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legislation are the best possible for both wildlife
conservation and existing wildlife staff.

Several other Inquiries have had an impact on the Branch
during the past year. The two major ones are:

Aboriginal Land Inquiry

The terms of reference of this Inquiry ensure that the
question of the future ownership and control of nature
reserves, particularly those in the more remote parts of

the State, be considered by the Commissioner. I coordinated
the preparation of a submission by the Department and took
part in discussions with other conservation agencies and

the conservation movement. On 27 February I appeared

before the Inquiry to support the written submission and
comment on the Discussion Paper prepared by the Commissioner.
It is clear that the Commissioner agrees with the basic
proposition that we have put forward - that the National
Park and Nature Reserve system remain and that procedures
for joint ownership and management with the traditional
users of these lands be worked out.

Agricultural Land Release Review

The Cabinet Committee appointed to carry out this Review
set up a Working Party to conduct investigations and advise
it on new procedures. I was appointed to the Working Party
and have helped write a draft report for the Committee. I
also prepared the Department's submission to the Review
Committee. This work has taken up a considerable portion
of my time.

Some notable highlights of the past year include:

Extensions to the Wildlife Research Centre

It is a pleasure to record that funds were provided during
the 1983/84 financial year to construct the extensions
which had been planned for some time. The Hon. Minister
for Works, Mr. K. Mcliver, M.L.A. visited the Wildlife
Research Centre during August 1983 and was able to see for
himself the crowded conditions under which staff have been
working. I would like to extend my thanks to Mr McIver and
officers of his Department for their consideration and
every assistance. The extensions should be ready for
occupation by Christmas 1984.

Grant Monies

The Wildlife Research Centre has continued to attract
grants for special projects and these grants have had a
major impact on our activities. Current grants include:

i) Australian Biological Resources Study

Flora survey of the mallee belt on the inland margins
of farms between Ravensthorpe and Cape Arid National
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Director Wildlife. Since he joined the Branch as our first
Reserve Management Officer Planning, and more recently in
the position of Chief Reserve Management Officer, Ian has
made major contributions to our work. He will probably be
remembered most for the development of our management
planning process - a process which will now be adopted for
all land controlled by the new Department, but he has made
many other, often innovative, contributions. I wish him
well in the future.

The position of Chief Reserve Management Officer has been
filled by Jim Lane and the decision was taken to change the
duties of his previous position to a Botanist to support
the Biological Survey Programme. We were fortunate to be
able to appoint a very experienced botanist, Greg Keighery,
to this position and I welcome him to the Wildlife Research
Centre. The recent resignation of Ken Cashin from the
Survey Unit will enable us to provide Greg with technical
assistance in the future.

The Future

Few, if any, of us were in favour of the splitting of our
current Department and amalgamation of wildlife with other
agencies to form a new Department. However, now that the
decision has been taken by Government I'm sure that I speak
for all of us when I say that we will endeavour to make the
new Department, the best nature conservation agency in
Bustralia. We should look to the amalgamation as an
opportunity to improve flora and fauna research and
management throughout the State. Doubtless there will be
some difficult decisions which will have to be made and it
seems likely that some of the staff who currently work in
the Wildlife Research Branch will become associated with
other sections of the new Department. Our loss will be the
other Sections' gain, but we will all still be in the same,
if larger, organisation.
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Perth).

2. DESERT WILDLIFE

2.1 Objectives

To document the status of rare mammals in the deserts. To
document the flora and fauna of existing and proposed
nature reserves in Western Australian deserts.

2.2 Procedures

A field trip during 1983 enabled further data to be
collected on the distribution of Sminthopsis longicaudata
in the Gibson Desert. Visits were also made to Aboriginal
Communities in Western Australia, the Northern Territory
and South Australia, and to the Conservation Commission of
the Northern Territory headguarters at Alice Springs to
plan work under the World Wildiife Fund Australia grant to
study the conservation status of the Dalgyte or Bilby,
Macrotis lagotis. Later Technical Officer Phil Fuller
accompanied Richard Southgate, CCHT bioleogist employed
under the WWFA grant, on a trip through central Australia
seeking information on the whereabouts of Balgyte colonies,
and on other desert mammals. Richard Southgate visited the
WAWRC in February 1984 to collate Western Australian
information on Dalgyte distribution.

2.3 Results

A colony of Sminthopsis longicaudata was located in the

Clutterbuck Hills (Patar). Much information on past and
present distributions and biology of desert mammals has

been acquired from Aboriginal people.

2.4 Proposals for 1984/85

Further field work is proposed with Richard Southgate in
the Kimberley and Pilbara. An expedition is proposed to
examine the conservation status of the declared rare animal
Ctenopharus yinnietharra.

2.5 Publications 1983/84

Burbidge, A.A. 1983. Amphibians and Reptiles. In Burbidge
A.A. and McKenzie N.L. (Eds). The wildlife of the
Great Sandy Desert, Western Australia. Wildl. Res.
Bull. West. Aust. No. 12.

Burbidge, A.A., McKenzie, N.L. and Start, A.N. 1983.
Conclusions and Recommendations. In Burbidge A.A. and
McKenzie N.L. (Eds). The wildlife of the Great Sandy
Desert, Western Australia. Wildl. Res. Bull. West.
Aust. No. 12.

McKenzie, N.L., Burbidge, A.A., George, A.S. and Mitchell,

A.S. Environment. 1In Burbidge A.A. and McKenzie N.L.
(Eds). The Wildlife of the Great Sandy Desert,
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Western Australia. Wildl. Res. Bull. West. Aust. No.
12. '

2.6 Publications 1984/85

Burbidge, A.A. and Fuller, P.J. Finding out about desert
mammals. SWANS.

3. BIOLOGICAL SURVEY OF THE EASTERN GOLDFIELDS
See Mr McKenzie's paper for details of project.

3.1 Publications 1984/85

Biological Surveys Committee, Western Australia (in press).
The Biological survey #f the Eastern Goldfields of
Western Australia. Part I. Introduction and Methods.
Rec. West. Aust. Mus. Suppl.

4, OTHER BIOLOGICAL SURVEYS

I am involved in field work during the Biological Survey of
the Nullarbor Plain (see Mr McKenzie's paper). Data from
the work in the Buccaneer Archipelago in 1982 are still to
be written up. Data from surveys of Cooloomia Nature
Reserve and a proposed reserve near Jibberding are also
still to be written up. A report on Salisbury Island is
complete and awaiting funds for publication.

5. EGGSHELL THINNING
No further progress to report.
6. REVISION OF BEAUFORTIA R.BR.

Field work during Spring and Summer 1983 was concentrated
in the wheatbelt and the Darling Range. During this time
special searches were made for two rare species - B.
purpurea which is found on and just above the Darling Scarp
near Perth, and an undescribed species which occurs on
laterite hill tops in the Beverley and Corrigin areas.
Field work during 1984 will be mainly in the northern
sandplains. This project is programmed for completion in
1989.

7. RAT ERADICATION ON ISLAND NATURE RESERVES
Responsibility for these programmes has been passed to
Keith Morris, but my Technical Officer, Phil Fuller, will
continue to be involved in the work.

8. MANAGEMENT PLANS

8.1 Objectives

When possible, to provide assistance in the preparation of
Draft Management Plans for Nature Reserves, especially
where I have been heavily involved in management in the
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past.

8.2 Publications 1984/85

Burbidge, A.A. and Folley, G.L. Past management of Two
Peoples Bay Nature Reserve. In : Two Peoples Bay
Natgre Reserve. West. Aust, Nat. Reserve Manage. Plan
Series.

COMMITTEES

I am a member of the following committees:

1 Bush Fires Board.

2 W.A.W.A. Reserves Committee,

3 W.A.W.A. Rare and Endangered Fauna Committee.
4 CONCOM Working Group on Endangered Fauna.

5 CONCOM Working Group on Crocodiles.

6 Biological Surveys Committee (Chairman).

7 Working Group on Land Releases (EPA).

8 Agricultural Land Release Review Working Party.

9 Editorial Advisory Committee, Australian Wildlife
Research.

10 National Conservation Strategy for Australia, DCE
Working Group.

11 Policy Advisory Committee, Master of Natural Resources
Management, University of Western Australia.

12 Wildlife Publications Committee.

ADMINISTRATION

Administration of the Wildlife Research Centre, the
provision of advice to Head Office, other Government
Departments and the public, and Committee work, accounted
for about 90% of my time last year. This is far too high a
proportion and I look forward to more time being available
for research and writing once the new Department is
operative and the various Inquiries are complete.

GENERAL

"The Complete Book of Australian Mammals", edited by Ron
Strahan, was published during 1983. I wrote the accounts

of the following species: Onycholgalea lunata, Lagorchestes
hirsutus, L. conspicillatus, Bettongia lesueur, Wyulda
squamicaudata, Perameles bougainville and Sminthopsis
longicaudata.
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a very fine scale so it is anticipated that quadrats
of the above size will often encompass a mozaic of
several patch-types. The survey strategy demands that
vertebrates and vegetation sampling within the quadrat
recognises their patchiness and that all observations
are related to a particular patch-type thereby
providing assemblage data.

Data derived from the above strategy of sampling is
amenable to the following forms of presentation,
comparisons, and analyses.

Plant, mammal, bird, reptile and amphibian species
lists for the Nullarbor district based on

1) the result of this study

2) previous museum and herbarium records including
the RAOU Bird Atlas

3) literature records.

A statement of the biological resources of the
Nullarbor in relation to the biotic components of
adjacent natural districts.

Patterns of species distribution within the Nullarbor
will be examined in relation to influence of
surface~type, climatic gradients and proximity of
adjacent districts.

The influence of surface type, climatic gradients and
geographical proximity on assemblage composition will
be examined using similarity coefficients. Dendograms
will be used to illustrate these relationships and
relate assemblages to a lesser number of community
types.

Principal Component analyses will be undertaken on the
assemblage data looking for predictions of community
and assemblage richness, presence of individual
species of interest and related matters in terms of
biophysical environmental descriptors.

Species accumulation curves will be plotted to give
some indication of the completeness of the assemblage
inventories made during the autumn field programme.

Reserve design/strategy considerations were completed
in January 1984 and the co-ordinating botanist
appointed, somewhat belatedly, at the beginning of
February. Eighty-five gquadrats were selected and
established (a total of 1 200 pit traps) to represent
the variety of Nullarbor surfaces and provide
geographical coverage of the Plain. Fieldwork
associated with this phase of the study lasted from 5
February to 30 March 1984. However, most of the
Western Australian personnel were withdrawn from the
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whole particularly in relation to researching species and
areas of special conservation significance.

At the same time the sites on existing and proposed
reserves will be permanently marked, standard photo points
established, and the pit traps permanently capped so that
there is provision for future monitoring.

As time permits, the survey data from Mandora will be
compiled as a Departmental report and reserve acquisition
recommendations made covering the mouth of the Mandora
Palaeoriver and representing the western edge of the Great
Sandy Desert. A further visit may be required to sample
uplands of the western Ankatell Ridge and near Radi Hills.
As for the Mandora survey reported herein, this will be
fitted in during multi-purpose trips made to tropical areas
of W.A. from time to time.

1.5 PpPublications 1983/84

McKenzie, N.L., Burbidge, A.A., George, A.S. and Mitchell,
A.S. "Environment”. and

McKenzie, N.L. and Youngson, W.K. "Mammals". and

Burbidge, A.A., McKenzie, N.L. and Start, A.N. "Conclusions
and Recommendations"

IN
Burbidge, A.A. and McKenzie, N.L. (Eds.) (1983).
"wildlife of the Great Sandy Desert". Wildl. Res.
Bull. West. Aust. No. 12.

1.6 ©Publications 1984/85

Report to ANPWS on Biological Survey of the Nullarbor
Plain.

Wyrwoll, K.H., McKenzie, N.L. and Petersen, B. (in prep).
"aA Holocene date for the end of the last arid phase in
north-western Australia®.

2. BIOLOGICAL SURVEY - EASTERN GOLDFIELDS

2.1 Objectives

In conjunction with the organizations represented on the
Biological Survey Committee to design, organize and
undertake a biological survey of C.T.R.C. System 11
(Eastern Goldfields, W.A.) with emphasis on the more
southern portions. The main objectives are:

1. Conduct a quantitative survey of the vegetation at
selected sites to document structure and species
composition. This information will be used to provide
habitat data for fauna collections and observations
and to re-define existing vegetation maps.
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Conservation, Adelaide, 1983.

McKenzie, N.L. and Milewski (in prep). "The biological
survey of the Eastern Goldfields". VI. - The
Kalgoorlie-~Kurnalpie Cell.

