND
ANIMAL BIOLOGICAL
INDICATORS

3.13
SIMPLE FIELD ASSESSMENT
TECHRIQUES

3.14
COMPUTER FIRE MANAGEMENT
SYSTEMS

2

3.15
MONITORING PROGRAM

34
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S iects

Friority

Fire bghaviow and suppression studiss in hesthlands.
1.8 professional , 2.8 technical stadf :
aNnuin, 9 YEars (emcomnpasses lables 1

2.l to A.h.

This study will develop reliable fire behaviour systems
4 1 £
1 b T

for wse by mnanagers for p,e=:riuﬁﬂ Burning and wildfires
control . It will also examine fire pre-supressiocn and
sUuppression strategies for heathlands.

Fire behaviowr in hummocock grasslands/mulga communitiss,
1.8 professional ) 2.8 te "'."i'nl.:al %Sta'F'r:, F1E \..'521‘2! |::-mr“
annum, 9 years (encompasses |abls 1 to I ’me@cLiveg

A0l to FoA).

This study will aim to describe fu El3 weather and fire
hehaviow to facilitate the presc ptiwr ot appropriabe
patech burns. The work will also p ™) 1da managsrs  wWith
fire bahaviow models Ffor pradichi fire hazard and
wildfire behaviow .

Fire ecology

Fire etfects on rare flora. 1.8 professional, 2.0

technical statf, ¥l 500 pear AN, 5

(encompasses Tables 1 to 2 cobjectives 2018 and 3.1

To identify & range of rare flora and examine lifs form
strrategies and responses to variouws fire regimes.

Critical plant and animal biclogical indicators 1.0
professional , 2.0 technical staff, 6 5@@ paw annum, 3
vears (sncompasses Tables, 1 to 3 objs ves 3.19 0 and

S B

To identify & range of plant and animal species  in
VAL ous asyvstams whose abundanoce and itstribution
show & colos elationship with fire regimes.

Monitoring stfects of prescribed burning in national

parks and nature ressrves. L. professional, 1.8

techmnical staff, 1@ 200 pEr &nnum. Sk VEMTS

tencompasses Tables 1 to I objectives 2.8, 3.%, 3,11,
[~

2,12y EF013 and 2015

This project aims to set wup permanent sites for
mramining the long-term effects of variouws fire ragimes
and includes the evaluwation of simple field assessment
tachnigques, and development of & general fire affechs
monitoaring system.




TABLE 3: Status of Research Goals in the next twenty years.

LEGEND: Q0 = No effort 1 = Studies to commence 2 = Studies to continue 3 = Studies complete
VEGETATION TYPES .

PRIMARY FORESTS WOODLAND LOW LOW BANKSIA SAVANNA TALL HUMMOCK SUCCULENT
OBJECTIVE (Wheatbelt) SHRUBLAND WOODLAND WOODLAND SHRUBLAND GRASSLAND GRASSLAND STEPPE

{Heath) {Mulga) {Kimberley) {Pindan) {Spinifex) (Saltbush)
3.1
FIRE DANGER 3 1 1 0 3 0 0 1 0
RATING SYSTEM
3.2
FIRE BEHAVIOUR 3 1 1 1] k) o 0 1 0

PREDICTION SYSTEM

FUEL MODEL 3 2 2 0 3 0 0 1 )

3.4
DEFINING FIRE HAZARD 3 1 0 0 0 ] 0 1 o

3.5
KNOWLEDGE OF 3 1 1 0 0 0 0 1 ]
FIRE WEATHER

3.¢
WILDFIRE SUPPRESSION 3 1 1 0 ] 0 0 o 6
TECHNIQUES

3.9
REPORTING AND ACHIEVING 2 1 1 ] 2 0 0 1 (1]
FIRE OCCURRENCE

3.8
SHORT AND LONG TERM 2 2 2 ¢ ¢ 0 0 2 4]
FIRE EFFECTS

3.9
FIRE REGIME EFFPECTS ON 2 2 2 0 i} 0 0 2 °
HABITAT

36

3.10

FIRE EFFECTS ON .

DEMOGRAPHIC PATTERNS 2 2 2 o 0 0 0 2 0
OF PLANTS AND ANIMALS

3.11
RARE FLORA AND EFFECTS 2 2 2 0 0 0 0 1 0
OF FIRE

3.12 R

CRITICAL PLANT AND

ANIMAL BIOLOGICAL 2 . 2 2 '] 0 [ ¢ 1 0
INDICATORS

3,13
SIMPLE FIELD ASSESSMENT 2 2 2 1] 3 0 0 1 0
TECHNIQUES

I
COMPUTER FIRE MANAGEMENT 2 2 0 0 0 0 0 1 ]
SYSTEMS .

3.15
MONITORING PROGRAM 2 2 2 0 0 0 0 1 0




dcdium Friority

Al

[N
—

To fully evaluate Fire managsnent systems suoh
FREFLAN in Lhe northern  Jarrabh forest, and Lo

such systems to swuit various reserves {(e.d. Tatanning)
and other forest areas of the south-west (2.9, Pearup).

Froject numbers

to Appendix 2

1787

i. Blash burning guides for . radiasba
Burrows, REP 19/78).
2. The Mount oil  Dryness  Index for use

6830,

Burrows, RWF

Documenting wildfivre

RWF 68/386) .

history in

Frescribed fire to

RWF 1&/8&4) .

control  pine wildings

28. Rate of
Burrows ,

flel
R

accumilation in

“' ‘l""l

HéH) .

ki ~

IEZ. A computer-based

ratrieval

wildFires information

system (M. Burrows, RWP 15/848%.

17, Fire-caused injury to Jarrabh  and Marri
RWF 187785,

7. fAspects of fire behaviow in Banksia
Burrows, RWF ™).

. Pitfall

]
3

i trapping, sampling

methodol ogy

RE Z4).

2Z. Fire effects studies, Two Feoples Ray Natures Re
including preparation of managament plan.
RS &3)

25. Fire effects studies, Recherchs

Hopkins, RS &0).

The
R

combustion
18/84) .

plantations

waodl ands

fArohipel ags

(M

in WeA. (M
(M. Burrows,
(M. Burirows,

(P

=R and

T
2ala

(M T GWES

wWoodl and (M.
(5. Fidiend,

(A

(N Burrows

AT IR



"1, - R, 0 s rorn s e oo o - - ¥

& Thie derval o t;.mx..*ﬂf g S5 (M T L Ll forast SR
Burrows, RENF

7 o RO S, i - AU

= Fire in . Molaw, REF

$ [~

ar 1S/8575 .,

3. Development of  com manageEment

Tutanming {(&. Hopkins, part of RS &L,

24, Fire eftfs
Managemanh

chs shudi &g, Tutarmming Matuwre
ol £ ans

Flan {(A.Hopkins, RS 5
it. fuels in kwongan  at Tutanming (8. Hopkins
ALl

T Forest fire behaviowr under dry fusl  conditio
4
Burrows, RWF 28/78).

4. Identifying and describing biotic fire descriptors (N
Burrows, RWFE 7). '

14, Thae sffect of Filre on Lambs

RWF 7).

SN

]
i
[eF}
s
i
fedd
;
+
Wi
i 4
i
13
—
-
&

Burrows ,

!
1=
t

1%, Spatial dyrnamics of lizards and scales of sampling (5.
Friend, new!.

2 Fire effects  studiss, Eneabba  and Mt Lesuswr - Mt
lLesusur management planm (A, Hopkins part aof RS &07.

2l Fire, season and termite activity 8. Wardell-Johnson,
RWF 3/784) .,

21. Fire and t

-r

e Tammar (6. Wardell-Jdobhnson, RWE 77847,

Over the neaxht +Five approkinately 2.9 professional
stat+ and approdimatel technical stafd will be relsazed
from curraent projects qus be ﬂldlldh}ﬂ to wundartake new

projects.

Three of the =six projects listed above (Proposed new
projects) will be commenced within ths next 9 yvears. These
nlams have assumed that no res 2 will be removed from or
transterred Lo the Five Frogram. Thm project

TR

[
nl

L
°

1. Fire behaviow and suppression  studi in  heathlands

(L. Mclaw, commencicg 19875,

o



~ =

Cire bebaviowr in
(M. Buryows, comm

RS Maonitoring effects  of mat
reserves (G. Frignd, comms Mat e
Reoserve as a small-scals ervaluwaha
field asszessmnent technigues?.

24 _FLORA COMSERYATION FROGRAN

I

rograim Leaders 5.0. Hopper

Current Resouwrc

& program comprises 3.73 persons (1.9 pe
i

nicalld. Its budget is #1280 447 (#1280 447 salasries, no
wages and F£53 HBB other).

sional + 1.85

To undertake research on thae con
the indigenous flora of West

and management of

frag o
=1l n| {-Ta!_i shralia.

FLORA DATA~BASE

To establish and maintain a data base on the gscgraphicasl
disbtribubion and conssrvation status of Western Australia’
native flora and plant communities.

RARE AND ENDAMGERED FLORA

To wundertake research on o rara and esndangeared 1o
systematics, geographical distribution, genetics, populabtion
ecology and  management Ceohnigues (e.g. five, maechanical
disturbance, wead Comp .‘timng grazing reaglmes pest and
diswase control, propagation and FuWMWLmD¢l:Hmﬂh; in  th=
w1ld,9 a&nod o recommend on 1and acquisitioﬂv MAN&gEment
techniques, futwes ressarch  and conditions for Ministerisl
permlts to take with & view Lo producing rare flora wildlifs

(R

management plans. To prepare wiidlife management programns
for species thalt raguire managemnant

WILDFLOWER ITNDUSTRY
To undertake research and provide advice with a view to

producing wildlife managemsnt programs for plants wsad in
the wildflower industry.



FUZLIC TNV OLVERMENT

arch projects and

COMMUNICATION

To communicate the results of ressacch thrmugh acientific
and technical publications, bthrough advice and liaison with
other CALM staff, othsr organisations and  the public  and

therough involvemnsnt in raining and public confterences  and

LSS W

Twgnty Year Gosls

HH]

Endangered Flora Wildlife WManagement Flans

1. Frapare plans for all declared endangered flora.
2 Establish a metwork of permansnt monitoring guasdrats on

all declared endangered flora.

~loira Data Dase

i

I Maintain & comprehensive data base for deol arad
apdangerad Flora.
4. Undertake surveys and  implement {findings on poorly

krnawn specles at risk.

Fublic Involvemsnt

i Involve the public in monitoring and surveyvs of  all
declared endangersd flora and  obther groups of  Flara

suitable for atlas projects

Wildfilowsr Industry Wildlife Managemsnt Flans

& Frovide plans for all mador species wutilized in  the
wilodf Lawer indus .

7 Continue monitoring of effects of the industry on
mative flara.

B. Undertake “E%@arch i the management of selected
priority specles.

Five Year Goals

1. Endangered flora management plans

la. Produce 1@ Endang
Flamns that e
Region basad

sfrad Flora Wildlife Managsnant

e
eithaer speclies, reserve o CALM

1@



-

pErmansni mani o

which Endangered Pl

e prodused,

ic. PFroduce a zolow book  on the Declared  Endangeresd

Flora Data Dase

Za,.  Develop a computerized data bass for deoclared rare
Flora and &M ability Lo map geographilcal
distributions using FLORAPLOT.

2 poorly Enown high

and  to reviesw  tha

annually.

2e. Darry  owut studies on the biosystematics ard
consarvation status of Western Australian

Fublic Involvemesnt

TR Publish the Banksia atlas and Orohid atlas.
-

Zo.  Complete an endangsrad sucalyph ablas.

Ib.  Beek public dinvolwement 1in the monitoring of
declared sndangersad F1o

Wildflowsr Industry Management Flans

ing of consultancies,

fa. Produce, throwgh  the lstt
1 Flans on speciss wsed in

three Wildlife Managemer
the industiry.

4.  Conduct  an annual reviaw of  the Australian
Mational FParks and Wildlifs SBervid statistics
o Western Australian cut flowers exported under
parmit from bthelr legislation.

i
I
n

3 l

A, Review atter proclamation of
the proposed Flora licencing aemendmants  to the
Wildlife Donservation Act.

4. Undertaks research  on the management of  Boronia
megastima and other priocrity species in relation
to commarcial harvesting technigues.

Research Communication

i
o

ublish esducational material, Field guides to
wralyvpts and orchids of five ﬁdtiﬂﬁal parks, and
7“'" on trees o oand tall sfirubs of  Ferth and  on
archild pollination.,

Cr .‘_’}

Li
3

Cetablizh field herbaria in all CALM regional and
district offices and ranger stabtion

41



Tl Aaesl st i Frai ming o-f LITA T

at+t in
oparations relating to flora conssrvation.

Scope of Existing Frodi @i

Wastern Australia has a vascuiar flora iy for
its richness (o. 10 BP0Y spesciss!? and hiigh En‘wmlnm LS -BET
for  the south-west?). About 2 EBE  spescies  have D e
considered rare, endangersad, valnerable o extinct [a 5%
various authoritias. Some 1 5aa spacieg V= s ad
commarcially  in tha ot o wilddlower, s@ed, MAEsery
bes-keeping and timber industriss. In most cases

taxonomy, geographical d;ef"xuut4fn Feorodusti ve bimlugy

and conservation status
documented for appeopria

is inadaguat
implamentad.

Due to the coincidence of Loarsas of -mHL125 Flohness

21l endemism for the ate with ST MY AP EAE
Rhighest priority hes been given to o endangered

and poorly known  flora of  the wheastbeslt  and Swan  Coastal
Flain. With the completion of 18 vears’' swvey (1977-1587)
of bthese areas 1t 1s  intended now to more on
studies of population dynamilics and M4 salected
@I 11

ndangered flora of varying 1i mista wil be
achieved by estasblishing pwrmdnun* quadrats,
undartaking popul ation ecolagy/genstic studies and

developing a computsr data base on endangersd flora. Tt is
also intendesd to undertakes limited Fesaaroh 0N more COmmon

flora where conservation problems are developing. These
include effects of disback g}d wlldflower pichking an

RBanksiasy fragmentation of the ranges of widespread sucalypis
by clearingy impact of beskeeping; competition by wesds with
kevstone species, and impacts on granite outcrop speclies.

Frriority

1. Survey of endangered and poorly known flora of ceresl
grawing  arsas undergolng active claaring 1.0

professional, 1.9 technical officesr, £48 888 over
YEAN S .

This project will attempt to kesp up with the pace of
angaing agricultuwral land clearance and foocus on local
enasmics of the wheatbeslt and wban areas, with & view
to producing Wildlife Management FPlans on the most
endangerad tasa.

2 Survey ot endangered and poorly  known flora of the
Faryl region. 1.8 professional, 1.8 technical aofficerg
¥E5 DO over 2 vears

The precise 1ucaticl— and abundance of karri  region
endamics  will be documented, with an aophasis on
orefids and obiber he ‘Bbs  that have not recesived the

~

al



of  CAalM

Maragemneni

Maintain a comprehensive computerized data base for
declared  sndangersd Flora  and review  the  scheduls

annually. 1.9 professionals PED par vear (onoolngl.

R £ compubarized data bass will be established  and
maintained to ensure i t handiing of ir ing
survey and bilological : Live tramnsmission
to operations staftf, FEVLEw sf 0 the
schedulea.

4. managsment of elected plants heavily

the wildflowse industery (Dncluding Boronia
Banksis gogcinea, Dryandra  pol
professional , 1.8 technica
D OYBArS.
The small number of heavily exploited speciss that may
e at risk from ocommerocial harvesting will e
investigated with & view to preparing Wildlifea
Managemant Flans on sach.

5. Biology and control o invasive introduced

arvirormental weeds. 1.8 proftesssional, 1.8 technical
officer; F48 PPE over I vears.
This project will revisw what is known about  invasive
environmaental weeds in W.A., rank them in fterms of the
threat they pose, and initiste studies on the confrol
of a =mall number of the most seriocus praoblem taxa.

S

. Inpact of begkesping on native ftlora and fauna. 1.
professional, 1.8 technical officery #63 @EOE over

VAT 5.

U=

After an initial review of the problem, this projsct
will focus on those plants and animals considersad Lo be
most at risk through the impact of apiculturs, and
plans for management of the industry on CALM lands will
be developed.

Frojects _to be complet
Five Year Goal Mo.
Le87

ildlife Managemant Plan for Acacia

la. Endangered Flora

Wi
anomal a. D.d. Coates,.

Flora Wildlifes Management Flan for Drakagae
5.D. Hopper.

o Frivlogenetic and breeding systemn studiss in the genus
Ergmasa (Myrtaceas). D.J. Costes, R




T Distribution and e
Aude My Hopkins, RE S4&.

i A revision of and alliad gernera  of
orchidaceas 5.0, : RS TE.
LW Deneric relationships and evolution  of
Chioraea and alliad archids. S
consultant, RS 79,
2. A ravision allied species
Eucalvoltias e Tk Brookar

(DBTRO, Forest

. Fucalyvots
the naw
Brookar

S,Du fpupr.
F= Banksia atlas. A, Taylor, 5.0. Hopper.

2= Atlas of  the Western Australian flora pilot project
(orchids). S.0 Hopper, RS 7é&.

ZaE rohids of  the Stirling Range MNatiomal Fark, e
Brown and S.0. Hopper.
Ztaft resowrcss released: O

la. Two Endangered Flora Wildlife Managemsnt Flans. D.Jd.
Coates and S5.D. Hopper.

la. Genetic variation in ouwtlving populations of Jarrah and

co-existing allied rare speclies. S.0. Hopper, RS B2
la. Eird pollination, nectar flow and the mating system of
Eucalyptus CADSLA. S.D. Hopper and grternal
researchers, RS 832,
la. Consarvation status, morphometrics and

variation in Eucalypbus macrocarpa and allisd
Z.0. Hopper and skiternal ressarchers, RS B3,
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S.D, H-:Jp[:uerm_l Ru Bi.

la. Determination of the hybrid status of some rare flora.
D.J. Coates, S.D. Hoppsr-, RE Z2B.

la. Reproductive biology &and management
rhodantha. J.  Sampson, S.H. James
Auastiralias) , 5.0. Hopper, devalopmes

tema Book on rare and endangered W.H. fFlora. H.d. Fatrick
(consultant botanist) and 5.0. Hopper.
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Conssrvatis status and Fiology of granibs kT
endemics of aryi foresh. .0 Hopper.

Eucalypts of the Great Victoria Desert. 5.0, Hoppsr,
RE 88.

Twenty new sucalyvots from Western Sustralilsas. Mo 1o
3 ¥l
Brooker (S5IRO, Forest Research), 5.0. Hoppse, RS 81,

Resarvation status of
.0, Hopper, RS 71.

commarcially exploitesd taxa.

e

Harveasting technigues wsed in the wildflower trade.
=D, FGDpEF, R& 72,

Consaervation of two kangarohD paw species. M. Ppp.Soil .
gtudents Curtin University, Supervisors and 5.0,
Hopper, RE 72,

Fresumed extinct and very rare wheatbslt plants. a il

Fatrick {(consultant botanist) and 5.D. Ho ppa‘q R T

o

Orchid Pollination Book. 8.D. Hopper, A.F. Brown, B.A.
and A.5. Wells. '

Netive ftreses and +tall shrubs of Perth - guides  and
atlas. Feads Fowall, S5.D5. prp ry, RE 77,

Establishment of Ffield herbaria in all regional and

district offices and rangsr stations. R.E.S.
Sokolowski and 8.D. Hopper, RS 32.

rERsDLUrres Feleased: %]

Two Endangered Flora Wildlife Management Flans. D.d.
Coates and S5.D. Hopper.

Review of rare flora CQH“GFthLDﬁ in Western dustralia.
F3.D. Hopper and D.J. Coates, RS 72,

Conservation status and biology of granid
endaemics of the wheatbelt. 5.0, Hoppsr.

4]
£
N
o

Conservation, scology and biology of Western Australian
Tremandraceaa. J.J. Alford and G.J. Heighery, RS 935.

vision and conservation status of EBEeauforti
Pégglgg. AR Burbidge, RS 8.

Hyrbidization and gene exchang® in a Stvlidigm ocontact
zonz,. DoJd. Coates, RE Z1.

Atlas ar rarsg and endangsared W.A8.  sucalypits. =P
Hopper .



il Wiladflower Industry Wildlifs

Anig

5.0. Hoppsr.

@l

S&. rhids of metropolitan Ferth. FATREEON
Hopper, RS 73,

Sa. f guide to the Eucalypts of the Stirling Rangs, 5.0
Hoppsr, RS 87.

Statd resources released: @

|(.r‘.[]

la. Two Endangered Flora Wildlite Marnagems Flams. L.
Coates and 8.D0. Hoppsr.

il Conservation status and Hiology of granits ook

I i

of the pashoral region. 5.0, Happar.

Ta. Orehids of Falbarri, Loesuwin-~Nabura!
Walpole-MNornalup, Fitxgarmld fRi =
Mational Fark. B.F. Brown and .

,__
-
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@ and  Caps e Grand
D. Hooper.
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1z Two Endangered Flora Wildlife Managemenit Flans. D.Jd.
- Coates and S.D. Hopper.

law Conservation status and genetic variability
daminant but rapidly declining species. D.J.
RE 2.

b Conservation status and biovlogy of granmits ook
ghdemics on the south coast. S.D. Hoppsr.

2o, Biogeography and taxonomy of creeping triggerplants
(Btylidiaceas). A.H. Buwbidge, RS 18.

4d . Conservation status and genetic variability in #six

cammercially suplaited, i '

dieback susceptible speci

Statf resouwrces releassd: @

Nil. Completion of +the above plus continuation of the
following ongaing projects will  ococupy Ffully all  available
stafd over the next five vears.

b
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1a.
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2c.

dc.
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3}

Conservation genstics of Flora, D.d. Coates,
o 1_3 e r::
Gernetic systems of rare flora. D.J. R

i
i
i8]
e
1

asm  shtorags program fFor rars,  endangarg
ining flora. D.J. Coates and 5.0. Hopper,

Life higtory and =sco-geographic studies of rare {flora.
D.J. Coates, 5.0. Hoppsr and 5.J. FMelighery, RE Zé&.

Additions and delstions to  the declarsd endangersd
flora. 5B.D. Hopper, RE s&.

Data hase on rare and geographically restricted plants
of Westarn fustralia. Z. D, Hopper  and VAN LOUS
consultant botanists, RE &%.

Undertake fisld swrveys oFf  poorly BEnown h%gh priority
species at risk. Q,D, Hopper, D.Jd. Coabtes, E.Jd.
Feighery, S5.J. Fatrick, A.F. Brown and R.E. Sokolowski.
Taxonomy of new at 1 oAustralian Eucalypis. M

i

& 2 1. H
Brooker (CBIRO, f rest Research), 5.D. Hopper, RS B81.

Follination biology of the Australian flora. 5.D0.
Hopper, RS 78.

barden escapes, naturalized flora of Western Sustralia.
GaJ. Hexghery, RS 26,

ematics of Western Australia +lora. G.J. Heigherv,
7

Biology of Western Australian plants. G.Jd. Feighery
| Ko 3

R 97.

Licensing and managament of the wildflowsr industry.
5.0, Haopper, D.J. Coates, RS 7@.

Flora posters, lestlets, magazine articles and public
ctuwres. S.D. Hoppesr, D.J. Coates, G.J. ‘Eeighery,
7

i

Frogram Lesder: I. Abbott

Eurrent Resources

Thiz program comprises 15,7 persons  (3.9% Professional +
11.75 Technicall. I Dudgat is 471 A (397 E34
salaries, F22 794 wages and #7101 208 other).



that current and futurs ma g Lot the

mosyestem has a sound scientific basis.
To elucidate how thie Torsst Can  be logged,
regenarated and bhinned -esEnce of %nng 1 dissases
aricd insect 25T 5. T fv o F
Jarrah difis i hheilr wmud QFL,Lmq

regeneration, and resistance to fungal dizseas
pests and obther disturbances

FRODUCT IOM

To ascertain the optimal relationship among stand  basal

area, vield of utilizable wood, and  walber  gquantity  and
guality within catchments.

UTILITZATION

To snsuwre that wood barvested from the jarrah forest is used
efficiently.

ECOL.OBY

To understand the factors governing the regeneration of the
Jairvah ecmﬁystem. '

CONSIEEF UHITDN

To ensure  that no  indigesnous plant or ani;al
declines in abundance ovear

result of forest management.

the whole darvrabh forest AT &

FURL.IC IMVOLVEMENT

Tia foster a svn Lo ourraent
managament of to inwvolwve

the public in
COMMUNICATION

To communicats regearch resulis in the form of techniocal and
b

sciantiflic publications, educational 1it@ratur@, commities

representation, advice and Cialson with  other CALM  staff,
othar  Departments, and Lhe ocommunity al lnrge, and
involvenent in training cowsss and oublic seminar
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Ties form,

strategliaes,
ubilizable wood.

ua+ur‘5
sohedules,
usags, tire  reglmes,

=zt andd

thiﬂﬁlﬁg
walter

!.i.

Identi%y precisely those parts
micsEd o logged

~%

tha% Rouwld nobt be
Unaoo ptdu1a i ml ot damags to nmtur
2ol salinity, fungal ind

1mf" CEasE

on.
wgable wood in the

*¥¥® 5, Fliminate all wastage of
4. Minimize bthe sconomic impact of insects and
simple silvicultw al methods.

using cheap,
valuass i thes
back

conseryation

#E T, Ernhance
planting Jjarrah and other indigenous
into dishburbesd areas. it possible, Lthese a&are to be

to the major pests and diseases.

riamedd
=f¢ ecles
atlas of

genctypes r@gia“anL
1

of all formally

and animal

and an

¥ & Eomptte a checklist
indigenous and exotic plant presant
in the jarrah forest, their

distribution.

(In order of priority,

_boals
# o Lowd .

medium,

isting timber and water

£

*¥#% THEME A. Ensure that {

rasouwrces are protected,

ct of different thi
31 o

1. Determinge the eff
subsurface Mydec

prescripbtions on 5
temperature.,

ardd 5011

wEE 2, Determine the annual cycle oF
skalabtonizer and other folivores pradators

parasitoids.
serx I, Determine the scological and sconomic significance
of reduction in  ocrown size and  wond growth caused by
defoliating insscts.
ang damage o the lsaves,
advance  grawth,
skaletonizer.

=y

fALN& ,
and the Jaryah
leat miner and

insect

4. Compare the
¥ bhe Jarrah canopy
spacial anphasis on
5 Monitor the expansion of leat miner into the Jjarrah
-_:.ﬁ}. l l'.‘-.n

forest north of

49
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. ITdentifty darral
defoliating insects
Lo promots bheic
G Identify individuals of Jarrah
g Ekl-mll, resistant to or &t wor
Fhwtophthora, leaf miner and skelst
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prapo
Fhyto

1. Determine the hydrological re
Fhvbiophthora hazard ratings = and
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Fredict

e
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o

Ltuwral methods
.
that are at best
= tuluramt ot
tonl = ar u

thimring

phihora in  different

of siles with

4.

1

13, Trme and Frrom tree diametar
and extend this reiatiaﬂ%hip tD a regional socale  using
aarial or satellite photography.