3. BIOLOGICAL SURVEY - KIMBERLEY

3.1 Objectives

Improve knowledge of the habitats, distributions and
conservation status of Kimberley wildlife to provide a
basis for reserve acquisition recommendations and to
identify areas of particular conservation concern.

3.2 Procedures

i) Organise and undertake biological surveys in the
Kimberley.

ii) Encourage, edit contributions to, and write survey
publications on Kimberley wildlife, thereby promoting
study of plant and animal groups in the Kimberley by
government organizations.

iii) Undertake survey work and write papers relevant to
Kimberley mammals, especially their biogeography and
taxonomy, where these are relevant to conservation
needs.

3.3 Results and Conclusions

The results of the Buccaneer Archipelago survey remain to
be compiled. A poster on results of the survey was
presented in Darwin during May 1983 at the Ecological
Society of Australia symposium on the "Ecology of the
Wet-Dry Tropics" (see 8.1).

3.4 Recommendations and Proposals

No Kimberley field survey work is proposed during 1984/85.
However, a broad-scale inspection of Kimberley communities
is proposed in late 1984 with the following objectives:

1. To familiarize staff from the reserve management
section with problems confronting conservation
measures (especially our reserves) in the region.

2. To investigate the feasibility of low-key management
strategies in the Kimberley. Personal contact with
people managing pastoral leases adjacent to our
reserves informing them about the reserves is one
example. Another is the use of aerial survey
techniques to assess and monitor damage to reserves
caused by frequent burning and grazing by cattle. An
immediate need is to document cattle damage along the
eastern side of the Prince Regent Nature Reserve.

28






of its wings (aspect ratio calculations based on wing bone
measurements), to document species structure of bat
communities in mangroves. In effect, I am trying to
separate the species within each such fauna in terms of
ecological niche parameters related to differences in the
functional requirements of their food hunting.

5.3. Results and Conclusions

The first paper, reporting the results of work in the three
Kimberley mangrove sub-districts, has been submitted for
publication; results were presented at the E.S.A. Symposium
on the "Ecology of the Wet-Dry Tropics" held in Darwin
during May 1983 (see 8.2).

5.4 Recommendations and Proposals

Further fieldwork is required before the data from the
Pilbara and Carnarvon Districts can be analysed. This will
be carried out as opportunity presents during other work.

5.5 ©Publications 1984/85

McKenzie, N.L. and Rolfe, J.K. (in prep). "Guild structure
of mangrove bats in the Kimberley, Western Australia®.

6. CHIROPTERAN STUDIES - MORMOPTERUS TAXONOMY

6.1. Objective

To review the taxonomy and distribution of Tadarida
(Mormopterus) in Western Australia.

6.2 Procedure

Morphometric and anatomical examination of available
specimens; comparison with material from elsewhere in
Australia. Use of enzyme electrophoresis to cross-check
morphometric and anatomical conclusions. A hobby project
involving about two weeks work per year.

6.3. Results and Conclusions

Morphometric analysis yielded four main groups within
Australian Mormopterus. An appraisal of Glans Penis

anatomy of 80 male specimens resulted in further sub-division
- eight species groups can now be distinguished within
Australian Mormopterus. These correspond to eight species
groups distinguished independently by Peter Baverstock

using electrophoretic material.

Four of the species occur in Western Australia.

6.4 Recommendations and Proposals

A classification is being undertaken of the remaining 200

specimens (o and 0) measured to determine the cranial and
external measures that best distinguish the eight species

30






Using flight morphology as an index of potential
foraging niche, the species composition of each
mangrove district was compared with the pool of
potential colonizers (the array of additional bat
species known from the adjacent terrestrial district).
The flight morphologies of co-existing species were
dissimilar. In both districts, the flight morphologies
of nearly all potential colonizers overlapped with at
least one mangrove bat species.

Four flight zones (foraging microhabitats) were
arbitrarily distinguished within the mangal in terms
of their relative obstruction to direct flight: high
over stand, close over canopy, beside stand and under
canopy. All zones were occupied by at least one bat
species; each species was found to favour one zone.
Field observations indicated that two of these zones
should have been further sub-divided.

Patterns of vertebrate decline in Western Australia
ANZAAS talk June 1983 by A.A. Burbidge and N.L.
McKenzie. See A.A. Burbidge Review.

Biological surveys for nature conservation by the
Western Australian Department of Fisheries and
Wildlife - a current view. Workshop on Survey Methods
for Nature Conservation talk, Adelaide, by N.L.
McKenzie.

The biological survey activities of the Western
Australian Department of Fisheries and Wildlife
include a program to assess and improve the coverage
of the State's nature reserve system. This programme
is based on a district by district biological survey
of plants and vertebrates.

Two main strategies have been adopted. 1In one,
species are documented in terms of land units
distinguished using generalized descriptions of
vegetation, geomorphology and surface-type; internal
heterogeneity is not quantified. 1In the other
strategy, sampling is confined to particular sites,
each of which is carefully described using an array of
environmental descriptors. The merits of the two are
discussed.

An approach combining both strategies has been adopted
in the recent Great Sandy Desert and Eastern
Goldfields surveys. These surveys are described.

Some preliminary analyses of the Goldfields data are
included.

A talk on the reserve system and mammal conservation
problems was given to Muresk Agricultural College
students in March 1984.

Other Publications
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departmental publications. Place research data on the
system for rare plants and for eucalypts. Seek funds from
A.B.R.S. for the second year of the Banksia Atlas.

1.6 Publications 1983/84

Hopper, S.D. (1983). (Ed.) Orchids. 1Interim Map Series 2.
Atlas of the Western Australian Flora. Pilot Project.
Mimeographed Report. (Dept. Fish. Wildl. : Perth.)

Hopper, S.D. (1984), (Ed.) Orchids. 1Interim Map Series 3.
Atlas of the Western Australian Flora. Pilot Project.
Mimeographed Report. (Dept. Fish. Wildl. : Perth.)

1.7 Proposed Publications 1984/85

Brown, A.P. and Hopper, S.D. Orchids of Perth.

Gioia, P. Floraplot - A computer-based data management and
graphic display system.

Hopper, S.D., Gioia, P. and Hall, N. A computer graphics
study of the distribution and conservation status of
kangaroo paws and related plants.

2. LICENSING AND MANAGEMENT OF THE WILDFLOWER INDUSTRY

2.1 Objectives

To advise on the effective management of the wildflower
industry. To undertake research on aspects of the industry
that effect the conservation status of wildflowers.

2.2 Procedures

Incoming pickers' returns were sorted chronologically and
stored. Recommended changes to the Wildlife Conservation
Act were discussed with senior staff but have yet to be
implemented. An application was made to the Australian
National Parks and Wildlife Service for funds to employ a
Temporary Research Officer to document the reservation
status of and harvesting techniques used on W.A. species
listed on Appendix II of CITES. Advice on W.A. flora was
given through the CONCOM Working Group on Endangered Flora
to the Australian delegation to the 1983 meeting of CITES
at Botswana.

2.3 Results

The Botswana CITES meeting rejected half the commercially-used
W.A. taxa recommended for deletion from Appendix II.
A.N.P.W.S. granted $15 000 for the first six months'
appointment of the Temporary Research Officer. Ms Julie
Mutter was appointed to this position in February 1984. To
date she has collated available information in the

literature and on departmental files regarding the

occurrence of Appendix II species on some 500 national

parks and nature reserves.
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revisions of Drakaea, Conostylis, Blancoa and Anigozanthos,
papers describing new rare taxa among eucalypts of the Mt
Lesueur and Stirling Range regions, and in Caladenia
species in the Perth Flora region.

Progeny trials and electrophoretic analyses suggest that
five of the six Stirling Range eucalypts previously
regarded as new species are hybrid in origin. The genetics
of this remarkable group of mallees is the subject of
current investigation.

Highlights in 1983 field work included the discovery of a
number of new eucalypt taxa in collaboration with M.I.H.
Brooker, and several new taxa of spider orchids in
collaboration with A.P. Brown.

(b) Survey

Largely through the labours of consultants and wildlife
officers, survey information on rare plants was obtained
from herbarium records and through field work. The
projects undertaken varied from general collations of
existing data on rare and geographically restricted plants
through to detailed searches for individual species.

S. van Leeuwen, as part of a W.A.I.T. Biology Work

Experience Project, collated published literature,

photographs, herbarium records and drew maps for geographically
restricted plants of the Pilbara region. He presented the
following summary:

"From this study 64 plant species have been identified
as being rare or restricted to the Pilbara, Fortescue
Botanical District. Of these 64, nine can be
classified as being rare, 20 as having a very
restricted geographical range, 22 as having a
restricted geographical range and 28 as occurring in a
conservation reserve. The inclusion of other species,
both described and undescribed, to this list could be
made possible through future taxonomic work on species
of the area such as the Euphorbias, Goodenias and the
Acacias as well as more intensive field surveys and
studies related to the flora."

M.A. Burgman completed the first year of a two year study
of virgin mallee vegetation between Ravensthorpe and Cape
Arid. His comprehensive interim report was summarised as
follows:

"The Australian Biological Resources Study provided
funds in 1983 for a botanical survey of potential
agricultural land in the Roe Botanical District, to be
administered by the Western Australian Wildlife
Research Centre.

A total of 2 250 km of roads, survey lines and tracks

were surveyed to ensure adequate sampling of all soil
and vegetation types. Some 1 915 plant specimens were
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collected and 820 different vascular plant taxa were
identified. Voucher specimens for all taxa were
prepared for incorporation into the Western Australian
Herbarium (PERTH). Dwarf shrub species comprised 45%
of the species list. A total of 154 taxa (18.8% of
the total) were undescribed or of uncertain taxonomic
status. The major families collected were Myrtaceae,
Leguminosae and Proteaceae and the major genera were
Acacia, Eucalyptus, Melaleuca and Grevillea. The
distribution of species of the genera Eucalyptus and
Banksia, two dominant structural groups, were mapped.
It was estimated tentatively that 70-80% of the flora
of the area was collected. The level of invasion of
exotic plants is low (2.6% of total taxa). The
district has a strong biogeographic relationship with
southern South Australia (26% of total identified taxa
also occur in South Australia).

There were 95 taxa collected in 1983 that are rare,
geographically restricted or poorly known. Of these,
21 require immediate survey to determine their
conservation status. Rare or restricted plants make
up 11% of the flora list. This necessarily excludes
all undetermined collections and the proportion that
rare plants make of the complete flora will be higher
than 11%.

Indices of rarity, threat and disturbance were
proposed to assist in the survey of rare plants. The
indices provide a method of determining the relative
degree of rarity of different species. Values of the
indices for different taxa, when considered together,
will facilitate the objective estimation of conservation
priorities and aid the administration of limited
resources by establishing priorities for effort based
on the different threat faced by different species.

An example of the use of the indices using variants of
Eucalyptus diptera Andrews complex shows that there is
no severe threat to this species from current proposed
agricultural development.

Two trial nested plots were surveyed. The resulting
species-area curves suggest that an optimal sanling
area for ecological studies may be about 200 m™.

The biogeography of the Roe District was briefly
reviewed. A study of one taxon, Boronia inornata
Turcz., reflects the relationship of the district with
southern south Australia and provides an example of
speciation events in the study area.

It is recommended that in 1984, current reserves be
surveyed, rare flora be surveyed in detail, the flora
inventory be expanded with special attention paid to
the ephemerals and to non-flowering taxa, and that an
ecological survey be undertaken to identify areas of
species richness and endemism."
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Mrs S.J. Patrick, now on staff as a Temporary Research
Officer on funds provided by the Australian Heritage
Commission, completed a survey during October-November 1983
for six rare species in the York area. Her report is in
preparation.

Mrs Patrick worked primarily in 1983 on preparing a report
on presumed extinct and very rare plants of the wheatbelt.
After conducting a literature search and consulting with
field botanists and taxonomists, 43 plants are now known to
be possibly extinct, 42 are very rare, 6 are known from
only one large population, and 14 are known to be
widespread but in very small local populations.

Wildlife officers in the Department have responded
positively to an increased number of request for inspection
and further survey of rare or geographically restricted
plants. Many significant discoveries were made, including
the rediscovery of the presumed extinct plants Hemigenia
viscida and Acacia vassalil by Wongan Hills D.W.0. P.
Roberts.

<) Reserve acquisition and management

Reserve proposals were prepared for several areas of land
to conserve rare plants. Liaison with Reserve Management
Officers was maintained, particularly in relation to
threats to rare plants posed by firebreak construction.

A proposed realignment to Formby South Road through
Stirliing Range National Park was inspected with the
engineer in charge and the realignment was moved to avoid
destruction of some rare eucalypt hybrids.

d) Administration and legiglation

Advice was given on a number of applications to take
gazetted rare plants., Administrative arrangements to
notify landowners of the presence of gazetted rare plants
on their properties were initiated for numerous species,

Research on additions and deletions to the gazetted rare
flora was undertaken and recommendations will be made.