I Datermine i+ the rate of tr Mnmpiratiaﬁ peEr unit
laat arsa is greatse  in thinned stands than i
unthinned stands, and whether this is more 0 in the
low rainfall zomne than in the high rainfall zone.

14u Relats hydrological to

char s

(R

a

taristics.

15, Evamine
stomatal
ancl

L eae
Wl

ity in
e ms

the variabil
conductances in
dominance status.
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THEME C
guality

Increase the productiviiy
of wood and watser) the

S

14« Detarming the offect of stand
fertilization on the growth rates

-7 =38
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proftile

walar
@ight

notential and
n the canopy

H
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-
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{guantibty and
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Jarvrabh poles
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7. Determine the relationship between stand density
and guality and guantity of water produced from  Jarrah

-
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19. Develop and
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technigues
ah (et

weing thinnings

that

@i e

1

£

of milling

Lhinmings CEOpR



#

5%

A

28, Determine wheather variation in
o R | PR
growbh and Form of jarrah szlect those
fast-growing genctypes wilh P &iming

diaback and minsd sites.

21. Establish long-term provenance
collected from both  the northern

torests.

22 Detine more closely the relationship oelwsen watsr
potential and growth of the jarrabh pole in bthe high and
low rainfall zones.

d Relate variation, among zite tvypes in mineral
nutrisnts, carbohydrates snd watesr contsnt in ths stems
of Jarrah to resistance to Phyiopbhihora.

4. Refine chemical methods of non-commarcially
thinning Jarrah stands.

THEME D Enswre that a new stand develops adeguately
atter logging.

28%. Fromote the development of adeguate dyrnamic
regeneration of Jarrah on heavy sorub typss in the
o&thern gJarrah forest.

2h Improve the development of ﬂ» amic jarrah
regeneration wusing =eeding, fertilizer and various
planting methods.

Z27. Establish the relationships among shoot
devel opmeant, lignotubar size, ool development ,
nutrition and ectomycorrhizal development of the voung
Jarrah plant.

THEME & Ensure the survival {(over the whole jarcah
forest) of all indigenous fauna and flora.

Current research is being ceonducted within the Fire and
Fauna programs.

The intention is thalt ths 27 five year go

will be achieved by 1992, provided +that ressources ars  nob

F o

ther diminished.
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N conmervation s is  at 1 being  condd
within the ilarecah progeram. Howsver relaevant research 13

=
bEing performed  within the Fauna and Fire programs on
- .

Fare mammal in Jarrah forest sash

of Mamiimup.

osically from Lha
i (Frojechs
b 2 vear
are @sssential  +for any
sensible fubtws management of the jarrah forest ecosvystem.

how
t

)
rasearch  goals. Frojects

CFrodects have not  been ranked within each Frlority
catagory ]

1. Examing geographilc variation in Jarrah wEi1ng
electrophoretic tachnigues ard determins levels o of
cutcrossing prevalent in the jarrah forest.

2. Examine the heriltablility of resistance or htolsrance in
Jarrah bto F. cinnanomi, la and gumlaa

s
E:
i
e}
i
-
i}

{f zskeletonizer.

Retine the testing of Jarrah  seedlings and clones  for
istance to F. cinnamami.

4., Develop & P cinnhamomli hazard reabting system Jfor  the

central and upper soubthern jarrah forest,
. Determine the growth and mortality rates of Jjarrab pols
growing on disback-affected and dieback-fres sites.

3

“. Determineg i+ the reserve system in the Jarrah forsst is

adequate and representative of site-vegetation complexas,
fauna, Flora, stand structwe etc.

7.0 Develop appropriate dissase and pesht management programs
for conservation MPA's in Jarrah forest.

B. Foroulate a plan for controlling jarrah leafminer, by
combining the results of the Z5 year study by CSIRO (report
due 1988) with thosse from research conducted by CALM. The
most wgent need i3 to reduce the rate of spread into the
tarest north of Collie.

7. Formulate & plan for controlling gumlead skeletonizer,
atter evaluwating by sesupsriment the efficeacy of +ire,
thimning, birds, parasitoids, bacteria, fungi and viruses in
contiralling the insect.




Larmd harerd rating
shonizer, suitables

mi ey

&

im

TG

'th& kel ol ot
chivity
13, Determing the evfect of silvicultuwal practicss and  of

furgal and insect pests on wood quality.

4. fAssess whether oubtbreak densitiss of de
2 abundance  of other irverteihra

Rence of bird populations.

1

15 Detarming which factor {s) (zlimatic chmmg@
deforestation, logging, fire regime’ imitliated the 1960
outbreak of Jarrah leafminer and the 198273 outbr=ak a%
gumlaeat skeletonizer in the soubthern jarrah forsst.

. Investigate the impact of repetitive defoliation by

£

Ly

insacts on nubrient levels in, and physiological condition
f, the Jjarrah pole.

17. Compare the effectiveness of nitrogen i by nmative
legumes  wilth nitrogen Ffertilization on the  growkh o3
intensively managed Jarrah stands

18. Determine the effect of stunp coppice and advance gerowth
in thinned jarrah stands on polu aricl  stand increment and
site hydrology (soil moistwe storage pabbernsd.

19. Assess the relative and total sffec various free and
stand charactaeristics on the growth rate of Jarrah saplings,
poles and piles.

2@0. fAszsess bthe genestic resistance of Jjarrah
cankar fungl.

{lings Lo

il
JEN



g

.fwuumnd Duration

Froject N

4 mo
S e al

- ]

< i

e oy

] atl

‘ -

ha et

5 1@
& 1@
7 13
&8 baegin 1533
7 b
18 2
11 &
13 %)

3

porr o
Pl

C g e s ; Y e £ s e B
VYT =) (_‘L.:'_:)-_ i g t.]:lu &a S ot # R I

M
Mod @
Mod
iod
Mo
Miod !

b.27
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Medium - i.ET
Mexd i i e 1. AT

Med i wn

2 Merd i wm - 1.8T
15 B.5 Mimor 1. @R -
16 z Moderate B.E5F o+ 1.AT
17 3 iz TALEZP 0 BT lst ovr
L@ 1F + B.1T next 4yr
18 3 Medium LRLVER + B.6T lsbt oyr
.1+ B.2T next dyr
19 1 Mod @.8r o+ @ aET
28 1 Minoe Sa.iF +~ B.LT
(pilot trial)
# P o= professional, T = technical
minor <#F1 Q@R, moderate 1 BB ~ 10 00, medium $11 ABR - 25 200,
Rilgh E25 @0a.
3.6 KARRI _PROGRAM
Frogram Leader: Lachlan McCaw
Sunmary _gf Current fzsources
This program comprises &.235 persons (2.4 professional + 3.485
technical). Its budget is #2437 835 (208 483 zalaries,
7 I8 wages and 25 850 other).
Alm
To a sound scientific basis planning and

provide
2

implemnenting

i

sustalnable mamagement of the karri scosvstam.
55



To produce an

rEsourocRs m% the
that daLcam'nm
g N

favagpes

o &

To provide technigues to integrats the qcthitiaq marnaged by
CalM in order that recognised valuss of the karel ecosystem

arre protected and maintained.
FRODUCTION
To examine & rangs  of =tan

avaluate the effect o
whilisation and timing of wo

aricl
alitw,

rﬂ+a+15mu

-
i
o

To  wunderstand the fachors GOVEF L Mg inable
-oduction of obher resources from tha a

(e g1,
walter, honey, recreational swperience?.

COMMUNICATION

To communicate regearch results in the form of technical and
$u
t L

scientific publications, =ducational literature, comnittes
representation, advice and  liaison with other C4LM stadf,
other  Departments, and thae commarnil A large, and
involvement in training couwses and public HERRF: ok

Resource

ju

1 Develop a comprehensive data base of the plants and
animals of the karri ecosystam and identify the factors
that determine the distribution and abundance at
important species.

B Mansgensnt

.

Za Develop a model to ‘-tegrata forest  stand  growbh,
wnderstoray dymamil os and T &M & population
characteristics that is capabls w% oredicting  the
rasponse of  the ecosvstenm to different  types  and
intensities of manipulation or dlatﬂlhuﬁLﬁu

R Determine the aphimum  shtrategy

management of conservation res
grosystam.

™
)



cul bural practics

4. Devalop #ilvic
=) ume Lnoeemnsnt o shtands

marchantable volt
wood production.

D Eliminate wasbage mt wutilisable wood L forest
oparatlions.

i Mimimise the sconomic losses caussd by pests and
disgases of karri.

7. Ensure  high gensetic guality of  karrid propogating
matarial (sesd, cutting, sesdling stock?.

1. Eet@rmime the Lkey sdaphic, climatic and topogr
factors that influsnce the growth of karri.

L Determine the composition and foraging scology of bird
commanitias in {he ma'x belt of the karri foraest,
including ﬁp@ﬂi%ic gdamination of the residency and
site fidelibhy o thosa specles wtilising Tl
understorey as habitat"

R Develop a praliminary data base of bthe vascwlar plant
floristics of the karri escosystem with initial smphasis
on the oubtlyving ocourrences. Update the 1984 listing
of flora from the Warren Phyto qmugruphl‘xl Digtrict and
distribute the list in a Fform sultable for use  on
microcomputer.

4, Determine the distribution amd maintenance of
variability 1in barei, including
satablished in provenance trials.

:
S Frepara an inventory of the fungl associated wiith wood

defects in karri.
() FANAGEMENT
1. Detsrmine the re

composition and oh
of the vegetaticn

2. Formulate a strategy +or efficient managemsnt of  Lthe
genetic resources of karri.
e Determing the lmpact ot Ffarest marvesting and

L4
regeneration operations on the floristics aﬁd atru:tur@
of bthe forest understoreay.

() PRODUCTION

1. Determine the s=sffect of initial sspacsnsnt,  thinm

|,..

ke
a7
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application

Trials bt

Davelop & moddel that productive
potential  of  a sits of The

-1
A

STl whvE::) tachnilgques { o

P T [ N ey A B em i e 4
arvahive treatmant of karri.

Frovide guwidelines +For Juel reduction  bhuwrndng ok
egeneratad stands and determing the iopach of  burning
orn stand growth and productivity. Interactions batween
silviculture amd Fire will bs considered.
Conduct an  assessment o it importance of
1
b

W o
furgi  and

i kar

wood borers.

Collaborate with operations shtaffd to enswe prod
of healthy plants from the nuwsary.

Investigate the breeding of karvi and develop
Lreatmeants to maximise the produaction of seed Fom
archards. )

cings  technology for wuss  in

Evaluate the use of out
| i breeding work.

There has not been any detailed investigstion of the
iy dMlL of plant and animal populations in forest that
ol y

has been lmgg@d and regenaratac exoapt %cr ”ha currant
bird study and several  minoe mdmmal & Abouk
hald of the arsa of available karvi currently

avallable for wood production  and ﬂha‘ or owill o be
subject to this typs of disturbance. FErnowlesdge of
dynamics of important populations is reguired for:

i
-+

(i) predicting, on a regional scale, ifthe impact of the
conversion of old growhh and seléect Iy cutover
forests.

(i1} sstablishing
~@iEnerated

infoarmation about
ands,  as  a preliminasy step Lo
edamining  the 1mpact of subseguent management
practices liksly to be undertaken in these stands
@.3. thinning, prescribsd burning.

%

Most of the existing silvicultural trials  have been
urndertaken on the high guality sites characteristic of
pure stands of karri. HhumVﬁr, a large proportion of
the %arrl forest estatye consists of mixed karri/marri
and karri/JmareL/ jarrah stands i poorse Emilﬁ whera
FBJDDHHP% ] silvicul tural treatment may Vary.
Frnowledgs of these responses will b impc tant in
planning wood production strategies.

ol



S A high propoction of cutover stands will continwe to be
rage |@ratﬂd By artificial maans (direch seadling,
e
H

ablished
. 2 ai o intao
ﬂu‘nLdln;uq antd improving the guality of

production ars Mave b

o 3

teohnlguas
growing stock,

o Fire i@ oW wWidely ueed bto achisve site pr pnvai on and
f

proftection objectives in the Lkarri forsst, ﬁﬂd will
prubab1, lﬁuVEdglﬂgly e used for specific ﬂwL““lon
and habital managemesnt purposss. wWhile thes respmﬁww o

some plant and animal groups Lo singl fire svents is
understood, the longsr Lterm effec different fire

regimes have not besn investigated in any detail. Work
of this tvpe could also be wndertaken with resources
available from ths Fire FProgram.

(a) RESQURCES

i Survey of karri wood rotb
B.5 professional , 8.5 technical, #5200 per
annum, 4 vears (funding, =xoluding 51 ari@s, will be
available from the Fublic Interest Project asdministered
by the Wood Utilisation Research Centrad.

This project aims to identify the causes of commonly
observed wood robts  and  timber defects  in karria
Economic implications ot fTimber defect will be
assessed.  The association bebween the level o datact
antd factors such as site, fire nistory, and

silvicultwal practice will be investigated and shoald
form the basis for recommendations designed to minimise
defect in growing trees.

(b)) MANAGEMENT

i. Vaegetation and animal population dvnmamics in
ragenerated stands -

2.5 professional, 1.8 technical, #2300 per
anfium, 1 year revisw, followsed by 2 - 3 vears to
establish new studiess.

The aim of this project will firstly be raviaw  and
I

consolidate exdsting  information regardin plant  and
animal population dyrnamics in the first I8 years

tollowing clearfelling. This review should provide a
basis toc determine raquirememts Tor  further study.
Investigation of the impacts of stand managemsnt
technigues such as thinming and prescribed buwning will
be commencad.

5]



et

trials in mixed karrimaryil stands -
2.5 professional, 1.d
costs over 2 vears, then
L} - "
a7 Y kil W2

Wil jrﬁve
to i
and Ter 117

MU sery sssistances -
2,85 professional , B.3% technical, #1008 per
annum, duration 4 yvears.