Liaison occurred with several other departments with an
interest in land on which rare species occur., The Mines
Department, Main Roads Department, Forests Department and
National Parks Authority have all made internal administrative
arrangements to better handle notification about rare flora
sites.

As mentioned previously, the involvement of wildlife
officers in the administration of rare flora matters has
increased considerably this past year. This system works
well, giving farmers and government agencies a local
contact person to deal with in relation to rare flora in
country districts,
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A meeting of the CONCOM Working Group on Endangered Flora
was attended in Hobart in March 1984. The resources needed
to adequately conserve Australia's endangered flora were
estimated at this meeting. The W.A. Wheatbelt was regarded
by all delegates as a region of national importance that
deserves urgent attention to conserve its rare flora.

e) Extension and publicity

Assistance was provided in the preparation of a colour
poster on rare flora. Articles on flora conservation were
prepared for SWANS. A number of talks were given to
amateur and scientific bodies interested in rare plants.

3.4 Conclusions
None.
3.5 Proposals for 1983/84

The above programs will continue as discussed below.

However, I see a need to initiate a fresh study like that
recently completed on Eucalyptus caesia so that the
administration and management of a few of the gazetted rare
species can occur from an informed biological viewpoint.

It is therefore proposed that new programs commence aimed at:

(i) developing laboratory facilities and expertise in
electrophoretic analyses of allozyme variation;

(ii) investigating the reproductive biology of selected
rare plants in considerable detail.

Surveys of rare and poorly known species will continue,
primarily by consultants, with an emphasis on land under
consideration for release for agriculture.

The Australian Heritage Commission has awarded a further
grant of $11 000 for a survey of rare wheatbelt plants. A
major thrust will be made on this project, and on the
A.B.R.S. funded survey of the mallee region.

Consultant S. van Leeuwen will complete a report on
available information on rare and restricted plants of the
Kimberley. Librarian E. Laczo will complete a similar
report for the W.A. Deserts as part of a project for a
W.A.I.T. postgraduate course.

Information on locations of rare plants will be accessed
onto computer files developed for the Flora Atlas Pilot
Project.

The survey of rare eucalypts, banksias and other plants on
existing nature reserves will be continued.

Wildlife Officers interested in surveys of rare plants will
be given every assistance possible.
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Taxonomic work on rare Conostylis, Anigozanthos, Caladenia
and Drakaea will continue.

A taxonomic study of rare acacias related to Acacia
myrtifolia will be continued in collaboration with B.R.
Maslin.

Taxonomic studies of rare eucalypts will be continued in
collaboration with M.I.H. Brooker.

Work on the proposed book on rare W.A. flora will commence.

3.6 Publications 1983/84

Hopper, S.D. (1983). Applied plant systematics : case
studies in the conservation of rare Western Australian
flora. Australian Systematic Botany Society
Newsletter 35, 1-6.

Hopper, S.D. (1983). New wildflowers from the Wongan Hills
Wildlife District. SWANS 13(1), 10-14.

Hopper, S.D. (1983). Grants aid flora surveys in the
wheatbelt and its margins. SWANS 13(1), 20-25.

Hopper, S.D. (1983). Rare flora of the Mount Lesueur area.
SWANS 13(3), l4-16.

Hopper, S.D., Campbell, N.A. and Caputi, N. (1984).
Geographical variation in fruits, leaves and buds of
Eucalyptus caesia. Nuytsia (in press).

Hopper, S.D. and Muir, B.G. (1984). Conservation of the
kwongan. In J.S. Pate and J.S. Beard (eds). Kwongan
- Plant Life of the sandplain. (Univ. W.A. Press,
Nedlands) pp. 253-266. (In press).

3.7 Publications proposed 1984/85

Bird pollination of Eucalyptus caesia.

Geographical variation and conservation status of Mottlecah
Eucalyptus macrocarpa and E. macrocarpa X pyriformis

hybrids -~ coauthored with T. Fetherstonhaugh and N.
Caputi.

Eucalyptus carnabyi - rare hybrid or relict species?

Conservation status of the Kalbarri catspaw Anigozanthos
kalbarriensis.

New eucalypts from the Mt Lesueur region and the Stirling
Range - coauthored with M.I.H. Brooker.

Revisions of Drakaea, Conostylis, Blancoa and Anigozanthos.

Some new and reinstated taxa in Caladenia (Orchidaceae).
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To collate and prepare for publication studies conducted on
the kangaroo paws and Conostylis. To continue observations
on pollination on an ad hoc basis. To undertake a detailed
study of the systematics of Conostylis

5.2 Procedures

Standard data analysis, literature research, herbarium
studies and writing manuscripts. Limited field surveys
were also conducted. Preparation of the Flora of Australia
treatment of Anigozanthos, Conostylis, Blancoa and

Macropidia commenced.
5.3 Results

None.

5.4 Conclusions

Nil,

5.5 Proposals for 1984/85

Write papers and continue field observations as time,
inclination and opportunity allow. Complete descriptions
of all Conostylis, Anigozanthos, Blancoa and Macropidia
species for the Flora of Australia treatment.

Commence work on a field guide to the kangaroo paws and
related plants.

5.6 Publications 1983/84

Nil.

5.7 Publications proposed 1984/85

Flora of Australia treatments of Anigozanthos, Conostylis,
Blancoa and Macropidia.

6. POLLINATION ECOLOGY OF THE AUSTRALIAN FLORA

6.1 Objectives

To develop an understanding of Australian plant-pollinator
relationships, particularly those involving birds and small
mammals. To explore the significance of pollination
studies in conserving rare plants.

6.2 Procedures

Pollination observations were made on an ad hoc basis in
conjunction with field work. Methods were mainly
observational, but also may have included capturing
pollinators and checking for pollen loads, measuring nectar
volume and nectar concentration, and examining related
features of the reproductive biology of plants under study.
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None.

7.4 Conclusions

None.

7.5 Proposals for 1984/85

‘Continue work on the phytogeography of Australian acacias
and eucalypts.

7.6. Publications 1983/84

Nil.

7.7 Proposed Publications 1984/85

None.

COMMITTEES

1. W.A.W.A. Flora Committee.

2. Technical Advisory Committee to the Road Verges

Conservation Committee.

3. Convening Committee, Perth Chapter, Australian
Systematic Botany Society.

4, CONCOM Working Group on endangered flora.

5. Advisory Committee for the Bachelor of Applied Science
(Biology) course, W.A.I.T.

6. Supervisory committees for M.A. Burgman's Ph.D. thesis
project (U.W.A.), and for two W.A.I.T. MSc Biology
projects.

7. Research Committee, Australian Orchid Foundation.

Committee work this past year involved 10% of my time.

ADMINISTRATION

Administrative work related to flora conservation and to

research undertaken by the six professional Research

Officers/consultants and the Technical Officer under my

supervision has involved 40% of my time.

SEMINARS

1. A bird pollination trilogy ANZAAS, Perth (May 1983).

2. Some new monocalypts (Eucalyptus) from south-western
Australia. ANZAAS, Perth (May 1983).

3. Botany Course, Eyre Bird Observatory (10-16 July
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10.

1983).

New spider orchids in south-west Western Australia.

W.A. Native Orchid Study and Conservation Group, Perth

(Sept. 1983).

The eucalypts of southern W.A. Wildflower Society,
Perth (14 Feb. 1984).

New spider orchids and hammer orchids from W.A. S.A.
Branch, Native Orchid Society of Australia, Adelaide
(2 March 1984).

Conservation of southern W.A. eucalypts. W.A. Tree
Society, Perth (29 March 1984).

Flora conservation research. Bunbury Technical
College (17 April 1984).

Common trees of the south-west. W.A. Native Orchid
Study and Conservation Group (18 April 1984).

51



52












recruitment of contributors Australia-wide.

viii)Communications with the National Parks and Wildlife
Service and the Lands and Surveys Department in each
state regarding the availability of suitable maps for
use by Atlas contributors, i.e. showing the boundaries
of national parks, nature reserves, and local
authorities.

1.3 Results

The trial of the Banksia Atlas "Kit"” is underway and I am
awaiting feedback from the volunteers.

1.4 Publications: 1983/84

Taylor, A., (1984). Banksia Atlas Initiated, SWANS (in
press).

1.5 Proposals for 1984/85

i) After modifications, submit the components of the
Banksia Atlas "Kit" for printing.

ii) Recruiting of volunteers. 1Initially this is likely to
concentrate on W.A. and on the members of clubs such
as the Wildflower Society, National Parks and Reserves
Association (WANPARA), Natural History Society, Gould
League, Country Woman's Association. Considerable
country travel is envisaged. The feasibility of
participation from schools will be investigated.

iii) Organise field trips both to areas where rare or
endangered Banksias are thought to occur and to remote
areas which would otherwise probably not be covered.
Volunteers will be encouraged to participate on many
of these trips.

iv) Organise identification workshops if such a need is
expressed.

V) Prepare quarterly newsletter and interim maps for
distribution to contributors.
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SUMMARY

The highlight of the past year was a 14 week visit to
Cambridge (UK) to study regeneration mechanisms in
Australian sclerophyllous vegetation. Several other
institutions were visited at the same time. Most of the
existing field programmes continued with further sampling
and analysis of results. A number of papers were
completed; included are the Middle Island chapters and this
proposed Bulletin now awaits final editing before going to
press. Several initiatives were undertaken: an experimental
fire at Tutanning, a study of fine scale pattern in
shrub~dominated vegetation and a study of the biogeography
of Dryandra with particular emphasis on the Northern
Sandplains (Irwin District). For the forthcoming year,
work will continue on the existing long-term projects with
special emphasis being placed on the production of the Two
Peoples Bay Management Plan. Three new programmes are
proposed: the setting up of a network of monitoring sites
and establishment of the associated data bank, a study of
variation in certain vegetation characteristics along a
rainfall gradient through the Wheatbelt, and a modified
programme of research in the Archipelago of the Recherche.

RESEARCH PROJECTS
FIRE ECOLOGICAL STUDIES
1. MODELLING

1.1 Objectives

To develop an array of ecosystem and land-use modelling
strategies for use in reserve management decision making
and in research.

1.2 Procedures

The development of PREPLAN (Pristine Environment Planning
Language and Simulator) has been discussed in past years.
Recent work has been directed towards improving the data
base using Geographic Information System technology at ESRI
Australia Ltd. The new resource inventory is now complete
and work is currently underway to integrate this with the
other PREPLAN components. The resource inventory is being
reformatted for incorporation in the Rural Land Information

System.

Development of resource inventories for the Two Peoples Bay
Nature Reserve and the proposed Mt Lesueur Nature Reserve
is proceeding slowly with the assistance of the Australian
Survey Office. It is anticipated that a version of PREPLAN
will be operational for these two areas within 3-5 years.

In July 1982, Dr H.H. Shugart (Oak Ridge National

Laboratory, Tennessee) visited the WAWRC to discuss a
proposal for modelling plant succession in Western
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Australian plant communities. It is proposed to develop a
model based on JABOWA for a species-rich shrub dominated
community at Tutanning as a pilot project. Collection and
analysis of suitable data is proceeding.

1.3, 1.4 Results and Conclusions

The value of this deductive approach to the study of change
in, and effects of management decisions on, complex
ecosystems have been elaborated in previous years. The
approach is complementary to the inductive approach based
on direct observation and measurement.,

1.5 Proposals for 1984/85

Work on refinement of the Tutanning PREPLAN will continue

as time permits. Results of observations on the experimental
fire at Tutanning will be incorporated and some data will

be utilized for validation of the model.

1.6 Publications 1983/84

Kessell, S.R., Good, R.B. & Hopkins, A.J.M. (in press).
The implementation of two new resource management
information systems in Australia. Environ. Manage.

1.7 Publications 1984/85

A paper is being presented at ANZAAS (Canberra, May 1984)
on this work.

2. CENTRAL: WHEATBELT STUDIES (TUTANNING, BOYAGIN,
DRYANDRA}.

2.1 Objectives

To develop a knowledge and understanding of patterns and
processes in vegetation in this area, particularly in
relation to fire.

2.2 Procedures

Historical and field environmental data have been collected
and collated. A permanent systematic grid of 316 points
has been established at Tutanning for sampling and
long-term monitoring.

A block in the centre of Tutanning Nature Reserve is
scheduled to be burnt in Autumn 1984. At the time of
writing the experimental fire has been deferred for two
weeks pending appropriate weather conditions. The block to
be burnt has been sampled in detail prior to the fire and
regeneration quadrats established.