The oproject Will involve ongoing
pperations sheatd to overcoms disssse

karri nursary

Lo

t
ju}

Develop technigues
o iiards

B.05 profe
YEArE, 5%

sional , B.85 tachniialq FEEQP annually for Z
imated duration 9 year:

Treatments such As pollarding, irrigation ard
fertilisar application wWwill D investigated o
determine the extent to which seed production Jfrom
archards can  be increased.  Families with desirable
traits will be selected for controlled pollination
giparimnents designed o maximise genshic AL .
Breeding popuwlations will be established for
the major river valleys, and recombined to
gelection of new lines.

Feropogation of karrl from ocubbtings -
B.05 professional technical , $i888 per
anmum, e@stimated duration 3

This project 1s exploratory i natures and will  esxtend
an pravious studies whicoh denonstrated the poftential to
propagates karri from culkltings.

1785

1990

Py
~3
~J
—

-1 osite classification (8.5 professional,
1.8 technical rel%ad@d)

- Moaswransnt of karri provenance brials
(RWF 267787 .

- Farri silvicwltural trials i mived stands.

- Froesoribed burning of neratked stands

(@. 18 professional , #.89% technicalil.

- Mil.

S.0h
&3l
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I o e ven, sane o
ton ber Shoar

1507 &t ";5*‘ ER
=100
i 531V1CthH§mL LMl sed
karyi/ marei
oo Mursery assistance
1588 o3 Technigues to increase seed produchion
from orchards.
C o4 Fropogation of karri +from cubtbtings.
198y Pl

1990 Fopulation dynamni
and animals in
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wad  PINE PROGRAM -

Frogram Leader: John MocbBrath

Bummary of gurrent rasources

This program comprisss 12,55 persons  (2.83 professional +
7.7 technical). Itz budget is FE&7 B76 (F37% 4346 salaries,
¥B5 240 wages and FLAZ 20D other:.

ALinm
Frovide managemsnt with the information base necessary  to
optimize wood production  and wtilization from the State’'s

softwood pldn ations.

TREE BREEDING

To optimise wood production, wood guality and disease
tolerance by development &and production  of Siiperlor

genotypes.

SILVICULTURE

Determine Optimum silvicultural regimes (@ ablldhment
pruning, thinning and %w“h11L:aLLuPJ for F. pina gf ar E.
radiata plarntations and ensuwe that these r glmua &I @

compatible with ohther land use valuss such as waber viald,
Understand the effects of  siivicultural manipulations
4
EN

Fl
L]



piruriiong ) oon bhs dnt

of s=ilvicultwral oiractic o ia
rEoovery of sawn timber.
COMRUNMICATION
Provide CALM managemsnt with advicﬁ an plantation mans ert
arollans. Communicate research findings bobth  within  and
cutside the department by way of scientific and techrical
papers, managemant guides, ssninars or any obher asans.

to descrifie the growth of pine
Wh.  Such models should be flexibls esnough to b into
account different silvicultural ragimes and i ffersnt
growkih rates on different sites. T

SUCHT A deul shouwld be tc predict the volumes and
gquality of lags Tthat are produced [y sEFTL CHAE
silvicultuwral regimes.

cands in

- B N 3 -, . e
PE LT imaiie AL 3

o~

2 All plantations (both rnew  and second rotation)  shouwld

s Rord

be establishad with genotyvpe

which have superior wood
guality, Ffaster growth rates and are tolerant of
i =2EaA8E Qrgani sms.

F Silvicultural strategies shouwld be manipulated to
provide tress with thae desired wood qality and  log
SiTEs. Such silvicultuwral manipul ations shoul
maximiss the ecomnomic rebtwns Lo the Btate,

4. Utili

sation research shouwld be aigsed &t meaximising
mECoov et

i
oot wowad.,

T Mamnagement of pine plantations should minimise any
deleterious effects on obther forsst  valuss  such  as
water supply, water guality.

T

<
m

1. Ensure that the genotypes wsed in plantations orovide
the best possible growth rates, wood guality  and
diseasa resistance

(i) Davelop new technology for seed oF chard
mamagement (hoth HAFS0 and conventional!) to ensuwre  the
supply o improved genﬁtypea + o slantation
eatallishment. ’

&

Aidn i ctive vegetative propogaltion
i mtt.rg} syvstan to help spesd the introduction  of



tmproved genobypes to plant

D o

-

thal

of pk smalls
and mors

o gare e S e~
Cently used.

s Etraijk+9r5
than  the genot

{iwi Eupand thse g= base of the breeding
population of WA P. radiata by the selection of "plus

trees" in WA and the introduactioon of genetls matarial

from other sources.

(v} Doreen W.A., interstate and overssas [P
populations for tolerance to . g;ggg@_~;u

il Detarmineg the mode of inheritance of P. radiaba
Lolerance to Phylbophihors cinpamomi.

(vii) Flam for the long-term genetic development of
Finuws pinaster to ensure conbtinuwing geains in ths future
Mhllm maintaining genetic diversity.

Frovide the information necessary to develop mdncge nent
syatens bthat optimiss woond production ferom B at
nlantations.

{(i7 stimate the gponse of maturs  FP. radiats to
fertilization and describse the interaction Hetwsen

stocking and fertilization.

(ii? “et@rmim1 the relationship between stand density
{hoth stemns per hectare and basal areal), tres form  and
Lrea 3r34+b rate for FP. radiata.

(iii} Determine 1§ nuitrisnt concentrations in  foli
of young  btrees can b8 usad  as an indicator of b
nutrient status  and thus wsed to predict Sfsrtilizer
regulremants

{iv? Can  thinning For chipwood be gconnmical ly
incorporated into & regime that aims  to maximisse  the
retwn from sawlogs.

() Determine the optimunm Ffertilizer applications
for voung F. radiata on the range of sites on which  P.
ragdiata is grown (Mills, Sunkland, Zouth coast sto.).

{wiy Determing how stand density affechks pasture
growth.

{vii?} Estimate the inpu of nitrogen from & legumns
pastura {(understoreyl tm & pine plantation during &

rotation.

(viii) How does the vield of different pine species
compars under various planting regimes and on ﬂlf erant
sonil types.



e

Suopes _of existing projects

@ osunklands

ptaerming I+ clearing  th

arzst for oineg plantations  affec the yield and
gqual ity of stream and grouandweater.

(%3 = Methods of competition contrsl in plantations
established on  sx-bush sites. DRata ool tiorn  is
conpleate.

Ensure that the softwood produced from the plantabic

ts of sufficient qguality to mest the reguiremnsnts of
the timbar industery.

(1) determing the impact of silvicultuwral practices
an wood guality and thus the recovery of sawn timber.

]

Determine e effect of the fregusncy  and

Lty of pruning on bree growbhy, beanch size  and

i
size of the knotty cora.

Frovide the information necessary to develop sanagemand
b4 }

systens that optimise wood production from Fo pinasbse

plantations.

(i Determine optimum thinning ard pruning
=) i

stirrategies for P. pinaster vlog production on the
Swan Coastal Flain.

i

=

(ii) Determine the optilimum nuberition
pinaster on various coastal plain soi

far F.

[

{iii) Determineg 1+ the range of P, radista and P
pinaster can be successtully extended north to the.

Moore River.

(iwv) Establish appropriate pine tending regimes to
anable management of the Gnangara mound  agquilfer as
water resouwrce for Ferth.

w

With the extension of pine planting to the socuth
region it is necessary to determineg ths growth rates,
fartilizer requirements and the interaction between
stocking rates and fertilizer responss for this  arsa.
The differences in climate and soils between thes west
and souith coast reglons indicate btk growtbh rates  and
growbh patterns will differ considerably between the
Twad reglons.

11

o

i

The management of the department s plantations would be
improved by the development of growbh models for bobh
F.o radiatas and F. pingster. The considerable body of

knowledge of growth rates ‘and response to silvicultural
manipulation alrsady acounulated, could bs used to
begin developing these models.



e

of pin arg Deing
productivity of  plantat
orchards and cuttings
1

Yhe introduction of &
plantations.

Improved vairi
will incresa
technology
4""“"{'"“1\"3&:‘:.- t'

genatic ma

The relationship hetwesen stocking {(site (
fartilizer response neseds ” to be determined
radiata on & ramge of different ;
information will lesad to more accurate predictio

fertilirer responsss and thus more sefficient fertilizer

RE=1--
The majority of softwood produced in Wey  comes  from
relatively  +fasht  grown plantations, thus & 1arqu
proportion of  the resource 1is L“&FliE wood  which
pe

#nts graeater wtllization proh‘cm: tharm mabw e wood.
Utilization research should be dirs

i

towards
minimising problems in the uwhilization of juvenile
wood .

i

ct

L



Hoal Frriority
= 1 1 & 75, e =
2 2 @5 i-2 S, Bea O
ation
2 Mutrient reguirements of = @.1 @5 =
on bthie south
Initial
rEgul remnent s,
= Sawmilling study of ) 4 2.1 @l 1@, 0D 1
pEcdigree P. pinaste
E Sawn graded recovery of 5 fol 8.1 1@, 008 1
timber from F. radiata
crown loags.
1 Chamical control of & - B.l v 1315 =t
Flowering in F. radiata. )
2 Testing of foliage nuitrient 7 B. 25 Lk 28, Ben A4
analysis as a method of
determining tree nubtrient
in older trees.
2 Mutrient reguirements of g @1 . 5,800 o
adiata on the south
2. aubsequﬂnt
reguirements
2 mination of growth 9 @.1 i 5,008 =
25 anid growbh patterns
south coastal F. radiata.
Mooties Few new projects are planned for Goal 1 (Genetic
Lmpravemant) . Tha emphasis bsbwsen b a oA
of this goal will change, bhaowever wmost of the
proijects necessary o achisve these goals are In
ol aces For Soal 4 (F. pir silviculfwrs) no new inibtiatives

arse planned — it is Just a matter of publishing the data that has
bean collected.

*
From o Year Boals).
1788 1 6id) Vagetative propogation.
2 {iidis Mutrient deficiency diagrnosis in young
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wma o

=
B

i
silviculture
5

inputs ocowr

mhat
projects

4 {ii)
’ 4 {diid
4 {iv)

1 (vid

J
<

£ and Financial

(Fart 2 of &

YEar

when establishing th

input

competit

TR 1 § —— oy o b
tres" selecitlion.

thinmning andg

op bt muam

v e uptlmum nubtrition.

FnﬁgL of . -oand . radiata.
Fime tending and agulfer managemant
Mode of inherritance tolerance in

Fe radiata.
Long ters genetic
Paoping

development of

.
P gy e e, 1. 1 e, - o [ R — e
Optimum cilization of F. radial

Variows sites.

[t
Goals:)

@se 1ang

BT

1989

1978

niggks to be started 1987 to 1951
Froject Fiiority

Fine growbth aodels 1
Interaction between 2
stocking and fertilizer.

Sawmilling of P. pinaster. 4
Timber recovery from o]

Fo radiata crown logs.

Chemical control of flowsring &

F. radista nutrient I

requlrenents on souwth

coast (Initial)d.

Mutrisnt analvsis
clder F. radi

nutrient
an south
aeplent )

Fo radiata
requiremsnts
coasnt (Bubs

Determination of
rates and growth
an south

gi-owih
pattarns
coast.,

i 4
&/
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.8 _BLANT_RISEASES aMd PERTL_EROERAN

Frogram Leader: Joanna Tippetl
-
L.
ToTA
Huaman
Frofessional staff 2. 35 .5 .25
Technical stafdf 4,88 24 7.2t
T.lE K 18,48
Fimancial
Salaries Efé}f:.;@u@
Hages 5, ARE
ther 1iae, aea
TOTH AL BT TH,TRE 2, 495

aim
T diaqnaaa and to as 5
plant diseases in

MuirseErie@s.

L N 1=V

DISEAGBE y CAUSE

-
5

apD BEFF

To recognise

sitwation of comcarn. £y
damage in nati nlant Cemman i

N serlss the

mative plant communities,

CallLen

understand and

r'l'

plant
bath

o$ abiotic

plantations

advise on

and

any

or
arid
aricl

1ﬁ$mcﬁ10u5 disaas To determing the idesntity of pathogens
and study their epidemiology. To define factors affecting
nost resistance, dissase expression and impact.

MONITTORING

T survey and momitor, to T De made &S
to the potential impact  and the importance  of
o 5 .

EXTENSTION SERVICES

T advise on the control of pathogens orf  advise as to  the
most appropriates methods of mﬂvag mg bhe  vegetation to
minimize mortalities and deamage, both in the short and  long
term. To contribute information as  bto how areas are to be
best managed Lo mainkain . communities and healthy

treas and

disepase.

EOGUT e

ot pradi

isposed Lo



o study and  advise on the

b nssrvation of any pndigencus
ant spaclas  oF  oormnuaniti

consiadersd o be  secrlously

.
EN
hreatenad by disease.

To communicate  Lthe g Wwlits  of s Aol in L hhe
pulsl i sional
T ED ation, training couwr se
and « ate wibkth the public,
and CALM soOnnEl .

-z oand bo
obher organi:

1. Extwapmln“; ot inef erutlum

i n_nm if o
Stata., Crampl es: (i} 7 fAmsess the opa
cinnamoml in zouthern  Jarrah forest aﬁﬁ e gt
whether there will be any cummulative long term sftechts

the pathogsn.

2. ands of karri and pine  for

K Ersure that the present system of asrial photography is
; in the monitoring of health of vagetation.
les  The spread of . cinnamaomi  in areas  where

consaervation of vegetation is of wtmost importance.

4. Farticipate in the surveilllance ot forests and
plantations for ouwtbreaks of introduced insesct pests
and pathogens. Manitor and ressarch any specl which
causs significant amounts of damage.

i.

Sa Assess the effects of pathogens on the performancs of
‘ rees and shrubs sspecially  those o% ECDﬁDmiC

310 Example: Enswure thalt the

i WOL signific

=

bhe
and

aducsd
othar

;"l

" Datewmjn@ causes of rural tree decline and advise on

Lablish a fungal herbarium  and a system to ensure
+ An nventory of diseases ©Lthat occow  in native

Cummumi{Leg and plantations camn be made.

o
ot
-—_—l!"

2. Determine ways Lo snhance the reslistance of woody
plants to diseases.

1. Develop Mo & retined and effective methods of detecting
and identi 'ylng pathogens in the field.



CJarralke

PRt

mitor the
wi th .

1.2 Determine Lb
growth on a rangs
damages i root

1.5 Determine condit

+

ons whiiaoh reault iﬁ
=miTow that ]

=
1

PRI R S A PO R

wWith =ite.

Epidaemicology

.4 Det wmite ang climaeats o6

srmicie the
I
)

rate of spread of

ferent soil oprofiless on

iperature and mois ievels at depth
in relation bto recovery of inooulom.

of sporulation and swwvival of  Eu

with information (min]
f

posltions.

Managsmant and control

1.8 Test and aspply the hazard
ko predict Conseguences f
introducsed into differsnt arsas.

syshem developad

cinnamomd heing

1.% Develop the hazard rating svstem for predicting
affects of disturbance and silvicultursl pFauthEE o
growhh and susceptibility of Jarecak.

ki

Ivicultuwral methods of enhancing the

A5 .

cinpamomi in native plant communities {(other than

rrah forestd.

%51

Mond toring and

2.l Dﬁtmrmiﬁﬂ

selected ar

k.

[u]

4

4]

=R

2.2 Determing  aschanisms and  rate of spread of  F.
pnamomi it hsath and woodl and communities.,

Fiz
7w
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Marmagamant

T4

limited

partioul ar

~

s
. - . e g, U [ - e
are vulnerable to dissasa.

F - Pings radiabs

e L i andd
deltermine af- aiicl

raagllt in

tablished PJ'»U—I'I" ations die
aftter stand: ave been thinned.

tress Ln

Managament

e Determine yvield improvemsnts Lo be galned by using

Fo radiata stock sslectsed foy resistanca to o

cinmamomi .

§ Davelop silviculi Uiul mathmda tD ﬂinimixe

mortality and yield lo: 1 af
Sl¥

F. radiats suscephtible

Disesases in departmental plant nursesriass

4.1 Establi a systemn for the prevention of dissases
in plant nura&riesn

S.1 Monitoring and ass
and impact of 4. tute
commani bl as

Monitor the ecoloogy
in  darvah and . wandoo

5.2 Manmnagement. Malke rUtGmmUﬂdmeu Gl wayvs  of
minimizing the growbho ard aﬁhmﬁr“ ot this
pathogen in forest stands.

Fhytophthora species obther than F. cinnamomi .

&Hal Record distribution and determine the
ot Fhyithophthora species obther than F. i nnamom
native olant cmmmunitlag.

T

Cibis and other organisms that cause

Monitoring and assessment

~J
d
et



Lmsy e

conditions

7.5 Deteroing bthe mportance of

and other fungl causing crown dama'

Advise on
in the reshabili
ot wvagst f\l il g

[l
gﬁlﬁlwdﬁtv ! station by the
on ¢Uc43{p'. 3 CL e tis dinm mational
reserves in Ehe theen of S.W.
Ther -

Meximnib & =
Lakie rmupumnlbxllfv + o

Soil a“mp 2 ars  tested for the thﬂmDMlu
Cwrently 1 @08 samples per vyvear " fication
Y
of P. cinmamnomni and obther species ol hura Faegqulres a
ad C

gualifi person and currently  Mike "i-ly is spending  up
to Z@%  of his timeg Mreading” tes  set up at

Lingup. This is amn important Tha wWa s of &
part-time technical assistant are provided for oot of the
Owal lingup station budget (currently F14 05 .

1. Jarrah dieback. We  have & basic  knowlsdge of ths
dlEE&EE in khe jarrah farest snvicronment which atmit]

‘be applied so that the forest can be best managed in
the presence of Lthe diszase.

A thraatens many communitiss in the o
State and 1t 18 oritical  that  the BASE e
studied in argas important for comservation. Al though
ot wnderstanding of the diseass in the jarrah  forest
will hasten ow understanding of the dissase in  other
areas there are a number of projs specific Lo haath
andd woodland communities, on & range of soil  profiles
otirer tham laterite, which should be initiated as  scon
as possible.
R Dighack control methodes should be developsd and tested

4. Work on dissases obther than dieback causaed by
cinnamomi should not be nsglected. Thersa arg &  ang

72



S
CE R i
"spartm@mt,
& SErYITE must be su

apport

it

distribution  and presanos m+ e
managem2nt.  The Jfungus should nobt  be
in the cowss of operations.

Goal
1.2 Determine the effects of P. cinnamami on Jaryan growih
on & rangs of sites.
.1 professional, B.% technical, 3 800 pa, I =
The aim is to develop methods bo hﬁnqpa in
canppy size and growth efficiency in infected arsas
with a moderate hazard rating.
Berngtits 3 The lomg hterm affzchs of F. \AMD
E fit The lomg ® affact of F.ocinoamomd
infection to moderate hazard sites can be
L.7 Develop & model of sporulation and swrvivel of
F. glgngmgm; inoculum to be used with informative on
atbsurfacs fiws of water in a variety of soil
profiles.
2 oprutess 1uhd1, 2 technical , FE0 888 pa, Soyears.
1.9 Dﬁ»»lap sarar hazard rating svs =m for pradicting

@f f e

& and silwvi
girowth

1lity of Jar

+L1uaﬁc
scephtib

=
wd

. =

profe

slonal, technical ,

=
u

Banefits Will
harard rating
distuwrbance.

aid
system

oparators

to acocount

Determineg silvicultural
resistance of Jjarrah

mathods
stands

ds 1Y

by

EUJ. 1..
rah.

prachti

extanding the
for the effect=z

of snhancing b

8.3 profess 3Gdul, 1 technical, #4080 288 pa, 3=
Frovide operations with the grestsst number of
to maﬁiwula;@ site ¥actmr5 Lhat will Ffavour the

and suppre: the pathogen.

T

a2l Determi
ansarva

suscaptible

tion

i

oEs on

[N
(SRR R~

VEATS .
options
hoast



’ e b A AT Ty p s i g e
3 F1E QEGE 1 O WEARN .

g

.5 professional, @.5 technical, O
PR tomethods of controlling the
from spobt infections whers larges ars oo
wninftacted vegetaktiaon have bsaen put at risk.
2.1 professional, 8.3 technical, ;I "
2.4 Tdentidy communibtliss,; parbioalard T
distribution which 1
B.% professional, F18 @28 = “

A seterming vield improvement to bhe gainsd by wsing
F. radiata stock selected for resis
F. cinnamomi .

@.1 professional, 8.2 taschnical FiE 2aa I ovears

4.1 Estanli a system bto help in the
dlgwagws in departmental plant nues

W, 1l professiaonal ,

S.1 Monitor ecology and impacht of 4.
jarrah foraest.

@.1 professional, B.% technical,

soord distribution and deteroine ingorbtanocs of
tophthora specises obhars than F.oo ol

snamomi Lo native

R
120
i
-

l 5,
slant communities.

.2 technical el F ovEars.

~
.
=
T
0
T
i
il

C&U:iﬂj
identid

@ig anc branch

3 "\ ri"

.J
ot leLde devel opment.

@.3 professional, i technical, 10 Ded 3 vEay

- e

Fod Determine ths importance of Bobey
other fungi causing Crowsmn ﬂamagm

@.% professional, @.5 technical, FEUAH oa T ovEars.
! Yy ¥ b4

.
fany

Detarming the qunlflr\H'L ot khe lerp Dar
Eucalyptus occidentalis in national park
reserves in the Great Saouthern of S.4W. Australia.

1 professional, I technical, I 208 T OMEETS.
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T provide a sound scientitic basis for:

i,

to the

naging acbivities
arvironmant.

o o ool
A il

BT L A

The aim af rehabilitation
§@1$*rcgv‘ql1nu aoosyshams ]
whiich the larmd is to bs managed.

Primary Objisctives

FLAMMING AND COORDIMATION

Tdentify all amamplu" of distwbarnce which may reguire
resgarch. Clarify ths conbribution to resesrch which  may
come from other agencies. Sesk to co- JiUlH\ antd integrate
the resesp-ch and developmenh being wrider by Various
agencies.

TECHNIOUE DEVELOFMENMT

tments aridd
tablishment  Ltechniguss for  disturbed  land.
appropriate speciss  taking account  of likesly  sud
Fhmﬁgmg. Develop appropriate post rehabilitation management
practices such as fertilization, firs, silvicultwra.

Devel op suitable site Erma

2=

MODELLING

Gain an understanding of key processes 1o
and  disvack  to guide devselopmesnt of :
gengrate models to be able tﬂ nredict the long term impact
of distwbance and rehabili

MONITORIMNG

Establish monitoring & ainmant of
the land (B DDJBL”'” & wigm—as-wios similar
whdistwbed land, and

MANAGEMENT

Integrate rehabilitation practices into on-going Tand



managaemnsnt for the

S e e e e
WSmLNg o @l ot v

and detallsd maﬁagemEmL pLdnn¢“gu

COMMUNITICASTION

To communioats arc
sducational publications T v Lmats in o plannimg i

devel opment for Wﬁplifmgiﬁﬁ
invalv 1 owith  other CALM
institutions and
ek opportuani ity

1 a &2 ¥ T 54, § ~::"C_§ i el d [
of biological and land use oF o various Forms of
disturbance and rehabilitation.

o conprahensive  nonlbtoring af

sriss over bt 1

-

X Integrate pradictive modelling int

4 Aohieve completes integration of prescoribed activities
causing  disturbance into  land | use planning and
managament.

1. Bauxile mining

{ay develop a gquantitative unders
biological and hydrological [ ooes
repsect to dieback and salinity, and to ¢
ara changed by bauwdite mining and rﬂhaix
Hteering Committes Working Uroup projects).

h)  wuse process knowladgs and
r@habj1jtatimm and associated 1
Working group projecis;

() use proca 5 knowlsdge to develo )=
lacal and regional impsecits of omining sspecial
to dieback and salinity. (Working group pﬁu;

acilitate intesgration  of mluxlt@
1
&,

ey F
st land use planning and management

forgs

(@) commence conprehensive poanitoring and svaluation of the
biological and land wuse consequences of bthe new  integrated
bautite mining managemnent (e.9. WUrbras projsch),
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i ition of farmland and intsgration of
farming svstems.

fad improve astablishment meth

sal ine/waterlogged sites, and d*
RS 28, 48/86, 7B/86, 16787, N4/

(s PrEt ias and provepance s=lechtion
Species in replamnting.
24088, 25588, 2632, 4B/782,

S3/886, L7787, &/787).

e e J o
Sy 2@/773 SLSTE, &rG1,

R ) - Py SO
=il el oed y 47824 5 47834 3

(e define the problem of rural decling and develop

regenaerabion  btechnige degraded o grazed rmative
woooll ands, (78/8&, SETID AN
(d}  clarity Lthe proco of salt transport and

~
L
orested saling/waterlogged soil profiles. (8467834, 4B/86).

=3 determins the produchion of timber and rriang possible
under VRFlDUE trees  in farmland regimess. (264734, Z64/52,
S/81, 43/82

(+} determing the
of wvarious planting//sp

balamce and water quality benefits

LS FEgILnes. L 2547510 .

tablish the optimal ailvicultuwra

(g3 :
retorested +.

-~
D

al p;ar*icmn "
L add Agrnw-mraﬁtry arnd shelterbelts. (4/81).

13
az

/8

— e~

develop optimum shelter belt arrangemsnts for farmland.
~

»

P

-

R Other miming and distuwbance

{a) Maintain familiarity Wth all cuirs
in DALM la (md neral gola, coal, and tin)d
the rahabilitation proceduor undertaken. Be preapars:
present coritical review of thesse procedurss to
marnagemant and to initiats or specify ruuuarch which may be
required. (RE Z5).

ant mining acl

[}

{12} Maintain 14m111 Aar i by with all current QU yY1ing

activitiss in CHALM lands (gravel, stome, clay, sand)  and
other distuwbance (dissase and pest uamqq' s Etﬁl dune

arosion, roadside baltters!? with & view Lo pr VLJ
review and sugge

g oritical
ztions for improvemsnt in F@habl; tation.




through & stage o

D e & mining ar

ot an elaborate set of

ok has boen sipanded on

with obther 1land LLgsE
i

in ominad areas. Also, Wi aroeption of
b ! -

1. Dauite
intansiy r~
rehabyili

the small  and 1 oparation,  nNo
conprehansive monlibtoring of  total impacts has  been
commenced. Frocess—oriented “&EE&FNH relating T

hvdrology/salinity and digback will continue.

o "!‘;u

- 1

Iy

; in farmland res
'hﬁlqu& i

and  catchment protection svalualtion  of ig

underway. The process-oriented hyderology research  has

been  designed Lo produces results applicable to

catchment protection in general.

e et
sEL oM. In somes

little
miming and
Al mining ] amd tinm
appear to be pressing
improved rehabilitation and possibly

E. With the swception o
resesarch is being
qualrrving areas
mining at Gre
p 1ur1t1h”

rasearcha

ﬁ@ﬁd% miring
bz by CalM

Proposed_New Frojects

1. Monitoring of bauxite mining impact (goal le) Conmence
integrated muri%nrimg of the i1mpact of bauxite @ining
in good qu¢ bty darrah Staff: @.1F + B.1T7,
madium cost tamg term  duration from 1978 (Bartlead.
Fart of a maja* project  to bs co-ordinatsd by the
Ressarcn Shtesring Commities.