Two new studies were established at Tutanning in the past
year. One, on the growth and flowering patterns of
Xanthorrhoea reflexa is designed to collect data that would
validate (or otherwise) estimates of fire histories using
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this species and the Lamont, Downes and Fox technigue. The
second study, of pattern in a shrub community, is to
provide further insight into mechanisms influencing

community dynamics. Locations of all individuals of all
species have been mapped in a 64 m“ area. Data await
analysis.

2.3, 2.4 Results and Conclusions

Field sampling has been completed and grid data are
gradually being compiled. A separate study of the
shrublands has highlighted the floristic importance of this
vegetation type and has shown that species-richness
declines little with increasing time since fire (at least
to age 50 years).

2.5 Proposals for 1984/85

compilation and analysis of grid data will continue.
Analysis of results from the pattern study will commence in
May 1984. Study of regeneration plots will begin with
detailed sampling in September-October 1984.

2.6 Publications 1983/84

Some of the data from the grid sampling have been
incorporated in the paper listed in 2.

2.7 Publications 1984/85

Hopkins, A.J.M., Burbidge, A.A. & Brown, J.M. Tutannning
Nature Reserve I. History, environment and results of
some preliminary studies. Dept. Fish. Wildl. West.
Aust. Report. (carried forward).

3. TWO PEOPLES BAY

3.1 Objective

To study the processes and time scales of regeneration on
south coast kwongan vegetation after fire.

3.2 Procedures

Two study plots have been established, sampled, burnt and
resampled over a 7 year period.

3.3, 3.4 Results and Conclusions

Preliminary data were presented in the seminar document
last year. The ready regeneration of many species by
resprouting, particularly in the absence of grazing, makes
the area fire-prone before some important seed regenerating
species reach reproductive maturity. This poses some major
management problems. Further, recent sampling suggests
that the fires have promoted some floristic change that may
be regarded as undesirable.
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3.5 Proposals for 1984/85

Analysis of results will continue.

3.6 Publications for 1983/84

Nil,

3.7 Publications 1984/85

A management planning document is currently being prepared
and publication of the Draft is scheduled for late 1984.
The document will include a chapter on fire as well as
chapters on the flora and vegetation.

4, MIDDLE ISLAND, RECHERCHE ARCHIPELAGO

4.1 Objectives

To monitor the regeneration of the vegetation after fire
and to study the development and maintenance of vegetation
in the absence of fire.

4.2 Procedures

A set of 36 permanent gquadrats was established in 1973 in
the area burnt in the 1972/73 fire. These have been
sampled 6 times in the 10 year period of the study. Plots
were established in the then-unburnt portion of the
island's vegetation in 1976 to study regeneration
mechanisms operative in the absence of fire. A fire in
January 1977 consumed the vegetation of much of this
unburnt section of the island including some monitoring
sites set up in conjunction with the unburnt vegetation
study plots. These monitoring sites have now been
resampled three times.

4.3, 4.4 Results and Conclusions

Detailed results of all investigations are included in the
publication that is now in final stages of editing. As a
result of all the work on Middle Island, it is now the best
known island of the Archipelago; the value of the data
base will be discussed at the seminar. In terms of
regeneration, the 1972/73 areas are proceeding well but
return to the pre~fire structure is still many years off
being achieved. ©Of particular significance is the
importance of the seed regeneration mode on Middle Island.
At many mainland sites studied, about 70% of species are
reported to have regenerated by resprouting from below
ground parts {(lignotubers, rootstocks, rhizomes etc}). 1In
contrast, only a few of the species in Middle Island
guadrats resprouted to any extent and seedlings of those
species were also prominent. Interpretations of the
difference will be elaborated at the Seminar.

4.5 Proposals for 1984/85
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A trip to Middle Island is scheduled for October/November
1984 for the purpose of monitoring the regeneration
gquadrats.

Results of the work on Middle Island have suggested two
further lines of investigation that would be worthwhile
pursuing:

a) The biogeographic implications of variations in
relative importance of major plant families on islands
of the Archipelago; the relationships of these
variations to such things as palaeoclimate (at time of
isolation) and patterns of differentiation.

b) The evolutionary significance of the reduced degree of
resprouting on islands relative to mainland sites
especially in relation to possible effects of
Aboriginal man and fires on the mainland.

It is proposed that these two topics be researched further
by extending the studies in the Archipelago over the next 5
years to 5 or 6 of the other islands of the group.

4.6 Publications 1983/84

Nil.

4.7 Ppublications 1984/85

Hopkins, A.J.M. (editor). Results of Studies on Middle
Island (Recherche Archipelago), Western Australia.
Wildl. Res. Bull. West. Aust. No. 13 (carried over
from 1983/84).
This publication is now in the final stage of editing.

5. OTHER

5.1 Objectives

To examine population structure and reproductive strategies

of important plant species in relation to fire. To examine

the effects of fire on structural and successional patterns

in vegetation.

5.2 Procedures

Sampling of the two Eneabba study sites (discussed last
year) has been completed and papers are being prepared for
publication.

5.3, 5.4 Results and Conclusions

Virtually the complete range of possible regeneration
strategies are developed in Eneabba vegetation. These
include patch regeneration (reported for tropical rain
forest), the slow trickle regeneration and pulse regeneration
(after fire or major disturbance).
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5.5 Proposals for 1984/85

Data will be prepared for publication.

5.6 Publications for 1983/84

Bell, D.J., Hopkins, A.J.M. & Pate, J.A. Fire in the
kwongan. pp 178-204 (1984). 1In J.S. Pate & J.S. Beard
(eds). Kwongan - Plant Life of the Sandplain. Univ.

of W.A. Press.

5.7 Publications for 1984/85

Griffin, E.A. and Hopkins, A.J.M. The dynamics of long
unburnt vegetation at Eneabba, Western Australia I and
II (carried over from 1983/4).

REGENERATION STUDIES

6. ENEABBA RESERVES

6.1 Objectives

To develop an understanding of the ecology of the Eneabba
area to ensure appropriate land-use management, particularly
in relation to the various mining activities in the area.
6.2 Procedures

Studies undertaken to date are:

1. Ecological survey of the mineral sand mining area at
Eneabba.
2. Effects of cutting native vegetation for use in

rehabilitation as brush material.

3. Rehabilitation after sand mining (analysis of results
of the Allied Eneabba S.E. Factorial experiment).

4. Regional variation in kwongan on lateritic uplands.

5. Detailed ecological survey of the Mt Lesueur -
Cockleshell Gully area.

6. Biogeography of Dryandra particularly in relation to
the Irwin Botanical District (Northern Sandplains).

6.3, 6.4 Results and Conclusions

The results of studies 1-5 have already been discussed and
have been included in publications or draft manuscripts.
The major studies have shown that the Eneabba - Mt Lesueur
area is of considerable biogeographic importance, being
central to a node of floristic richness and having numerous
endemics restricted to it. The study of Dryandra was
initiated to further investigate this feature. Results are
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still being compiled and analysed.

6.5 Proposals for 1984/85

Analysis of results and preparation of publications on this
work will continue. Some further detailed field work on
the Dryandra project may be necessary and a proposal for
external funding for that is being prepared.

Because of the land-use conflicts associated with the Mt
Lesueur area, and its importance to nature conservation, it
seems desirable to develop a management plan as soon as
possible after the reserve is gazetted. Work has begun on
compiling the necessary information for such a plan; this
will continue over the next 2 years with the co-operation
of the Australian Surveys Office and CRAE and using Mr E.A.
Griffin as a consultant.

6.6 Publications for 1983/84

Griffin, E.A., Hopkins, A.J.M. & Hnatiuk, R.J. (1983).
Regional variation in mediterranean-type shrublands
near Eneabba, south-western Australia. Vegetatio, 52
:+ 103-127.

Hopkins, A.J.M., Keighery, G.J. & Marchant, N.G. (1983).
Species-rich uplands in south-western Australia.
Proc. Ecol. Soc. Aust. 12 : 15-26

Hopkins, A.J.M. (1983). A new reserve for the Mt Lesueur
area. SWANS 13(3) 10-13

6.7 Publications for 1984/85

Griffin, E.A. & Hopkins, A.J.M. The flora and vegetation
of Mt Lesueur area, Western Australia J. Roy Soc. West.
Aust. (in press).

Black, R.F., Elkington, J., Griffin, E.A. & Hopkins, A.J.M.
Techniques for rehabilitation after heavy mineral sand
mining at Eneabba, Western Australia. Reclam. Reveq.
Res.

7. BARROW ISLAND

No work was undertaken at Barrow Island over the past year.
8. TUTANNING

8.1 Objectives

To examine appropriate methods for revegetating disused
farmland in the central wheatbelt.

8.2 Procedures

This is a collaborative study with Dr Peter Farrington
(CSIRO Groundwater). Details are given in previous years
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papers.

8.3, 8.4 Results and Conclusions

Nil yet.

8.5 Proposals for 1984/85

Dr Farrington will continue to have major responsibility
for this work; the commitment of WAWRC staff is small.

8.6, 8.7 Publications 1983/84

Nil.
RESERVE ADEQUACY
9. TUTANNING NATURE RESERVE - EDGE EFFECT

No action has been taken in the past 12 months. Data from
the Grid samples will be analysed as appropriate.

10. EUCALYPTUS FORRESTIANA

10.1 Objectives

To examine the distribution of Eucalyptus forrestiana and
make appropriate recommendations for reserves, particularly
in the light of EPA Red Book 1 Recommendation 3-9.

10.2 Procedures

Existing and proposed reserves have been surveyed by
vehicle and on foot and populations of the species
estimated.

10.3, 10.4 Results and Conclusions

A report on the work has been prepared for the EPA.

10.5 Proposals for 1984/85

This study is completed.

10.6, 10.7 Publications
N o

11. MONITORING PROGRAMME

s

11.1 Objectives

To develop methodologies for, and to establish, a programme
of long term monitoring suitable for use on all natural
areas for recording the changes occurring in the biota,
either as a result of the passage of time or after
disturbance.
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11.2 Procedures

A pilot project has been set up by Mr J.T. Goodsell
involving 8 study areas at Clackline Nature Reserve. The
results of this project are currently being assessed.

11.3, 11.4 Results and Conclusions

There is a clear need for a scientifically based vegetation
monitoring programme to provide the proper basis for future
management decisions. Suitable methods, involving
permanently marked quadrats and transects and measures of
canopy cover of all plant species, have been selected. A
number of approaches to designing a network of monitoring
sites have been outlined; it remains to select one or more
of these and to make the commitment to the programme.

11.5 Proposals for 1984/85

In the event of agreement being reached on the future
directions for this programme, it is proposed to begin
establishing monitoring quadrats in selected Nature
Reserves and National Parks in the next year.

11.6 Publications

Nil.

12. RAINFALL GRADIENTS AND VEGETATION CHARACTERISTICS
12.1 Objectives

To study patterns of species richness, life form and beta
diversity along a rainfall gradient in south-westexn
Australia.

12.2, 12.3 Procedures, Proposals for 1984/85

In the first instance this study will focus on patterns in
shrub dominated communities on lateritic soils. Sites are
being selected on Nature Reserves and National Parks from
Boyagin to Lake Cronin, south to Frank Hann and Dongolocking.
Nested quadrats will be set up in May 1984 and field
sampling will take place in September-October 1984.

13. OTHER

Two papers on kwongan have been written. The first (on the
flora) deals with some aspects of diversity in this
vegetation type and addresses the questions of stability/
resilience. The second describes the heterogeneous nature
of kwongan and discussed possible causes, significance and
implication (particularly for reservation).

Lamont, B.B., Hopkins, A.J.M. & Hnatiuk, R.J. (1984). The
flora-composition diversity and origins. pp 27-50. 1In
J.S. Pate & J.S. Beard (eds) Kwongan - Plant Life of
the Sandplain. Univ. of W.A. Press.
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Hopkins, A.J.M. & Griffin, E.A. (1984). Floristic Y
patterns. pp 69-83. 1In J.S. Pate & J.S. Beard (eds)
Kwongan - Plant Life of the Sandplain. Univ. of W.A.
Press. /

MISCELLANEOUS

A number of minor projects are continued as time permits.
Work on the compilation of data from surveys of the
Buccaneer Archipelago and Salisbury Island (Recherche
Archipelago) has continued.

A period of fourteen weeks, comprising 9 weeks of
accumulated annual leave and 5 weeks of working time, was
spent overseas. The majority of that time was spent
working with Dr P.J. Grubb, Botany School, University of
Cambridge, on regeneration mechanisms in Australian
sclerophyllous vegetation types. 1In addition, visits were
made to Sheffield University (Professor J.P. Grime),
University of Utrecht, The Netherlands (Dr J. de Smidt) and
Centre d'Etudes Phytosociologiques et Ecologiques,
Montpellier, France (Dr L. Trabaud). Various meetings and
seminars were attended. The trip was both useful and
stimulating and the contacts made should contribute to the
international reputation of the WAWRC.

SEMINARS, WORKSHOPS, PUBLIC RELATIONS

During the visit overseas, seminars were given at
Universities of Cambridge and Utrecht. One talk has been
given to conservation groups concerned with fire management
in natural lands of Western Australia. Advice has been
provided to a number of Departments, Authorities, Local
Governments and individuals on problems of fire management
and rehabilitation.

COMMITTEES

o 8 Mineral Sands Agreements (Eneabba) Rehabilitation
Co-ordinating Committee (DRD).

2. W.A. Wildlife Authority Flora Committee.

3. Technical Committee on environmental Problems
associated with Underground Water Extraction
(PWD-MWA) .

4. ANZAAS. Section 12. Steering Committee for 1983
Congress.

5. 4th International Conference on Mediterranean

Ecosystems for Perth August 1984. Organising
Committee and four subcommittees.

6. Ecological Society of Australia. Council.
e Australian Heritage Commission. Steering Committee

for WA Projects Officer working on natural areas
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Hopkins, A.J.M. & Griffin, E.A. (1984). Floristic
patterns. pp 69-83. 1In J.S. Pate & J.S. Beard (eds)
Kwongan - Plant Life of the Sandplain. Univ. of W.A.
Press.

MISCELLANEOUS

A number of minor projects are continued as time permits.
Work on the compilation of data from surveys of the
Buccaneer Archipelago and Salisbury Island (Recherche
Archipelago) has continued.

A period of fourteen weeks, comprising 9 weeks of
accumulated annual leave and 5 weeks of working time, was
spent overseas. The majority of that time was spent
working with Dr P.J. Grubb, Botany School, University of
Cambridge, on regeneration mechanisms in Australian
sclerophyllous vegetation types. 1In addition, visits were
made to Sheffield University (Professor J.P. Grime),
University of Utrecht, The Netherlands (Dr J. de Smidt) and
Centre d'Etudes Phytosociologiques et Ecologiques,
Montpellier, France (Dr L. Trabaud). Various meetings and
seminars were attended. The trip was both useful and
stimulating and the contacts made should contribute to the
international reputation of the WAWRC.

SEMINARS, WORKSHOPS, PUBLIC RELATIONS

During the visit overseas, seminars were given at
Universities of Cambridge and Utrecht. One talk has been
given to conservation groups concerned with fire management
in natural lands of Western Australia. Advice has been
provided to a number of Departments, Authorities, Local
Governments and individuals on problems of fire management
and rehabilitation.

COMMITTEES

1. Mineral Sands Agreements (Eneabba) Rehabilitation
Co-ordinating Committee (DRD).

2. W.A. Wildlife Authority Flora Committee.

3. Technical Committee on environmental Problems
associated with Underground Water Extraction
(PWD-MWA) .

4. ANZAAS. Section 12. Steering Committee for 1983
Congress.

5. 4th International Conference on Mediterranean

Ecosystems for Perth August 1984. Organising
Committee and four subcommittees.

6. Ecological Society of Australia. Council.

7. Australian Heritage Commission. Steering Committee
for WA Projects Officer working on natural areas
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listings (Conservation Council),
8. CONCOM/CSIRO Working Group on Mallee Conservation.

Commitment to committee work, administration, and to the
provision of advice within the Department has involved
about 25% of time. Of this, the major time consuming issue
continues to be mining (including court cases) and
rehabilitation.
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The only survey carried out outside Dryandra during 1983/84
was at Dragon Rocks Nature Reserve in May 1983, when areas
of mallet and salmon gum woodland were searched (8
person-days). No signs of numbats were found.

1.3.4 cConclusions

The numbat population on Dragon Rocks N.R., reported in the
early 1970s, appears to be extinct.

1.3.5 Proposals for 1984/85

A grant of $5,000 from a private donor for use in numbat
research and conservation will be used partly to employ a
zoologist to continue this survey work in the south-west.
Surveys will be concentrated in uncleared land previously
known to support numbat populations and also in the
vicinity of recently reported, but as yet unverified
sightings.

1.4 The arid zone

1.4.1 Background

The results of investigations into the status and aspects
of the biology of the eastern form of the numbat, mentioned
in last year's document, were reported in a paper delivered
at the 53rd ANZAAS Congress in Perth, May 1983.

1.4.2 Proposals for 1984/85

An article presenting results of investigations into the
status and biology of the eastern form of the numbat will
be prepared for publication.

2. NUMBAT: FACTORS AFFECTING ASPECTS OF HABITAT

2.1 Objectives

To distinguish environmental influence affecting the
availability of food and shelter for numbats.

2.2 Procedures
Fire effects on termites and logs
- monitoring short-term effects in areas to be burnt,
examined before and after fire and monitored

subsequently for 1-2 years.

- comparison of similar areas with different fire
histories to elucidate long-term effects.

Effects of climate on termites.

- manipulation of climate in a small area of forest by
watering on several occasions during summer drought to
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which belonged to sheep, rabbits or cats. Four bones
were of native mammals; tammar, woylie, brush wallaby
and an unidentified smaller marsupial. All bones
found belonged to individuals larger than numbats. It
is possible that animals of numbat size or smaller,
are eaten without leaving skeletal remains at the den
in this fashion. This evidence therefore sheds no
light on the question of fox predation on numbats.

3.4 Proposals for 1984/85

i) A series of driven surveys will be carried out in
September-November 1984. These will be designed to
compare frequencies of sightings in the baited and
unbaited areas with those found in September~November
1981 before baiting commenced.

ii) Searching for fox dens will continue as time permits.

iii) A reasonable number of numbats are now fitted with
operating radio transmitters (12 at time of writing).
If significant predation is occurring it is hoped that
evidence will be gained from this source.

4. NUMBAT: STUDIES OF INDIVIDUALS AND POPULATIONS

4.1 Objectives

To study aspects of the numbat's ecology relevant to
management of the species.

4,2 Procedure

Radio-tracking and observation of individual numbats in
Dryandra Forest.

4,3 Results

The development of more powerful and more durable
radio-collars this year has considerably enhanced the
acquisition of information from radio-tracking. Firstly,
it has enabled the accumulation of a relatively large
number of marked animals, greatly increasing the return of
information on long-term movements, reproduction, and
eventually, mortality. Secondly, it has made possible the
tracking of juveniles as they dispersed from their mother's
home range.

Four juvenile numbats belonging to three litters were
fitted with collars in spring 1983. One of these young was
taken by a raptor in the Little Eagle-Brown Goshawk size
range. Another radio collar was found discarded 5 km from
the "nursery" area of its former wearer. The other two
numbats are still fitted with collars, occupying new home
ranges, both established within a week of leaving their
"nursery" areas. One is 15 km away, the other 4 km away
from its area of origin.
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ii) Recording signs of feeding by individual numbats.
5.3 Results

Little was accomplished in this area in 1983/84 beyond
manual sorting of numbat scats.

5.4 Proposals for 1984/85

Attempts will be made to design a mechanised method for
breaking up scats and separating insect remains from other
material. This will considerably speed up the acquisition
of these data.

5.5 ©Publication 1983/84

Fain, A. and Friend, J.A. (1984). Two new acarid hypopi
(Acari, Astigmata) from the faeces of the numbat
Myrmecobius fasciatus. Waterhouse (Marsupialia,
Myrmecobiidae). Records of the Western Australian
Museum 11(2) : 101-108.

6. NUMBAT: RELATIONSHIP OF NUMBAT ACTIVITY TO TERMITE
ACTIVITY

6.1 Background

The numbat is the only fully and exclusively diurnal
marsupial and this feature has been attributed to its
specialised diet. The diel activity of termites in the
numbat feeding zone was monitored for comparison with
numbat activity data already accumulated.

6.2 Procedure

Sampling of termites in the upper 3 cm of soil at 3-4 hour
intervals during a summer day.

6.3 Results and Conclusions

Termite activity (measured by the number of galleries
containing termites which were breached in 100 m of trench
dug out each sampling time) was found to match numbat
activity at various times of day at this time of year
(February). Numbats enter logs and become inactive during
most of the afternoon in summer, Termites disappear from
the upper soil galleries during this time. Temperature
data collected during sampling indicate that the movement
of termites out of these galleries is to escape high
temperatures. The lack of termites in these galleries at
night has been attributed to their tendency to aggregate in
the nest, maintaining the nursery temperature at a steady
level despite the drop in ambient temperature.

6.4 Proposals for 1984/85

Repeat 24 hour sampling during winter, when numbat activity
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OTHER PROJECTS

9. TAXONOMY AND ZOOGEOGRAPHY OF AUSTRALIAN LANDHOPPERS
(TERRESTRIAL AMPHIPODA)

9.1 Objectives

Description of new species; revision of group at generic
level; drawing zoogeographic conclusions.

9.2 Procedures

Collection of specimens; examination of these and museum
collections; drawing and description; application of
classical and numerical taxonomic concepts.

9,3 Results

Very little time has been devoted to this project this
year; completion of Tasmanian paper draws closer.

9.4 Pproposals for 1984/85

Completion and submission of paper on taxonomy and
zoogeography of Tasmanian landhoppers.

9.5 proposed Publications 1984/85

Friend, J.A. and Lam, P.K.S. Occurrence of the terrestrial
amphipod Talitroides topitotum (Burt) on Hong Kong
Island. Manuscript submitted to Acta Zootaxonomica
Sinica.

Friend, J.A. Tasmanian terrestrial amphidpoda (Talitridae)
(Manuscript under revision).

10. ECOLOGY OF THE WESTERN BARRED BANDICOOT

10.1 Objectives

To investigate aspects of the ecology of Perameles
bougainville on Dorre Island.

10.2 Procedure

Visit Dorre Island for 10 days in May 1984. Collect scats
and likely food items for identification; radio-tracking of
individuals to discover home range, activity patterns and
shelter sites; collect other information as appropriate.

Peter Brown, who is working on the Eastern Barred
Bandicoot, and John Seebeck (both from Fisheries and
Wildlife pivision, Victoria) will be present.
SEMINARS AND PUBLIC RELATIONS

"The numbat (Myrmecobius fasciatus) in the arid zone".
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1.4 Conclusions

Authorities responsible for wildlife conservation must
continue to be involved in kangaroo management issues. The
public debate in this area is in part based on moral/ethical
questions, but there is a deficiency in factual information
pertaining to the situations in which practical management
measures can be, or are required and initiated. We can and
ought to continue to contribute such information.

Recensus of the Western Australian kangaroo populations
should be expedited.

1.5 Programme for 1984/85

Completion of the supplementary report on Red Kangaroo
harvesting and management for the 1980-1982 triennium,

Preparation of a paper comparing the demands placed on
rangeland ecosystems by domestic livestock and red
kangaroos as producers of animal products and potential
competitors.

1.6 Publications 1983/84

Manuscripts of:

Exploitation of Kangaroos and Wallabies in Western
Australia I - A review to 1970, with special emphasis on
the Red and Western Grey Kangaroos.

and

Exploitation of Kangaroos and Wallabies in Western
Australia II - Exploitation and management of the Red
Kangaroco : 1970-1979,

were approved for publication in December 1983. Submission
to the printers is delayed pending reformatting of the
text,

1.7 pPublications 1984/85

Exploitation and Management of Kangaroos and Wallabies in
Western Australia III - Exploitation and Management of the
Red Kangaroo : 1980-1982.

Domestic Livestock and Kangaroos on Rangelands in Western
Australia : A Comparison.

2. OTHER KANGAROO MANAGEMENT PROGRAMMES

2.1 Report

All research input into these programmes has been
terminated. No publishable material has been generated.
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3. DORRE ISLAND STUDIES
3.1 Report

Work on this monitoring project is to be reactivated in
conjunction with Mr Goodsell. A request for needed
rephotography of the island and the established monitoring
sites has been submitted to the Lands Department. Detailed
mapping of the island vegetation as noted in the 1981
report will be the first task.

4, BANDED HARE WALLABY - DIRK HARTOG ISLAND

4.1 Objectives

To attempt re-establishment of the species on Dirk Hartog
Island. To obtain further information about the species
and its biology.

4.2 Procedures

A further attempt at direct introduction of Dorre Island
adults to the Dirk Hartog Island experimental area is to be
tried.

The original field release enclosure is to be repaired. A
second larger enclosure will be constructed nearby, and the
vegetation adjacent to these enclosures will be protected
from grazing by sheep and goats by construction of a
surrounding electric fence.