- =

2 Species and provenance selection (goals 1+ amg 2by (1)

i? Establish speciss thrials to sxplore new spaciss o site
combinations.
-  aucalvypt specd ials  on
including bauxd it o low raintfal
rainfall amd di comite ® low raintal
+ @.4 T and moderate cost i year of
only. Long tprm duration from 1987. 5
From Alooa 2 Worslesy (Mazaneo, Bartlerd.

& on farmland for

- non—eucal ypt species trial
4 2 @.1 P o+ B2 T and

production amd pfutuct. n. Sha

moderatse cost of establishment only. Long  terms

aurafimn from Rural Cresdits  Development  Fund
~esearch grant applied for (Brown, Moors, Ritson).

- potaential pulpwood aecias for catochment prmt@ctium
on southern Fivers and : Inlat. 5 B.1
Foe @017 and moderate oozt in year of ishment
only.  Long term duration  from 19B% (R 1

Bartled.
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~obabilitation

\_."._)1 -} (=0 s "L

Grily .

Fetablish seed orchards and sesd prodo

rehablilitation specigs in Ccommon s, =% +
2.1 T and modsrate cost in vear of establishment only.
i

2 i
aticn  with Managet

Shelterbelt design (goal Zhi.

yohes £ 4o
3 g.1 F

Al ation
if application to MNational Boil

I’i

To develop opbtimwn shelterbellt design and  pr i
+or West Sustiralian agrlcultural AT EAS . At
+ @.2 T, wmoderabts

TR C L o 196

o ey e e yd R E T
cost and long term

Comnssrvation Fragram for funds 13 sucossstal (Moare,
Evowrd .

native woodland {(goal Zoi.

oL ARG o prazlams  and ~generate
of  native woodland resmnants In

s.  Dtaff 3 2.2 F o+ @.2 T, moderats
st oand mediam to long-term duratiorn (Brown, Ritson,
Hopkinss . Mpplication pending with Rural Lredits
Development Fund.

~ming disteic

tilization of rehabilitation species {goal lgo.

To determicos ths durabil ngth propertiss
maijor rehabilitation o s B. 85 o Bl
moderate cost and 3-35 vears duration to 1

the extertally funded Wood Utilization Research megram
(Rrernnand .

H

o —0

fpgro-forestry economics (goal 9.
Foomomic  svalwation of  pime agro-forsstry 10 the
FTRAN-T0E mm rainfall zone with & Jfoocus on south  ooast
catchments., Stafd ¢ @01 F + @.1 7T, moderate =sipenssa
and less than 1 ysar duration.

Tree establishment (goal Zad.

pddress specifi problem

. arnd  steps  in the
sablishment QF trees and shrubs on farmland.

T3

- Wodgil sandplain
- heavy salinsg clays

Doal mirne rababilitaticn (goal Za).

jau}
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Fraject No Brief title
1 Fauwziltse monitoring lea
2412 Bp»LiEB trials — Jdarvah LF
SRS Frovenance Lrials 1+
) Shealtarbelt dasign Zh
4 Reganara mative
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Rehab. sp
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i
CEMAanae

To wnderbtake o that will assist in the conservat
Wastarn fdustralia s wetland soosystams, and the  maint
of waterbird populations.

Seimary Db isctives
CiCLMATY LU JECTLVES
(] - L oy
i JETLAND VYELLUES

tidy conservation values of the wetlands
be-pn Qustralia, particularly with
s representative sample of  wetl
maln+9”4nce Of spRoclaes (flora and  faunsd diversit
provision of habitat necessary for the maintenance cf
State s waterbird populatiaons,

2. STATE OF THE WETLANDS

To develop proceduwes for periodic ot thea g
at the webtlands", i.@. the Fat (i gaind £

parglcula‘ Wut;ﬁﬁd Lypws,
. STATUE OF WATEREBIRD FOFULATIONS

To develop procedures for periodic asses am@nt
Cabundance and distribution: of :

waterbirds, particularly thoss specises of
Marvestad. To determine key factors affsobi
waterbird species, both common and rare,
population sizes can be maintained, throuwgh

neessatl VY.

3 e
e B
-
_h

marnageamea

4. MANAGEMENMT OF HUNTING

.1

To undertake studiss needed
waterfowl hunting is soundly a
active involvement of hunters in the crgation
Of waterbird habitats.

3. WETLAND ECOBYSTEM DYNAMICS

To develop an increased umdmr?tafdinq of th@ iunttimr*ﬂg ot
wetland 2Oy S

temns  {(e.g. significance  of ;
Autrient  coycles, dynamics of  aguabic plﬁu_ aud aitimal
by
5 7

cammurii ti in order that advice on managament principles
may bae more soundly based.

& CIFID FROBLEME

To investigate specific wetland management oroblems as  they

= 5



ard mosguits control,

wae of lead she by hunters, o
- VNIV SRR I U B o, o R
waterairds mﬁd Lo advise on manageEment
=

\
o
-
f -
e
i
-
=
\.

I
=
=

To fostar a 5yﬂﬁﬂthatic public attit udm *G the conssrvation
ot wabtsrbied [ & theoagh ciraoh
Livol vemnent WEEE&FCH projects

and bhorough

4o

findings.

8. COMMUNICATION

aritific
wogh advioe and 1ia1amﬂ wWith
i and  the public  and
in training and qullk cont srencas &

1ot ough

mmuni cate the
technical 1
other CALM  staf+, other
thirough involvemasnt i

-0

A

EEMIN&T S .

]
<

To achieve the program’ s Frimary Obdectives.

1. Arnndal ly assess  conditions for  waterfowl bresding 1o
soubth—western Australia as a basis for determination of
duck shooting sSeasons.

2 Establish &

FOr annual, As5REE

sed progiram (S8 TS )
ot the  abundance of et owl
sarticularly game species of ducks, in south-western

Austral la.

e

S Determine the conssrvation value (principa

of usage by waterbirds)y of remnobte
Gregory, fArgyle, Mcleod stoc.) of prob
importance.

11y the level
watlcnds (Lakes
le international

seasonal usage by waterbicd
annr"wni? poorly known, wehland sit
Australia.

of a  number ot
i south-weshtarn

oW

G Arialyvse results  of 11983 RADYU  Waterbird Survey
prmje T oas  Ffirst 5+“H in ddesntifving Lthe general
vironmental parameters within a wetland that affect

1t§ usage by waterbilrds.

& foseses bhe conservation status ot th lentic
invertebrate fauma in thsa  soubth-west through  webtland
HTVEY S thaen swamine how  various ﬁv1r;”7&ntai
[3 &1 AmeE (ag. gsalinity, nubrients) atfac the
distribution of ' =1t

m

&
s
i
ot
i
it

~J

a {‘\‘n'\l f
Wila
HNFHQ

Hublfﬁh' F of  the Fisheries and
duck  banding projs Fundad by

Girrant ($24

[
o st
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10.
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1@,

ey o

o - -
ST AT

i more detail

of  duck th
salinity :ale anca u:'
investigations so  as
pravents SpECiEE wsing weulandﬁﬂ

Eramine food selection in waterbirds in relation to the
invertebrate prey avallable to galn soms  unders
of how changes in invertebrate speciss conposition that
el Feom gsalinizatiocon  woild atfact waterirad
stribution.

arating

-t
al

Determine the breeding (miamer  of
colonies, locations and size) of bhe  Ge
{(Egretta alba) in Western Australisx.

Develop methods of monitoring midgs {(chironomidr larvas
numbers on metropolitan wetlands in order that control
programs may, to that extent, be soundly based.

Examine pesticide levels in Herdsman Lake and animals
therain in relation to both sprayving for Srgenting ants
and other wses of insecticide within ths catochment.

Gain & preliminary indication of the lavsel of thrsat to
native avifauna and waetland ecousystems posed by
continued wusse of leasd shobt for waterfowl hunting in the
south-west of W.A.

Complete "Mistory of Duck Humting in Westasrn Australliad
publication.

Fublish results of Feel-MHarvey, Leschenault Inlast.  and
sauth~wa%t estuaries wWwaterbird survevys.

fnalyse and  publish resuwlts of the 197351987 duck
HEason "bag" surveys.

Aralyss  and  publish  results  of » Fiasberias: afiod
e pelican breeding status and movemnents study.
g_of Existing Frogram
orical reaasons  the .Prmfram haw, until guits
been concarasd  primarily with the collesction of

to itdentify  the conservation valus principally as
watarbird hablitat) of specific wetlands and theraby Lo
assist in the utrugglw to protect these habitate Jrom
inappropriate foras of development or use, and

al
N



ii7 o Facilic ponsibles  managsmaent of Aarinial gz b

Hunting

A number of small L4 directed towards the rescolution of
gpecific issues  such  as midge  {(chivonomid;  and mosguito
control, bulvush (_ggbﬁ) management, use of "jﬂﬁﬁuhlﬁﬂiﬂ@%
to conterol Argentine Ants at llakes  Herdsoan, sto al s
been  conducted. Frogram menbers  have algﬁ i chh
involwved in  wetland r@wLFVHtluﬂ, manageaemnsnt, managament
glanﬁzng, policy issues an resolution of MunrlLLt “ Thi=s
WAS ticularly the case pre L1935 {i.@. in Fisheriess and
i by 1

ildlife Research Branch’'s arsa of responsibility. T &
lezser extent this involvement continues.

pAar I
Wildli+fe Department days) when those matters were within th
Wilalif

With the formation of CALM and the structural ssparation of
reszarch, T&lmgﬁm&ﬁt management planning ard oolic

functions into different Divisions it 18 now appropriats for
the Frogram to imcraa%& its emphasis on research and to be

less  involwved in functions {mxoeph parhaps polioy
development) which are= properly the responsibility of other

branches., A few remaining routine managemsant  achivibties,
such as water level control at Lake Chittering and =
quality monitoring at Lake Muir  should certainly b
transferred to the UOperations Division.

here is also a nged for the Frogram Lo @Hpaﬁd its scops RO
include more *nndamantal research aimed at improvi;g  owr
krnowledge of webtland ecosystem processss &nd th@ lifea
histories, population dynamics, physiological toleras
habitat reguirements of various key species of wetla
and flora, as these relate to management. f o ovaluab!
has been nade with the recent appointment of Dr S.

the Frogram.,

With the formation of CALM and the recent absorption of  the
Department of Conservation and Environment into the
Environmental Protsction Authority and the redefinition of
its role, it may also be appropriats for the Wetlands  and
Waterbirds Research Program to broaden its scope to taks  in
such projects as  the development of procedures for Lhe
periodic assassment of the state of the wetlands (Fropossd
Mew Frojecht 1.1, Certainly this important project needs to
be undertaken by some arm of State government.

Frojects are grouped according to priority.
Friorities have been determined on the basis of perceived

importance and uwrgency  of the hopic din relation T
achisvement of the Frogram’'s Primary Objectives.

Resource reguirements and proposed duration of sach  project
are pluv1duL .



It would not be possi

projects during the withow
inorsase on exisbting bl
follows is a "selsction "m' L Dasls for
We are particularly kean tu FETel v

Branch and Divisional Manager commen
and priority of ki = ETOROs PEW Do
alternative or agditional projects will

1. High Priority

i? Wetlands of Swan Coastal Flainm ~ =1 i thea
conssrvatiaon af Wabsrbled Popule 1 and i
These wetlands are threstened oy inte fication  of

devel opment, parbicularly o onchatme prtraction.
i :

Annual and seasonal pattaerns of iy rhoiras of

individual wetlands and of Lhe webland T

be determined 1+ resowrce allocation  andg "ﬂnaULﬁGﬁﬁ
decisiaons are Lo be soundly bassd.  Mepoing of the
wetlands is  underway (Smmeniuk 1 Wa Authiority) .
SALM Scientist  and  RADU taeam of + mh'@lbxnu

vislunteers needed 19891992 to survey LS & Ge
ot hkey sites (thoss mol yet =1 = 1 a
representative sample of wetland typss L Te
raeguiremants:  CALM  Scientist  and R -d.dind-ur

plus FALK per annuwn o ;
by W.A. Water Authority and CAH
late 1987

Fropo

int funding
devel apment:

il State of the Wetlands (relates to Frimary

and  2). The a&im of this projsct
procedures for perimdiu assessmeant

intervals) of the rate of loss (or

types. This information  would be  us
the cwrent pigcemsal loss of wetland
gnable policy development, pro
acguisition, manageament shtc. to B

mgistiation,
;m*@% on araas of

greatest neead. Resource reguiremnentss: ﬂlL]ul phasa;
1 Research Scientist, _ Assistant plus Lo

Second Fhasey 1 Research =t ,
FLIOE per anmum for 2 years. (EPFA role?

iiiy Great Duck Count continuvation {(198%- FPOL, E, 4
and 7). There is an ongoing nesd for anmndal assgssmenh
of abundance of harvested species of waterfowl.
Development of procedurses is dus for  complstion in

1988. Resource reguirements (1989-1992) (to fund RADUY
coordinator and S0@+ volunteers): F1LAOK par annum.

iv) Ecolmgica1‘ significance of Fringi of
salinized wetlands (PO L, 3 and &7 z ot

the State’'s south—wast : Fringsd - by emergaent
vagetation Py =R

which has by rlaxng and
salinities. o regenarabtion is LG .
It is highly probable that this vegestation “@r%trma

l"lflc:«.s
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important e
supplias f
Im tims

breabdmwm

the importance or
loss and mEans

Resources «’@cuxir"a'
Officer plus £10K

WSS

Fhvsiologic tolasrances of key smergent
Friy logical tolsrances of kay =0 e
and &) Emmrgent spacies  of traa
Casuarina, Butalyptus), amd shrub play &

the maintenancs of waterbird populations oF
eszsential nesting and rﬁwwtiﬁg Bites, 1 ta
substrate for invertsbrate commuanibi=ss. Little i
known of their physiclogical tolerances, particularly
in relation to inundation arnd salinidty. 2
tolerances need to be determined if wetlands ar
succasstul ly managed. Resourca L e

Research Scientist and _ Tech. Officer plus £108K per
annum  fTor 3 years. (eg Lakes  Toolibin, Luadlow  and
Chittering. Batinil/Mattiske).