Following completion of the construction work required, the
two enclosures will be stocked with a total of c. 20 new
adult wallabies. From this point the field release
programme will be similar to that followed previously
through 1977-78 and thence through to late 1980.

4.3 Results

Materials for fence construction needed as outlined above
and in the 1983 report have been purchased. Work planned
through 1983 could not be proceeded with.

4.4 Conclusions

Implementation of this work requires access to more

technical assistance than could be obtained through 1983.
Work planned for 1983 should however be attempted this

year.

4.5 Programme 1984/85

May-June 1983 - review situation Dirk Hartog Island.
July-August 1984 - erect new fencing Dirk Hartog Island

and stock enclosures with new
wallabies from Dorre Island.
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November 1984 - check status of experimental group.
March 1985 - ditto.

4.6 Publications 1983/84

Nil.

4.7 pPublications 1984/85

Revise and complete unfinished manuscripts dealing with
initial work on this programme.

5. DUGONG

5.1 Report

Coastal surveillance logs for northern Western Australian
waters forwarded to the Department have been examined and
dugong sighting reports extracted.

Professor P.K. Anderson paid two further short visits to
Shark Bay in May-June 1983 and again in September 1983 in
the course of his research programme,

Accounts of killer whale attacks on dugong in Shark Bay
were received mid 1983. Further information concerning
these reports was sought and obtained. A paper reporting
this episode has been prepared and is being submitted to J.
Mammalogy.

Growth in public concern about possible adverse changes in
the impact of Aboriginal hunting on northern dugong
populations has added impetus to previous attempts to
further our direct involvement in research investigations
in this area. Funding for a preliminary investigation
appears likely to be provided by ANPWS in the near future.

5.2 Results
The occurrence of killer whale predation in Shark Bay has
highlighted a need to take such episodic natural mortality

into account in further work.

The need for more knowledge of the dugong stocks in
northern Western Australia has been highlighted.

5.3 Programme 1984/85

Pursue contacts with coastal Kimberley Aboriginal
communities to ascertain their involvement with dugong and
possible impact on local populations with a view to
achieving agreement on acceptable management.

Do preliminary reconnaissance survey work on Kimberley
coasts using coastal surveillance assistance and some
special purpose charter flying funded by ANPWS to locate
areas of possible major significance to dugong and assist
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RESEARCH PROJECTS

1. DAMPIER ARCHIPELAGO PROJECT

1.1 Preamble

The rock wallaby species Petrogale rothschildi is found on
3 islands in the archipelago: this species has been
studied for a variety of reasons as described at previous
seminars. A final field trip was made in August 1983; data
analyses are nearly complete and the project will be
submitted for publication this year.

1.2 Objectives

A. To complete vegetation surveys on Enderby and West
Lewis Islands.

B. To harvest vegetation from post-fire exclosures.

C. To trap the wallaby population resident on the burnt
area.

D. To search W. Lewis Island for rock wallabies released
in 1982.

1.3 Results

Points A, B, C, will be discussed at the seminar.

D. The rock wallabies were located and the indications
were that most had survived; the sand plains were not
utilized; these results will be interpreted at: the

seminar.

1.4 Conclusions

To be discussed at the seminar.

2. DEPUCH ISLAND

2.1 Preamble

Depuch Island was surveyed by a W.A. Museum party in 1962
and reported the presence of the rock wallaby species P.
lateralis coexisting with the fox. 1In 1982 we visited the

island briefly and recorded only the fox.

In May 1983, the island was surveyed intensively for a
longer period.

2.2 Objectives

To confirm the presence or absence of P. lateralis.
2.3 Methods

By helicopter
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2.4 Results and Conclusions

P. lateralis is extinct on Depuch Island. The fox still
persists.

2.5 Proposals

Some will be discussed at the seminar.
3. VISIT TO WOODSTOCK STATION

3.1 Preamble

Little is known about the Rothschild's rock wallaby on the
mainland; in 1982 a population was found on Woodstock
Station and in November 1983 some exploratory surveys were
made to assess the status the species.

3.2 Results

Several populations were found: in general all were small
consisting of only 2-3 animals; grazing was confined to the
vegetation near the rock pile; this pattern is similar to
wheatbelt populations of P. lateralis.

Some effects of indiscriminate burning will be illustrated.
3.3 Proposals 1984

Additional studies are needed to complete the assessment of
the species status. It is clear that some management is
necessary on Woodstock especially with respect to the use
of fire.

4, WHEATBELT ROCK WALLABY PROJECT
4.1 Preamble

Five populations of rock wallabies still persist on a group
of granite outcrops south of Kellerberrin and these
populations have been under study since 1978. Some of the
populations are considered to be close to extinction and
all population densities are considered to be below the
carrying capacity of the habitat. A number of factors have
been tested in an attempt to account for the above
situation and most have been eliminated as single major
causes; one factor, predation by foxes/feral cats, has been
under test in a controlled field experiment for the past 2
years; data from this important experiment is, at this
writing, being collected and still requires processing and
interpretation. The project will be reviewed and discussed
in detail at the seminar; at this stage the results imply
that there is a predation effect which interacts with
environmental factors.
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the surviving macropod populations persisting in the
southern regions of the state with the predation factor in
mind. Some of the populations under consideration are rock
wallabies in the Murchison Gorge in Kalbarri National Park,
tammars on Tutanning and Boyagin Reserves, and on some
sites in the Jerramungup Shire.

6. PUBLICATIONS 1983/84

Friend, J.A. & Kinnear, J.E. (1983). Numbat. In "Complete
book of Australian Mammals". Ed. by R. Strahan, Angus
& Robertson; U.K.

Kinnear, J.E., Onus, M. & Bromilow, R. (1984). Foxes,
Feral cats, and Rock Wallabies. SWANS (in press).

Kinnear, J.E. (1984). Ecological Concepts and Pregastric
Fermentation. To be delivered at a Symposium in May
1984,

COMMITTEES

Feral Cats

Feral Pigs

Computer Users (Research)

Data Processing Working Group for the new Department of
Natural Land Management.
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2.3 Results and Conclusions

Current flora list stands at 903 species, with 58-61
endemics.

2.4 Proposals for 1984/85

Continue collections in wildfire areas for new records,
regeneration of Darwinia species. Check A.S. Weston
collections from range. Survey further bushland regions,
especially Green Ranges. Undertake analysis of raciation
of Oxylobium species in the range, and map forms.

2.5 Publications

Keighery, G.J. (1983). New Species from the Stirling Range
of Western Australia. Bot. Jahrb. Syst. 104 : 177-182

2.6 Proposed Publications 1984/85

Marchant, N.G. and Keighery, G.J. A Taximetric Study of
the Mountain Bells (Darwinia species : Myrtaceae) from
the Stirling Range of Western Australia.

Keighery, G.J. Notes on the biology of Rumicastrum
Chaemacladum (Diels) Ulb (Portulaccaceae); a recently
rediscovered genus.

Keighery, G.J. An Annotated Checklist of the Flora of the
Stirling Range National Park.

3. BIOLOGICAL SURVEY - DARLING SCARP

3.1 Objectives

Liaise with Western Australian Naturalists' Club who are
proposing to undertake a survey of the Scarp. Develop an
understanding of the flora and reserve needs of this
region.

3.2 Procedures

Carry out field surveys of selected areas along Darling
Scarp.

3.3 Results
None,

3.4 Conclusions

None.

4. REVISION OF DESCRIPTIVE CATALOGUE OF WESTERN
AUSTRALIAN PLANTS

4.1 Objectives
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Keighery, G.J. (1984). Chromosome Numbers in Australian
Liliaceae. Feddes Repp. (in press).

Keighery, G.J. (1984). Cytogeography of Sowerbaea
laxiflora Lindl (Liliaceae : Johnsonieae) Flora (in
press).

Keighery, G.J. (1984). A New Genus of Gyrostemonaceae
from Western Australia Bot. Jahrbr. Syst. (in press).

Keighery, G.J. and Marchant, N.G. (1985). A revision of
the genus Chamelaucium (Myrtaceae) Nuytsia (in press).

Biology

Keighery, G.J. (1984). Sex Ratios in Cratystylis S. Moore
(Asteraceae) Flora (in press).

Keighery, G.J. (1984). Bud autogamy in Orobanche L.
(Orobanchaceae) West. Aust. Naturalist (in press).

Keighery, G.J. (1984). 1Insect Pollination in the
Cyperaceae. West. Aust. Naturalist (in press).

Keighery, G.J. (1984). Breeding Systems of the Western
Australian Flora III Aizoaceae West. Aust. Naturalist
(in press).

Keighery, G.J. (1984). Pollination of Jansonia Formosa
(Fabaceae). West. Aust. Naturalist (in press).

6. EXTENSION AND PUBLICITY

Assistance in identifying material was given to several
country wildflower shows. Material on native plants was
provided to Society for Growing Australian Plants '
publication : Australian Plants and to the Western
Australian Nutgrowers Association. A photographic index is
being prepared of all Western Australian Proteaceae, to
compliment similar studies in Eastern Australia for a book
on Australian Proteaceae to be ready in 1989.

6.1 Proposals for 1984/85

Continue photographic index.

Country flower displays and liaison with Australian Plants,
as time allows.

6.2 Publications 1983/84

Keighery, G.J. (1984). Eremosyne Australian Plants (in
press).

Keighery, G.J. (1984). Endemics of the Porongurup Range.
Aust. Plants (in press).

Keighery, G.J. (1985). Colour variation in Kennedia
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Two-monthly monitoring of all gauged wetlands by Research
Staff and W.A.F.G.A. members will continue until May 1985.
From that date onwards only selected key wetlands will
continue to be monitored at two-monthly intervals. The
remainder will be checked in July, September and November
each year to provide a basis for duck-shooting season
decisions.

1.6 publications 1983/84

None.

1.7 ©Publications 1984/85

The 1983 and 1984 "Reviews of Rainfall and Wetlands in the
south West of Western Australia®™ will be published during
1984/85.

2. WETLAND NATURE RESERVES : SURVEY OF WATERBIRD USAGE

2.1 Objectives

i) to provide information on waterbird usage to assist in
the management of WNRs and in the resolution of
conflicts between different uses.

ii) to assess the role and importance of the WNR system in
the conservation of waterbird populations

iii) to provide appropriate experience for future
monitoring of waterbird abundance.

2.2 Procedures

The Royal Australasian Ornithologists Union has been
commissioned tc undertake this 4 year field study which
began in April 1981. Total funding for the project is

$134 500; $71 300 from the Wildlife Conservation Trust Fund
(duck~shooters' licence fees) and $63 200 from Consolidated
Revenue. The RAQU has appointed a full-time Project
Coordinator, Mr Roger Jaensch, who has two main roles; to
recruit, train and coordinate a team of amateur observers,
and to design, test and report on census techniques. A
more complete account of procedures is contained in the
April 1981 Research Seminar paper.

2.3 Results

Some 112 wetlands within 68 WNR's were being regularly
monitored for waterbird usage at 31/12/83. Twenty-two
important wetlands require observers for the 1984-85

waterbird season; these are being sought in early 1984,

100 observers were actively censusing waterbirds for the
Project at 31/12/83: 58 of these were based at non-metro
locations. These figures have stabilized over the year
1983 due to roughly equal recruitment and loss of
contributors (mostly lost because of changes in work
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South-West at Hinds Lake.
5. Many 'new' breeding localities for the Pacific Heron.

6. Breeding by Freckled Ducks at Toolibin Lake, Benger
Swamp and Crackers Swamp.

7. Breeding colonies of Little Bitterns at Jandabup Lake
and Yarnup Lagoon (19 nests -~ one of the largest known
colonies in Australia).

2.4 Proposals for 1984/85

One of the principle objectives in early 1984 will be
recruiting of additional observers in preparation for
concerted, highly co-ordinated waterbird surveys from June
1984 to May 1985 (end of fieldwork).

The Field Officer will be increasingly involved in writing
of articles resulting from data collected.

During March and April, the Field Officer will be studying
bird research organisations, waterbird census projects and
management of waterbird reserves in Japan, Great Britain
and the Netherlands. He will also represent the RAOU at
the I.U.C.N. "Convention on Wetlands of International
Importance, especially to Waterbirds", in the Netherlands.

3. WETLANDS : OTHER STUDIES AND MANAGEMENT PROJECTS

Waterbird Research Staff were involved in a number of other
research and management projects during 1983/84.

3.1 Lake Chittering

The "check structure"” (adjustable-height weir) on the
outlet from Lake Chittering continues to require frequent
checking and adjustment (by Technical Officer Don Munro)
during winter and spring each year in order to fill the
lake without flooding the adjoining landholders' properties.
Since the check structure was installed in April 1977 it
has been possible to hold water right through summer,
despite the low rainfalls of recent years. Lake Chittering
is therefore a most valuable breeding and summer refuge
area for waterbirds.

3.2 Lakes Byenup, Poorginup, Tordit-Garrup (Lake Muir
Wetland Nature Reserve).

Mines Department require regular monitoring of water depth,
salinity and pH of the above lakes prior to mining for
peat. This monitoring has been carried out by D. Munro
since April 1977 and is now being performed as part of the
wetland monitoring programme (Research Project 1).

3.3 PFeral Ducks and Geese

The last cull of feral ducks and geese on metropolitan
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October 1984,

3.5 Wetland Nature Reserves : Card Index and Photographic
Library

The card index of administrative information concerning the
250 -odd Wetland Nature Reserves in the southern half of
W.A. was up-dated during 1983/84, as was the aerial
photographic library (Lands and Surveys Dept. 9" x 9"
prints - 1 : 40 000). These continue to be useful in
dealing with the many queries which arise each year
concerning WNRs and their management. A system for
digitizing the wetland area of WNR's is now in use.

3.6 Duck-shooting Seasons : Opening Day Bag-check Data

Bag-check data for all shooting seasons since 1972 are
being re-worked for publication. No further progress was
made during 1984/85.

3.7 Determination of Annual Duck-Shooting Seasons

Decisions concerning duck seasons in the south-west of the
State (i.e. the South West and Eucla Land Divisions) are
based on annual assessments of conditions for waterfowl
breeding. These assessments are based on rainfall data,
and on water-depth data derived from the WNR monitoring
programme.

Due to a substantial improvement in conditions in 1983 a
full shooting season was declared for the summer of
1983/84.

3.8 Wetland Creation

No further progress was made during 1983/84 with the
proposal to create new wetlands by damming old drainage
lines (salt lake chains) of the wheatbelt. A start on this
project is now awaiting an assessment of waterbird usage of
the Beverley Lakes WNR, as part of the larger assessment of
usage of all WAWA-vested WNRs (Research Project 2).

3.9 Benger Swamp

Since 1972 the Department has purchased approx. 85% of
Benger Swamp (Harvey). Benger used to be the State's main
potato-growing area, however, rising costs during the
1960's made this an unprofitable activity. Typha
orientalis is rapidly invading those areas which are no
longer cultivated. This and other problems have necessitated
the appointment of a consultant, Mr D. Watkins, 6 months
per year for three years to study the present situation,
liaise with landholders and advise the Department on
management. Mr Watkins began his appointment in December
1982 and is supervised by J. Lane.
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PRESSURES

The second most-striking impression which I have gained
over the past 9 months concerns the nature and magnitude of
the task we face in protecting the State's Nature Reserve
system.

The immediate pressures on Nature Reserves seem endless.
Pressure to burn on short rotation to minimize fuel levels;
pressure to allow mining for gravel, sand, limestone,
limesands, mineral sands, gypsum, peat and diatomaceous
earth; pressure for increased recreational access and
facilities, both terrestrial and aquatic; pressure for land
for service facilities such as roads, drains, powerlines,
communication lines and radio-communication towers;
pressures to permit insecticide spraying for nuisance
insect control; not to mention illegal rubbish dumping,
beanstick cutting, salt diversion works or the pressures
exerted by foxes, cats, rabbits, rats, pigs, goats, sheep
and cattle or weed invasion, herbicide and fertilizer drift
or nutrient runoff. The most important lesson that I have
learnt, or at least had reinforced, during my period as
CRMO is that the Department's ability to resist these
pressures depends not on the strength of its legislation
but on the level of community support for the retention and
protection of these natural areas. Without strong
community support the Department is, in the final analysis,
virtually powerless to prevent the natural areas with which
it is entrusted from being burnt, bulldozed, mined,
poisoned, rubbished or otherwise used and abused to death
since any decision which the Department may take to prevent
such depredations can be democratically overuled by the
Minister, Government or Parliament of the day, ie by the
elected representatives of the community we serve.

If the community is to support the retention and protection
of natural areas then these areas must be seen by the
community to be worthy of protection, ie to be of value.
Right at the heart of most of the problems which confront
us is the fact that most Nature Reserves are seen by the
local community to be areas of no value, areas of land for
which no use has yet been found, areas of useless bush.
Viewed in the long term, if our Department (either new or
0ld) is to achieve any more than simply legitimize the
progressive destruction of most of the State's Nature
Reserve system it simply must be able to intensify its
efforts to produce a substantial improvement in the
attitude of the Western Australian community, and
particularly the rural community, towards the protection of
these areas.

MANAGEMENT CAPABILITY

How is this improvement to be achieved? Well it is not
helped by the complete absence of management capability
throughout most of the State. Lack of management presence
simply serves to reinforce the community's attitude that
Nature Reserves are valueless. After all, if they did have
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on Rosemary Island.

Tracks of the water rat Hydromys chrysogaster have been
found on Collier Rocks, and on the Burrup Peninsular.

The fox Vulpes vulpes is now found on most, if not all the
islands immediately adjacent to and to the north of, the
Burrup Peninsular. Remains of the sheep QOvis aries have
been found on West Lewis Island, remnants from the many
pastoral leases on the island around the turn of the
century. I do not believe any still exist on the island.

Five species of marine mammal have been recorded from the
waters of the Dampier Archipelago. 1In July/August 1983 I
undertook eight hours of aerial survey for the W.A. Museum
to determine the extent of use of the Dampier Archipelago
by the Humpback Whale. A total of 17 whales were seen,
many with calves,

b) Birds

One hundred and six (106) species of bird have been
recorded from the islands and waters between. This
includes 75 non passerine and 31 passerines. Sixteen
species have been recorded breeding on the islands.

c) Reptiles

Thirty nine (39) species of terrestial reptile and two
species of sea snake have been recorded from the Dampier
Archipelago. Our knowledge of the herpetofauna of many of
the smaller islands was greatly increased following a
zoology honours project undertaken by Garry Connell in
1983. This study, and other biological survey work, have
added 11 species of terrestial reptile to the list obtained
by Burbidge and Prince (1972). Of considerable interest
was the record of two varanids V. gouldi and V. tristis on
Conzinc Island, of only llha in area.

Four species of turtle are now known to breed on the
island, these being the Green, Hawksbill, Loggerhead and
Flatback Turtle. Regular aerial surveys of the Dampier
Archipelago have been undertaken since February 1983 to
determine the extent of turtle usage of the island beaches,
and ground surveys have been conducted to determine
species' breeding distribution.

d) Amphibians

The rockholes on the islands have only contained water once
since I began working on the islands, and that was early
1984 following tropical cyclones Bobby and Chloe. A
collection of adult frogs and tadpoles was made, but have
yet to be identified. I believe they are not either
Cyclorana cultripes, or Litoria rubella, the species
recorded earlier from the archipelago.

e) Invertebrates
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Opportunistic collections of invertebrates are being made,
including intertidal molluscs, terrestial crustaceans, and
invertebrates from the rock holes containing water.

1.2.2 zegetation and Fire History

Opportunistic collections of the flora of the Dampier
Archipelago have been and will continue to be made, with
specimens being lodged in the Pilbara Regional Herbarium,
Karratha, and the W.A. Herbarium, Perth.

A vegetation map for the islands will also be prepared.

The earliest aerial photographs available for the Dampier
Archipelago (1957} show no fire scars, nor do the 1972
series.

In November 1979, the majority of Angel Island was burnt,
after stranded fishermen lit a signal fire to attract
attention. Regeneration now appears to be complete,.

In October 1982, a lightning strike was believed to have
started a fire which burnt the eastern two thirds of
Legendre Island (VCL). Following a very dry summer 1982/83
no regeneration was apparent. However the 100 mm of rain
received since January 1, 1984 has enabled some regeneration
to now occur.

A rain gauge is now located permanently at the Enderby
Island shack.

1.3 Public Utilisation

The beaches of the island nature reserves are used by the
residents of Dampier, Karratha, Roebourne and Wickham for
day tripping and camping. The majority of shacks are
located on recreation reserve or proposed recreation
reserve., Excluding the departmental shack, two shacks are
also still erected on nature reserves. The owners of one
of these, on Goodwyn Island are presently being prosecuted
by the department for erecting a structure on a nature
reserve in 1981. The other, on Enderby Island was erected
prior to gazettal as a nature reserve, and the owners have
now accepted an alternative site on Malus Island and will
be shifting shortly. Three other shacks exist on the
recreation reserve on Delambre Island which will become
nature reserve when the proposed gazettal occurs.

Estimates of public usage of the islands are obtained by
boat and camping counts during aerial surveys over long
weekends and normal weekends. These also provide some
indication of what beaches are preferred.

With the provision of recreation reserves in the Dampier
Archipelago, I cannot see that shack development should be
permitted on nature reserves. However, camping on a
restricted basis, and on nominated beaches, is acceptable.
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Delambre Island is used almost exclusively by the public
from Wickham and Roebourne and camping activities on this
island should be allowed to continue. Norbill Bay on
Rosemary Island is also very popular camping site and is
suitable for this purpose as few turtles use this beach.
Camping could possibly also be permitted in the bays on the
north of Rosemary Island, however public access should be
totally excluded from the beaches on the west of Rosemary
Island. 1In view of the nature of the vegetation, and the
rainfall pattern, I believe open fires on the nature
reserves should be prohibited.

In August 1983, cabinet approved the recommendation by the
Minister for the Environment that the Nor West Game Fishing
Club's present lease on Rosemary Island be renewed.
Discussions have been held with the club's president on
restricting the use of the tractor to the well site and
lease area only.

Efforts have been made, through the press, to inform the
public of the reserve status and conservation values of the
islands.

1.4 oOther Aspects of the Dampier Archipelago

1.4.1 Aboriginal Sites

The locations of midden and rock etching sites have been
recorded for islands in the Dampier Archipelago. A proper
survey of these sites should be undertaken by the W.A.
Museum.

1.4.2 Historic Sites

A detailed survey of historic sites in the Dampier
Archipelago was undertaken in 1979 by Jack MacIlroy for the
Australian Heritage Commission. The history of the
wreckage of a USAF Catalina flying boat on Enderby Island
has now also been determined with the assistance of the Air
Force Association.

1.5 1Island Nature reserve Management

1.5.1 signs

Because of the amount of public utilisation of the nature
reserves, it will be necessary to erect signs on beaches
informing the public of the island status, and of the
regulations applying to the use of the nature reserve. To
cover all nature reserves in the archipelago, 32 signs will
be required. Approval has to be obtained from the Hampton
Harbour Boat and Sailing Club to erect an information board
at the boat club ramp and approaches are being made to the
Shire of Roebourne to erect similar signs at the public
ramp.

1.5.2 Pest Species Control
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prior to the shooting operation and I have suggested they
do this 2-3 weeks prior to our arrival.

4, BEDOUT ISLAND -~ RECOLONIZATION BY RATTUS

Rattus rattus have apparently recolonized Bedout Island,
despite an intensive poisoning campaign in September 1981.

It has been proposed to visit the island in July 1984 to
assess population numbers and to bait again in September/October
1984,

5. MUIRON ISLANDS

These were visited in October 1983 with ADW and DWO to
assess and discuss the proposed use of the island by a
local charter operator for overnight camping. Comment was
later made on WAWA approval for the charter operator to
conduct overnight camping excursions to South Muiron
Island.

These islands, and others in the vicinity are coming under
increased recreational pressure and management plans for
their use should be prepared as soon as possible.

6. MONTE BELLO ISLANDS

These were visited in May 1983 with personnel from the
Australian Radiation Laboratories.

Fauna lists were compiled during the visit, and five
species of bird not previously recorded were observed. Mus
musculus were also recorded for the first time.

7. THEVENARD ISLAND AND THE MARY ANNE GROUP

An aerial survey of the islands between Dampier and Onslow
was conducted in December 1983.

Steamboat Island is presently visited by a marine charter
based in Dampier and it is their desire to obtain aproval
to erect chalets on this island. The airstrip on Sholl
Island, constructed by the manager of Mardie Station,
appears to be now unusable. A recent fire on the island
has removed much of the vegetation and the sand has become
unstable.

There was evidence of camping on many of the islands.

A landing was made on Thevenard Island, and the Mackeral
Island resort inspected. The Tamarisk trees are still
present, as are three palm trees in the excavated
waterhole, These should be removed and natural species
from the adjacent mainland used for providing shade around
the chalets.

8. MUNGAROONA RANGE NATURE RESERVE
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1. FIRE

1.1 Firebreak Design and Construction

Firebreak construction and expansion work has been
undertaken on Tutanning, Dragon Rocks and Dunn Rock
(external) Nature Reserves. Work is programmed for the
immediate future on upgrading some sections of firebreaks
on Boyagin Nature Reserve, and with constructing firebreaks
around the central Dobaderry Nature Reserve.