Impact of rvcwmakloxal Ly Cwatar sports) oan
conservation value of  wetlands (PO &): Lr:1~abec
demands for recr@&tlwnal access (powsrboats, sallboabts,

canoes, sallboards, model boats, skiing, JWmenrj 2to.)
pose a sarious and worsaning threat to waterbird uwsage
of many important watlands {2.9. Bwan  River tidal
flats, permanent lakes of Perth and countryi. Studies
are nesded to assess existing and potential ispacts  if
aeffective conbtrols on recreational  wuss  are to  be
implemented. Resouwrce revulrenente: 1 Research
Srientist and _ Tech. Officer plus #10K per annum for 3
YEAINS.

fisesecsesment of conservation

fringing marshes
of south-west esstuaries. (FO & [

watland

types are  as @rimual‘ thr as  the Ffringing
O ]
marshes of soubh-wast tddriﬂ%. Yat these marshes sire

valuable as waterblrd habitats, fish nurssry arsas,

components of astuarine escosystems, and  in their  own
right. fAssessmnent of conservation values is  reguired,
rogebher with classifi L inventory  and
periodic assessment tabte the resourcs
Resowrce reguirements: initially 1 Reszsearch acmenalst
¢
{

arnd F18K per arnnum for 1_ vears.

funding, Jjoint funding?®

Waterways Commission

Cantinuation of d@tail@d ;a: ssment of conservabion
value aof key waterbird ites 2.9. Guraga, Frestaon and

Cliftom. Esxpansion to 1nc¢uﬂw wetlands of pMNational
Farks. (FO 1, 2 and 4. Although doint CALM/RAGOU

studies duwring the past six years have revasaled  and
documentad the joportance of many important waterbicd
sites, it is clear thmt many more sitss have yvet to be
"discovered” and hthelr usage by waberbilvds determined.

Waterbird wusage of a number of "recognlzed” sites  ism
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gegrt ezl

ITDuFLauL
Lranster
column (FO Z).
confronting managses u%
Evidence of suwtrophication
@ long history of  high
sediments act as a sink
sodinents become igh
and instead constantly e ke
coluwmn with the resullt that there are acubte symphoms of
eutrophication that cannoct be controllsd by managsment
31 the cabtchment. = ~4f"tinc these J.rmphju;len
probleams  and effective
thorouwgh uandergtanding ot
and water coluamn, 1ncladd
waterfowl digging “swan
of nutrisnt reles Nt o
wontld be rr*ri@d
Resouroce e

2R

rEQULTe =1
zadimants
- such as
@ thes rate
wnri.  The project
ity of Ho .
VEAT S .

[l

Liri v

FLAE per annum For

Oral history of Wheatbslt wetlands., (PO L, 2, 5 and 73
Wetlands of the Wheatbellt Reglon have undergone massilve
changss, principally increasss in salinlty and
inwndation, dus to lard clearing. The agriczultural
consaguances of land clssring have been well docuwmsntead
howsver there has been little umentation of the
changes which saliniz ard inundation
havie had  on wetl and Freliminary
interviews (K. Wall Pohas that older
mambers of  the rural community  with an intersst in
wildlife have & wmallh of o oricarning these
changss. This knowladgs value
ard would also  be of aﬁﬁi%taﬁt#

i

in whderstanding  and
managing the wetland resources. Dacum@ntutluh 15
reguired i Lhis kﬁmwl@dge 4 tost to currant
and futwrs geEneral guiregments: i
Fesasarcher plas {(Commonweal th

funding™)

Midge Control (FO 5 and &35 Ferth is : in having
NUMEH WS midge-produacing wiztl ands surrounded by
gxisting and proposed wban development. Fresent midgs
control methods - principally aerial application of
organophosphata insecticide trabata'y -~ posE
gnvironmantal problemns. Thare is & need Lo improve
present methods and develop new  ones. Direction  and
natw e of  fubuwrse  reseasrch wWill  be  considered wig}
completion of current (1987788 Mudooh/C0ALM studiss
(Current Project 1897,
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Vil

Determination of causes of 1&rgafw

watarbivrds o metiropolitan

reguiramnentss Consult  with
Bervices of wvetsrinariansmicr
time of large-scale mortalities.

Evaluation of conssrvabion
(Anas cashbanes) . SO T
Boientist plus ®£1@F Lwn vea
raised  depending outcomns
Comant) .

~
Mampagemaent of Jfarm dams  and other privately quei
wiatlands for watarbivrd bresding. Resaarch it

of ﬂrﬁductivw brawdlmg
CemEn e s parch Scientist,

we FLEBE pero oanmam Tor 3 yvears.

gcological  characteris
sites. Resow o raguil
1

Technical OFfficer pl

Morth-south noveanesnts of wakerihirds (PB 1y Eoand 4
This project would pruvL le managemnent information  for
waterbird conservation T B g 1 qu%Lndu Duclks  are
kmown to  move thrmughou; fBustralia in  response Lo
climatic conditions. The patterns of  movemsnt and
their causss have to be understood to interprst results
aof duck  counts fused to monitor  abundancs of gams
species). The current analysis f duck-banding data
will do this %ur sash-wast  movemnents but there are no
factual data concs FHTﬁb morth-soubth movements in W.A.
There ars largs duck popualations in the Filoberlesy  and
anecdotal ind u‘mmtlon suggests populations sizess in the
south-west  ars  affected far mor byy north-south

movements than gast-west ones. Im facty, & lot of
aast-waest movemsant  may ocowr wia  bthas  norbb. Thages

movements are not restricted
is  no mvidmncn it is high
significant from & managament

species in th@ soth-west,
Graat Eqwet%q the bullk of recru ampﬁt i U3 the
morth. BOWTCE rEgquilrensnitsy 1 Technical Assistant
plus $1@h pmr annum for 2 years.

Black Swan proisoch. This is
study proposed by the Zoology
WA, , for which CALM  has e =5
project proceeds, it is antic ;Qd

arge aultidisciplinary
~Dmr*ment, University of
sad support. I+ the
tad that the PFrogram

will participate in whatever ecologiocal SEEM
mos appropriate. Resowce reguirements: per
annuwn for I yaars.

Afmsessnent of "state of the viver banks" particularly
in agricuiltuwal areas of the south-west. (PO 1, 2 and
Hre  The rivers of the south-west agricultural areas

{wheatbelt and ooastal plaind have huun progressively

degraded by wnrestricted stock acocess, olsaring and
"ohannelis Lon for 850 many years Lobhis  situation
is now accepted by many as the norm. This ig possibly

89
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3 For oreatian
oW owWeElr construction.
Al FeEment I officer nqu"
tJomint Funding width upnrf

L]
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scords of
arved ; wetlands Cadl o da
Lo data base. Computarization

sivia i and integrat
ﬂrogram data

Dre computar analys

Addition of hi%tar*:
ChAlM-manag
Impr;»?
Wetland
ekl and

“hird wsags  of

I
4

Expansion of study dinto ingestion of lead
waterblirds. Resounroe reguirsnents (ard

o

projecty unknown wuntil 19538,

Fossible sRCOrdary paisoning o rup_mr“
gnbedded /ingested les shiot.

fand need for project? unknown

Arialysis and publication of opening day bag chsck
shoobting season! data.

3

Surve

- M ouy o o e
<. Jaensoh

b
4m:@rb1rd Usage of Wetland N

A" — o
and J. Lans 1 NI

nent of abundance of  ducks, swans and
(R A

Annual
Ciuva Vou & WY

-

Assessment of waterbird usasge of remote wetlands  of
pgrobable interoational iwmportance. J. RE 11%,

r
fir
fi

Duwrveys of invertebrate species in south-west wetlands.

& by waterbirds of & number
kvown waterbird sites in
Je Lane, RS 1143,

7@
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Aralysis of resulits of ROOU Waterbivrd Survey Project .

Arnalysis of
ek banding dat

»—:‘
i

i

i)

&

Diet of ducks in

RE 48, developmental.

Breeding status ot egr i Western
o o -, “ i A

Australia. J. Lane, RS 11864,

Davalopmanht o for wmonitoring of ohironomid

(m;dq&) 1ar Wl Forrestdale Labke bNatuwrs

Resar J. L

Herdsman Lake pesticide study. 5. Halse, new
Ingestion of lead shobt by waterbicds. Jo Lans, naw.

Resouwrceszs Rheleased

First look at "Proposed MNew Projscts” section above and
provide commenks. Then we will knock this into better
shape !

1.

Wetlands of the bwan Cosstal Flain - Uss by Waterbirds.

fnual Asssssnent of Gbundance of
Waterfowl (the Great Duck Countd.

Detaillead Ass of Waterbilvd Usage of Hey Waterbird
Sites. Canp*nudt¢un,

Hes of salima lakes by ducks for breeding ard
draughh—raf

Exparimental study of salinity tolerance of duchks.

Determination of Relative Muisance Value of Forrestdale
Lake Midge specizs.

Addition of Historical
data base.

to RADUACALM  wetland

Analvelis and publication of opening day bac {duck

shooting szasony dalta.
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n
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el ko BESEARCH. COMPUTING

o

Frogram L R

The program 2% teohmical
statf Its

FL147 HB8 obther?.

salaries  plus

@t up in an integ binmg  enviconment

poWeEr  andd

arid prote

FPrimary Ubiectives

HMRDWARE AND SOFTWARE

To provide an  integrated snvironment  whers the captures,
] ] analyses and dissemination of information 1s

ully avtomated, L@ ealimination  of muandane manua
ikl

T develop computing skills and experbtiss within the
Fresaarch Division and  provide exgert i ! in  syshbens
arid softwaras tailored to
requlrsnents,

TEEEar

COMMUNICAT IONS

To conmunicate an
organisations o allow

obther products and to

.._L
Iz

o mrd e
statf, Dy

o the

raeduction in

par -t armeac
of almost ! . r
srkload  ranging from data  oollection,
procassing i armal yses plw thea information
dissemninabtion phasa.

ap pgraphical

Frovide a comprehengive G.I1.5. sysztem to satisfy the



cartogr upl.j
[ *\':_1 et y

accessible, and
L

inforaation handling facilitiss {&.g. map ¢
mv:rlayimg amd windowing) . Facilities will
t B to producse maps and oharbts (on

for integration of
£
1

Facordling devices
wWith data storsa
arc iﬁ%urmﬁtian di$§¢

Int photagra
(i, elec “rcn1 mfaraga

Wi th wumgttzrlﬁmd catal Dgu
retrieval of recorded informatio

Eastablish & network G% computer  communic
provide instant =i ~onic communication

o inftormation manags

Information o
Tand will be

=lect
outside world (ie. thrr seigntific arganlwmtiﬁnm aiid

data-bases? .

fncd

Frovide faciliti=s for  handling, nhalwive--3- 0
aralyses of large wvolumes of  data. Frovide

personnsl wi
i

and Ffacilities.

1.2, Intformation_EBase

Frovide and maintain an up-to—date information

z=atisty fThe information pro nging ard
reguiremants of the Research Division.

2.1 Document Frocessing

Provide immediate {(or accepitabls) turnaround
ail pesrsonnel  daring bhe various shages
production of

production of  publication guality outputs
graphs and other illustrations).

Frovide the ability to consolidate and
infornation held within host. conpubters

t

and

SIEREAF T
thomodern compuber-based analytical tools

base toO
Ll eval

ime  for
10 e

docunents. Frovide Ffacilitiss + o

Craporhs,

@itract
micro



computers, and to ol
word processors for

teg tabkles % charts!.

o miore  compet e T
bhasis g BhA nate }

provide ready access  to non sensitive

Frrovide facilities for information disssmination

sy andd _Tradning

Frovide the re

wess (hardware, softwars and s
i

ralsae  compul L heracy AMDG ¥ march shatf
computing, statistice and modelling, and  to
better wunderstanding of compulers among those who have
yat to realise thelr full potesntial in this arsa.  This
will result - in the mors effsctive use of  ressearah
resouwces and enable research personnel to keep abresast
of developments in bthe research arana.

F

¥ Froduy

Restructuwre the researcher s workload by reducing  tims
spent on  data collection  and manipulation, thereby
allowing ths r

rarchier to spand bis/her time in & more

productive mannseg ie organising, planning, 5

and information dessimination.

rEasons, the cwrent projects of
choressarch centre and are not

will have to be stencded

The following limitations apply to all projects:-

-
"

-

=\, Availability of expertise
b. Availibility of compubting staff
v fAvailibility of Hardware/Sofitwares (Ffund

0
s

Information Management_ and Ans

tnformation Hendling % Fro

Field PRata Recorders: fAcguisition of more field units
(eg. Husksey Hunters and thae developmant of data
capture systemns for sach Research Frogram would greabtly
incraease a@fficiancy.
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Lowoul

:"Ll ‘H

Thers iz & Lo satisty  Lhe

Lnformation managemaEnt o aach research

program and continue  to ayvstems in the

Following arsass -

= Animal Ecology

g Eiologiocal Surwvey

T Electronic Fisld Data Capture

o, Fire Ecology

= Fauna Conservalion

o Flara mtlas

Qo FTGra 'QHVﬁrvat1Ch

g Farnga Retuwns

i Land HEngUmEd* Model - Ferup

e Metric Robhermal Syvstem

K Fing Modelling

1. Soil Dryvness Inded

M Vegetation Survey

Mw Wakterbirds Suwwvey

0. Wetland Monitoring

0. Wildslower Retuwrns.

Thers iz & need to provide faczilities and experitise to

automate and computerise Bhatistical Analyvses and

Mumerical Anal'saf

Information Sharing and Dissemination

The office environmant should be automatsd to allow and

facilitatez~

3 Communications betwasn computers and Word
Frocessaors at Research Cenbtras.

e Communications between Softwares (g batween
MULTIMATE & DISPLAVWRITE .

Computer Li

We need to extend and enhance training of Research
parsonnel by  encouraging compuier based training  and
conducting training workshops on a regular basis. Thic
will increase the level of statf eupertise in  these

SrrEan.,

Frofess Aalism and Frodoctivity

P AN By oA VR ey PV RN S flvoco vl oo S~ O

Thers should be more full time professional compuling
statd at the major ressarch centres (&m:d«a1ﬂ= Man iimup
g Dwellingup?. These personnsl will snsuwre a unifors
cohasive compubting approach wikthin th& Rivision. They

will didentify

research requirements,

plan, coordinate,



Jove LJ,B-; install
alsa  k
B0
£ D8
Ty AT
pimofes:

&l s

i
bt
£
&
s
it
B

1 Information

Lap Top
oattary
wiil be
fiald trlpg F i dawnl o
~ecorders, and for JHLlEEJ

reguiraments during & field Wrip.

e
3

uurzng
dlata

2. Souwnd Recognition Introduce sound  re
i ts that will b@ ettt abt wvarious sites
durations to record sounds proda
study (ag. hats or birds). :
integrated to host  computscrs and ths

information subsequently anal vssd.

R Analog computars: analog computa il
control  various paranshears &
Bumidity?) under ’Mpmrimahcal corditi

4. Digitising i T
transter odd }oto the

computar far
(eg. surfaces

T System Integration: Zlems within CALM

to allow acoes L om VAP L GUS
SO CES.
2 Qffice Automation
Integrate the office automation shviconment to allow
and Tacilitates: -
L. Document Frocessing
Frovide text g =T=Rw o T arals e input of
information  from (inoluding

already published materials).

Integration of TEZT and.
and production  of publ;
(documants, ‘rAP‘ﬁLFanx i

o Communications bhetwesen Resear;
betweaern Research Cenhtres and

z
m
ot
m
Lﬁ




Provide comnunications  both  within DALM and  fo  the
subtside via i . linms. This will 2rmabla
ataff to recsive//send indtormation fromsto VAL Ous

sourcaes destination:s

gstaftf to sal

Frovide cartographic systems which
1 -
A

paramaters regquicred {(ag.
rasulta

=

A -y e S+ i o ey
I aryy’ BNy arsa,

i z
ol maps to bigh resolabion oubpubs

Vi
soreen % plotters).  All cartographic functions (2g.
windowing & zooming? will be supported.

La

=

i

'y

b3

g
f

wp a network of microcomputers For zach WA Jor
ressarach centre  {(Woodvale Mandimuap % Dwellingup).
Thesse networks will be

Como State Operations b

the

other Government Departmenits (=g9.
should then be accessible.

Frod e~

speocific

functions do not change over tima and
of the projects listed do not

TEimed .

and are implementated in phase

sad into the computers at the
Headguarters and  from there to
proposed governmeant SN& network, Information from
Land  Administration)

wWwithin the compubting program are defined to  ocover
research  functions rather than tasks. These
for this reason, most
Fave completion dates that are

Rathar, these projsc are of an avolving nature

T
s




Description Completion GStaff
Date Released
L. Ipformatiop Handling & frocessing
F1 Field Data Recorders Acquisition of more fiesld ongoing -
units {ag. Huskey Huntars) and the development of
systems for each Research Frogram.
2. Information Hase
P2 Eztablish databases to satisfy the information ongoaing -
management requirements af each rasearch program.
Continue to develop systems in the following
areasi-
A Animal Ecclogy
b. Biolegical Survey
c. Electronic Field Data Capture
d. Fire Ecalogy
e, Fauna Conservation
f. Flara Atlas
g. Flora Conservation
he Kangaroo Returns
i. Land HManagement Model - Ferup
i Metric Rothermal System
k. Fine Modelling
1. gail Dryness Index
M. Vegetation Survey
e Waterbirds Survey
Q. Wetland Monitoring
P. Wildflower Returns.

I.  Analyses

P3 Provide facilifties and expertise to automate ongoing -
Statistical Analyses, Numerical Analyses and
Taxanomy.

4. Informstion Sharing_and Dissemination
L. Qffice Autagmation

P& a. Communicaticons betwsen computars to 13E88/87 .2

Hord Frocessors at Research Centres,

P4 b. Communications between Softwares 1987/88 . 2
{2g. betwsen MULTIMATE % L/WRITE).

-1
i
—

. Iraining angoing -



Description Friority Staff Cost Start

1. Information Management snd dnalvses

1. Introduction of Lab Top Computers *%H - Mod. 87/88
2. Use of sound recognition devices * .2 Mod. 88/8%
Z. Use of analog computers for ressarch * .3 Mod. 8%/98
4. Introduce Digitising Tableté with *¥% . Mod. 88/8%9

interface to FC % host computers.

Z. Integrate systems within CALM to allow * -5 Min. 9228/791
access of information from various sources.

2. Oftice Automation

1. Provide text readers W .1 mod . g87/88

2. Integration of TEXT and GRAPHICS *%H .2 mod. 87/88
within a document and producing
publication gquality ocutputs.

3. Communications

1. Establish communications between % .3 mod. B87/88
Research Centres/ FPublications.

1. Provide G.I1.8. systems to satisfy the *E3% 1.8 mod. B7/88
cartaographic reguirements of the Division.

=

S. Networks

1. Set up a network of microcamputers for #% i.2 mod. 8B/8%9
Woodvale, Manjimup % Dwellingup.

#2312 _EXELUTIVE oND ADRINISTRATIVE SUFPORT PROGRAM

Program Leader: Chiet of Division

This program comprises 14,43 persons (3.2 professional,
12,28 clerical and  technicall, T4 budget 1w FFAT 848

(4246 208 salariess, FB7 348 weages and F240 1208 other:.

By
~



e b e TV 4 s e e g 105 ey e orn e oo gt oo
- othe Divisdion of Ressarob.

e
BE

o, P T ] RPN
o direct, lead and adminisi

Frimeary Obhisctives

ERECUTIVE

Division’ s Folicy and Science corporate team Lo

lead the Dlvzslmi. T coorFdinate mul i~

and 0203 CH 6 2=] 5 Ay o with
orFganizations. Too alloco oo es peovided
Division according tﬁ) The P]:w; and  Dap

i
chargaes n priorlt

ivtific publishi

To develo in  association with Lthe Depertment’ s
4

Jirectorate and othser senior stafd, prioritises for

To snswra that resesrch is carried out according o

plans.

ADMINISTRATION

and  Firnance
o f tie

Through the Division’'s &dninist
team, Lo administer e day
Divisgich.

COMMUNICAT ION

To ensuwrs that T

LSET s .

ofb dis applisd and  communicated to

Srisntific Fublishiog
e publication and  disssmination of sclentific and
technical papers  and reports s a major function of the
Division. Fublication ocan *E in axternal Jowrnals o In
Dﬂpqrmeﬂ al UHL ications.  Suaft groauraged ta publish
in external o

t-q

Alm3

4odourn dl wharavar possible. Howaver,
ial that will noh e &ccepted By such Jowrnals, but is
of sufficient standard to be published, will continue to ba
produced by the Departmant.

cientific publisning iﬁ DVP‘QEWH by the SBrientific

Fublishing Editorial Conmittes SFECY . Cwreant membership
i

Or &.D. Hopper (Chairpﬁraum)

Me M. Lewis (Sclentific Editor? (Secratary)

D T.J. &bbott
Uy A.8. Burbidgs

O FLBE. Christensen

13
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Fu -DEPARTMENTGL BRIGRITIES EOR RESEARCH

.y
.

i

2
8

!

=7
s a

el Wooan

o aifrv el
1y wWitioh

dacisive
; Lheme, o]

Criteria ars
zatagory.

wesearch  must  be relevant  to CHlLM's goals and

Spiread of ressarch activity.

It is desirable that some ressarch presance 15 achi
in all major CALM lands, programs, goals

as  to  develop expertise, provide %LPVPI lance and
respond rapidly  in the svent of any

EMErgLing.

. ) L .
Linking funding to performance.

Worl proposed by individuals or prog
of outstanding achievement will bs

with a record
e .

Innovation potential.

Some \i‘h rigk or speoulative research will be approved
}J
witere there is sufficient promise of radical advancs

Efficient use of staff edpertizas,.

fMew research to  be undertaken will be constrained by
the exwpertise of the individual available to lead that
rasearch. Likewise, soms lowsr priority projescts  may
be wundertaken to utilize fully the skills available.

Matters of high public concsern.

A capacity to respond to soundly based public concern
must be maintained.

arcoh outside TALM.

Integration with ras

Research within CALM will b co-ordinated and
integrated with related work being conducted by other
Agwnﬁxeﬂ, Higher priority will fugcz] given T

pngu&mﬁ;pr jemcts which augmesnt ofr stimdlate rels rt
axternal rassarch.

Outside funding

[y
&)
b



- o od 5 gy o e e e e e e b g Fo T o
+ i g MEsy  BHL @YW & =] b

MY Mowesvair, high

should nob be ul&Pl&Q&d 3y
ﬁnppmr fundsd  low
Gaining 7 must  nolt bDe
withdrawing intsrnal funds  from  any
PTG A
T
1. Thaemse must be relavant.
e relevant  and  pertinent to the
=X arid P CillM s maragamnant
P —_ o ‘ .
Za Dost etrectivenass. '
FResearch should lead to substantial improvement in the
zoonomics of management on CALM lands.
. The socale of the problem
Tha theme - should relate to & problem f{or problaems?
fFlicting exitensive aress or ioportant lndustries,  or
LnfOernt species, oF many @soosystems, &and b of long
S H t 7 ¥
o duration or dntensive in lnpact

4, Danand for resullts.

The information  is, o wWill be, sought | wwgsntly
MANAGRIT S .

U
~

o,
X A

1. Cost effectivenass,

The expeched benefit should greatly enceed the cost

i

»

2, Iz the project sdperimental?

imental so as to

be documsntary o

i
de ?1p“»va,

-

. Froject design.

Extremnss of experimsntal trsatments shouwld be examined.

s bermis

. The projaecht is complete and fthe conclusions have  baan
implemented by Oparations.

s

2 Mo effort  has bsen made o pub  bthe research  on an
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5. THE MNEED FOR NEW PROBEAMS

v BT

i . PrOgrAams. 4E ;
MaJorm arsa ﬁ% proposed rassarch, Marineg Conser
urgently mesds & program of iEs own.

Guesstions that ars being asked include
3 Which areas should become marine parks?

o What sffact doss racoreational fishing have on an arsa
of marins park?

o What areas within isting or proposed maring parks ars
most sensitive to disturbance? What arsas can be soned
for public recreation?

113

In order to answer these and other abad guestions  the
is & need for both  long-term oonitoring of selected marins
&cafyv‘mms and an understanding of ths population biology of.

glectad nmaring  organilsms. At present ths Deparbtment is
E@Eﬂlﬁg to get data relavant to some of the above by letting
contyracts to  exhtaernal organizations. This showld be

cnsiderad only a stop gap measure partly because it will
gvantually beacome cost inefficient withoot coordination by
internal experts and partly because internal sxperts will be
more afficient at  answering relevant  guestions anii
advice-giving.

A commitment to maring research will reguire the employs Ent
of spscialist shaff, since this is nolk  avallabls
within the Research Division atb

Thers are two ways of tackling a move into marine rasearch.
The first is to commence work within an existing program and
the second is to start & new program immediately. I+ 1t is
unlikely that sufficient resowces will be allocated o
Justif y a naw program  at  khhis time 1L is  proposed. thal
marine research work commence  in the Bimg&mqraphy Frogeam.

z Tfubtuwrs

If algnzFlcant resourcas can be allocated in the nsar
it would be preferable to amploy an sxperisnced
capable of beilng a programn lesder  and selh wp a2 new
oW
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13, Buccanesr Archipelago - M. Mekenzie, A, Hophkins A
Burbidge, J. Lane RS 123,

4. SBtirling Ranges and Environs Flora — G, Heighsry (RS
257 .

13 Dorre Island and Associated Shark Bas I=lands -
Y
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Hopkins (RE S9).

hOn BUFVEY WO at Two Peoples Bay - 4
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Fitfall trapping methodology.
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144145,
nl Filbara. oD Morris, RE
oy Long term, ongoing

aricl ztatus

o

B b Halse.

Burbidge,



ne KN . J o
5y LA ImY G & 0

ST SR .

Short-tasrm and/or conoluding.

Filbara Rook-wallabies. JuE. Finnear, i
Fopulation Trﬂltaniﬁc. Crovodilas. Me i
(]
Burbidgs, REB - 175
Mediwm taerm
T 2 L : ' & el "'1 H e j A by e e Pt f PR e R R P VR
AN HBLOCARTL O anag &e stablishmnent o Fralm i sel ] s

]
—

Mumbat. J.A. Friend, RS 4E2-73.

I3 Rock-wallabie
mimmeary, RS OTEASE.

T

[ Banded Hare-wallaby., R.IL.T. Prince, RE 141,
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) Moisy Horub-bird. Operations stafd in association
with  #A.h. Burinidge, RS 1@-11, and Wildlite

-

Management Frogram No. 2.

Ground Farrot Consssvation. .M. Burbidoge,
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