A contract vegetation survey of the Dobaderry Nature
Reserves is nearly completed and this will be used for
designing the internal firebreak system. Another contract
vegetation survey of Dunn Rock Nature Reserve will be
completed by the end of this financial year, and will also
be used for internal firebreak design.

Proposed work for the 1984/85 financial year includes
further construction work on the Dragon Rocks and Dunn Rock
(external) Nature Reserves, plus new firebreak construction
on internal breaks for Dunn Rock Nature Reserve and
Mooradung Nature Reserve.

1.2 Firebreak Maintenance

The length of firebreaks is unchanged from last year, being
743 km of external breaks and 271 km of internal breaks.
Fifty four reserves (four of which are encompassed in

larger reserves) are firebreaked. The firebreak maintenance
organized by the Pingelly Reserve Management Team has been
reduced slightly with the formation of the Katanning
Management Team.

The late break of season last year, and the protracted
clearing burn period this year resulting from the
unseasonal weather, has resulted in minimal herbicide work
on firebreaks. Some erosion control work using rocks has
been tried at Tutanning Nature Reserve.

1.3 Fire Control

One hundred and eighty nine manhours have been spent by
Departmental personnel in the Pingelly District attending
burns. This has been for six clearing burns, one clover
burn and one wildfire adjoining reserves. Six other
clearing burns and one clover burn in the east of the
District were adjoining Reserves but were not attended by
Departmental personnel. This was due to either lack of
notification on the specific day, or conflicting priorities
with other prescribed burns.

No areas of Nature Reserves were burnt during any burns,
with the exception of several minor hopovers which were
rapidly extinguished, usually by our Departmental
personnel. At these fires however several areas of
privately owned bush were burnt which shows the value of
having Departmental personnel attending these burns.
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There is one grass burn still planned for adjacent to a
Nature Reserve (as at April 2). Two prescribed burns are
also planned for on Nature Reserves, one a fuel reduction
buffer burn, and one a research burn at Tutanning Nature
Reserve.

2. BIOLOGICAL SURVEY

2.1 Proposed Nature Reserves

During the year nine reserves or areas of bushland have
been inspected as potential Nature Reserves. Five of these
were or will be recommended. Five other reserves were
surveyed in conjunction with other purposes.

2.2 Vesting of Nature Reserves

Six un-vested Nature Reserves have been surveyed and five
have or will be recommended for vesting in the Western
Australian wildlife Authority.

2.3 Contract Surveys

As mentioned above, two contract vegetation surveys have
been commissioned. These are for the Dobaderry Nature
Reserves, and the Dunn Rock Nature Reserve. The results of
these surveys will provide information on fragile
vegetation areas, low fuel areas, and lightly vegetated
areas, all of which will assist in designing the internal
firebreaks for these reserves. The surveys will also
provide the basic botanical data for these reserves, and
hence for the surrounding area which will assist future
vegetation work on nearby Nature Reserves.

2.4 Tutanning Nature Reserve

The six permanent pit trap lines at Tutanning have been
regularly monitored with a store of data, especially from
recaptured dunnarts (Sminthopsis), being accumulated. Of
note was the capture of a honey possum last November.

3. RESEARCH

There has been little time for independant research
activities. The Pingelly Team has however provided
assistance to research personnel from the Department, plus
others including CSIRO.

Flora taxonomy has been undertaken as an aid to vegetation
surveys and Nature Reserve flora species lists. The
Pingelly herbarium contains 1 378 specimens representing
760 species. Plant identifications done for other officers
include 130 specimens for the District Wildlife Officer.

4, REHABILITATION

Work on rehabilitating gravel/sand pits on Nature Reserves
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To the present date (March 30) the only new firebreaks
programmed for the current year are 4.7 km at Lake Muir and
buffer strips at Lake Unicup, East Brook and East
Pinticup/Cobertup.

Firebreak construction has been, of necessity, limited by
budgetary constraints and the work required to establish a
new team.

Budget proposals for the 1984/85 financial year make
provision for the construction and upgrading of firebreaks
at Sheepwash Creek Nature Reserve as a matter of priority.
Provision has also been made for survey work by consultants
to be carried out on important nature reserves. This work
will provide a sound basis for the design and construction
of new firebreak systems.

The programme for 1984/85 may require re-assessment pending
the outcome of current proposals for the amalgamation of
this Department within the proposed Land Management
Department.

1.2 Firebreak Maintenance

Approximately 1,170 km of firebreaks on 68 nature reserves
are managed by the KRMT.

During the 1983/84 financial year aproximately 800 km of
firebreaks on 44 nature reserves were included in the
Annual Maintenance Programme.

1.3 Fire Control

1.3.1 wildfires

Since the establishment of the KRMT in October 1983 to the
present date (March 30) there have been five wildfires on
reserves within the Katanning District. These fires
involved Katanning District personnel for the equivalent of
25%4 man/days, plus a heavy involvement by Wanneroo
personnel and District Wildlife Officers.

In addition Katanning personnel assisted at four wildfires
in the Wanneroo Management District for the equivalent of
11 man/days and at a National Park in the Avon Valley for
the equivalent of 3 man/days.

1.3.2 Pprescribed Burns (non-Departmental)

To the present date (March 30) Katanning staff have
attended five burns on private property adjoining nature
reserves. Three of these burns were in the Katanning
District and two in the Wanneroo District. A total of 7
man/days were involved in this aspect of fire control.

1.3.3 Prescribed Burns (Nature Reserves)
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The programme for April/May, 1984 is for the burning of
three buffer strips in the Shire of Cranbrook and two block
burns in the Shire of Manjimup. One buffer strip burn is
also planned for a nature reserve in the Shire of Albany.

2. BIOLOGICAL SURVEY
2.1 Proposed Nature Reserves

Since October 1983 two areas of bushland have been
surveyed. One area was recommended as a nature reserve and
the other for inclusion into an existing nature reserve.

2.2 Nature Reserves

Data has been collected on a number of nature reserves on
an opportunistic basis.

4. CONSULTANCIES

Two contracts for consultancy work have been let during the
present financial year. These have included a contract for
vegetation surveys of the Lake Unicup, Kulunilup and Yarnup
Nature Reserves; and a contract for providing data sheets
and criteria for assessing Phytophtora cinnamomi on nature
reserves.

5. GENERAL MANAGEMENT ACTIVITIES

A wide range of general management activities have been
undertaken on nature reserves by the Katanning Team. They
have included:

1. examination of a proposal to mine on a nature reserve;

2. inspection of nature reserves;

3. production of base maps for nature reserves;

4, liaison with the Agriculture Protection Board to
control declared animals and plants on nature
reserves.

3. TWO PEOPLES BAY NATURE RESERVE

Apart from carying out the general management duties
associated with running the Two Peoples Bay Nature Reserve,
Reserves Officer G. Folley has again been deeply involved

in translocation work with the Noisy Scrub-bird (Atrichornis
clamosus). This successful project has received wide media
coverage and it will be the subject of a special report.

No further translocations will be attempted during 1984/85.

Work at Two Peoples Bay Nature Reserve during 1984/85 will
be directed towards consolidating the advances of the last
few years.

For some time a number of people have been working on a
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bulletin which will include biophysical information and a
history of the reserve, It is intended that this bulletin
will be completed during 1984/85 and that work on a
management plan will begin.

6. OTHER ACTIVITIES

Until the KRMT is established in Katanning little effort
will be made in the public relations and education sphere.
However during the past year I again gave a lecture at an
Advanced School of the Bush Fires Board.

During March 1984 I toured parts of the south-west with
members of both a House of Representatives Standing
Committee and a Select Committee of the Legislative
Assembly. Both committees were examining aspects of bush
fires, the former in relation to environmental impacts and
the latter with respect to fire control.
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APPENDIX 2

Katanning Management District - General Reserve Data

Reserve Data as at 30/3/84

Total Number of Reserves 292

including Unvested Nature

Reserves

Total Area of Nature Reserves approx. 234 465.84 ha*
Average Size 802.965 ha

Size Range of Reserves 0.2342 ha-94 170.3799 ha.
Total Reserves Vested in WAWA 198

*Figure includes all of Lake Magenta. It does not include
the unsurveyed Doubtful Islands and is inaccurate for 5
reserves which are part of other management districts.
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which is distributed, with the final plan, to those people
who submitted comments. In some cases the draft plan is
released at a public meeting held at the regional centre of
the local government authority concerned.

1.3 Results

The following management plans are at the stage detailed
below:

Management Plan Name Stage
Plan No.
5 Nature Reserves of the Audit of Submissions
Shire of Dandaragan, published
Volume 1 Final Plan in Press

6 Nature Reserves of the Draft Plan in Press
Shire of Toodyay

7 Nature Reserves of the braft Plan in final
shire of Wyalkatchem stages of
preparation

1.4 Proposals

The following year should see the completion, at least to
the draft stage, of the following management plans:

Nature Reserves of the Shires of York-Northam

Field surveys are continuing, including the establishment
of a long term monitoring trapping program (see section 5).

chiddarcooping Nature Reserve

Work continues in this area, accompanied by the realisation
of the importance of a detailed vegetation survey upon
which management decisions can be based.

Nature Reserves of the Perth Metropolitan Region

This plan is in the very early stages and it is hoped to
develop a high degree of community involvement in the
pre-planning stages.

1.5 Publications

Crook, I.G., Williams, A.A.E., Chatfield, G.R. and Moore,
S.A. (1984). Nature Reserves of the Shire of
Dandaragan, Volume 1. West. Aust. Nat. Reserve
Manage. Plan No. 5 (Dept of Fish. and Wildl. : Perth).

Moore, S.A. and Ramsden, T.J. (1983). Nature Reserves of
the Shire of pandaragan, volume 1. West. Aust. Nat.
Reserve Manage. Plan No. 5 (Audit of Public Submissions)
(Dept. of Fish. and wWildl. : Perth).
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2.6 Publications

None
3. RURAL INFORMATION SYSTEM (RIS) JOINT PROJECT

3.1 Objectives

To use the available technology to enter, store and
manipulate reserve management information, and to test the
suitability of this technology for these tasks.

3.2 Procedure

The project extended well beyond the proposed deadline of
August 1983 to November of the same year. By this date all
reserve management and flora atlas information had been
entered, manipulated and used for display purposes.

3.3 Results

All data was entered successfully, although this was time
consuming due to system problems. Output or products
obtained are as follows:

Lake Magenta

All the reports were fire management/protection orientated;
the only exception being an administrative report. These
products are considered to be representative of other
reserve management data which in future could be utilised
in a similar manner. A brief listing of the products
follows:

*Fire protection plan

*Fire history map and report
*Jegetation Map

*Soils Map

*Land Clearing Map

*Reserve Administration Report
*Firebreak Details Report
*Firebreak Maintenance Report
*Fence Report

*Water Source Report

*Reserve Access Report

Western Australian (Flora Atlas)

Maps showing the distribution of flora were produced with
the inclusion of information previously unavailable.

The products were:

*State coast/local government authority map

*The above, plus any combination of 200 species of
wildflower.

*The above, plus rainfall isohyets

*The above, plus major towns in W.A.
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early stages (see section 1.4).

4.3 Results and Conclusions

The seminar brought together government departments, local
government authorities, tertiary institutions and community
groups to listen to 22 speakers. The speakers highlighted
the problems of fire and weed control, the need for survey
and planning, and for a continuing management input, if
management for nature conservation in the urban environment
is to be successful.

The need for a similar seminar dealing solely with the
problem of weeds was emphasised by many speakers during the
course of the seminar.

4.4 Proposals

One of the most important outcomes of the seminar was the
realisation, by many people, of the availability of this
Department as an advisory organisation. 1In the following
year advice regarding the management of urban bush areas,
will continue to be given to interested members of the
community.

4,5 Publications

Moore, S.A. (1984) (ed). "The Management of Small Bush
Areas in the Perth Metropolitan Region: Proceedings
of a Conference held on 20 September 1983 by the
Department of Fisheries and Wildlife (Fish. and Wildl.

Perth).

5. MONITORING

5.1 Objectives

To establish, as part of ongoing management planning, a
series of permanent traplines on a group of nature
reserves. This will provide initial data for management
planning, and also long term data as part of a monitoring
program,

5.2 Procedure

Traplines have been constructed on 3 of the 4 larger
(118-459 ha) nature reserves in the Shires of York and
Northam. Traplines will be in place on the fourth reserve
by spring of this year.

5.3 Results

None.

5.4 Proposals

The traplines will be regularly "opened" so that the small
mammal, reptile and amphibian populations of these 4 nature
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