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FOREWORD

The Land Conservation Aet 1970 established the Land
Conservation Councll, whose funetion is to 'carry out
investigations and make recommendations to the Minister with
respect to the use of public land in order to provide for
the balanced use of land 1in Victoria',

This report sets out to provide information for the

review of the use of public land in the South-western Area,
District 1. It briefly describes and assesses the physilcal
nature and resources of the land and the alternative forms
of land use.

The report provides a factual basis on which members of the
community may base their submissions to the Council and en-
sures that all those persons and bodlies who have an interest
in the future use of public land in thils area can obtaln and
study the basic information, which the Counecil itself will
study. They will thus be able to make informed and con-
structive suggestions to the Council for 1ts consideration.

In making this report available, the government hopes that
all interested parties will be able to participate in an in-
formed fashion in the process of conslidering how public
lands should be used. It is hoped that, in making
submissions, members of the community will use as a basls
the information provided by this study.

The Council will make its recommendations only after due
consideration of those submissions.

Demands for land for various purposes are many and varied;
some of them are compatible and some conflicting or com-
petitive. It is therefore important that declsions made are
based on factual evidence, not on subjective criteria.

Submissions are now invited and should reach the Secretary
of the Land Conservation Council within 60 days of the pub-
lication of this report, as notified in the Vietoria
Government Gazette.

Land Conservation Council ’Aﬁﬁfﬁ_

464 St. Kilda Road S3.G.MeL. DIMMICK
MELBOURNE 3004 Chairman
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LAND CONSERVATION ACT 1970

EXTRACT

Public Land
Section 2.

(1) "Public land" means -

(a) land which 1s not within a city town or borough and
ls -

(1) unalienated land of the Crown including land
permanently or temporarily reserved under
section 4 of the Crown Land (Reserves) det
1978, State forest and parks within the mean-
ing of the National Parkes Aet 1975;

(11) wvested in any public authority (other than a
municlipality or a sewerage authority within
the meaning of the Sewerage Dietricts Aect
1958); or

(111i) vested in the Melbourne and Metropolitan Board
of Works:; and

(b) any other land which the Governor in Council
declares under sub-section (2) to be public land
for the purposes of this Adet.

"Reserved forest" and "State forest" have the same
meanings as in section 3 of the Forests Aet 1958.

(2) The Governor 1n Councll may on the recommendation of the
Minister made after consultation with -

(a) any Minlster of the Crown in whom any land is
vested; or

(b) the Minister responsible for a publiec authority in
which any land is vested -

by proclamation published in the Government Gazette
declare any such land to be public land for the purposes

of this Adet.

Functions of the Council

Section 5.
(1) The Counecil shall -

(a) earry out investigations and make recommendations to
the Minister with respect to the use of public land
in order to provide for the balanced use of land in

Victoria;
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(b) make recommendations to the Governor in Council as
to the constitution and definition of water supply
catchment areas under the Soil Conservation and
Land Utiligation Aet 1958; and

(c) advise the Soil Conservation Authority concerning
policy on the use of land (whether public land or
any other land however vested) in any water supply
catchment area.

In making any recommendation the Council shall have
regard to the present and future needs of the pecple of
Victoria in relation to -

(a) the preservation of areas which are ecologically
slgnificant;

(b) the conservation of areas of natural interest beauty
or of historical interest;

(¢) the creation and preservation of areas of reserved
forest;

(d) the creation and preservation of areas for national
parks;

(e) the creation and preservation of areas for leisure
and recreation, and in particular of areas close
to cities and towns for bushland recreation
reserves;

(f) the ecreation and preservation of reserves for the
conservation of fish and wildlife;

(g) the preservation of specles of native plants; and

(h) land required by government departments and public
authorities in order to carry out their functions.

Where the Council recommends the alienation of any land
the recommendation shall include the Council's opinion

as to the best method of alienating the land to ensure

the most satisfactory use and management of the land in
the public interest.

Any person or body may make submissions to the Council
as to how any public land can be better used to meet the
needs of the people of Victoria and the Council shall
consider any such submissions before making any recom-
mendation under paragraph (a) of sub-section (1)

Investigations, notices and reports

Section 9.

(1)

The Council shall not make any recommendation under this
det in relation to any district or area without a prior
investigation of the district or area.
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(2) Before commencing any investigation under paragraph (a)
of sub-section (1) of section 5 the Council shall pub-
lish a notice in the Government Gazette, 1n a newspaper
circulating throughout the State and in a newspaper
circulating particularly in or in the viecinity of the
area or dlstrlct to be investigated stating that an in-
vestigation of the district or area described 1n the
notice 1s to be carried out for the purposes of thls
Aet.

(3) On completing an investigation of a district or area
under paragraph (a) of sub-section (1) of sectlion 5 the
Council shall -

{a) publish a report of the lnvestigation;

(b) glve notice in the Government Gazette of the
publication of the report, the address where copies
of the repcrt may be cbtained or inspected and
stating that any submlissions to the Council in
relation to such report will be considered by the
Council if they are made within 60 days of such
notlce; and

(¢) publish notlice in a newspaper circulating throughout
the State and in a newspaper circulating partic-
ularly in or in the vicinity of the area or district
investigated of the publication of the report, the
address where coples of the report may be obtalned
or inspected and stating that submissions may be
made to the Councll and the date before which they
should be made.

(4) The Council shall consider any submissions in relation
to such report made by any person or body within 60 days
of notice being glven under paragraph (b) of sub-section
(3).

Notice to be given to publlic departments
and authorities in certain cases

Section 10,

(1) Not earlier than 60 days after notice being given under
paragraph (b) of sub-section (3) of section 9, the Coun-
¢ll shall send a copy of 1its proposed recommendations
to -

(a) the Councll of any municlpality in the municipal
district to which the recommendation relates is
situated;

(b) any other public authority or government department
that in the opinion of the Council has an inter-
est in the area of the proposed recommendation; and

(e¢) any person or body who made a submission under sec-
tion 9 =
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and shall consider any submissions received within 60
days of the sending of such copy to the council,
authority, department, person or body or in the case of
a public authority or government department within such
longer period as may be agreed upon between the Minister
and the Minister administering that department or
responsible for that authority.

(2) Where any recommendation is made to the Minister under
this Aet it shall be accompanlied by a copy of any
submissions recelved from any person body department
authority or council pursuant to the provisions of sub-
section (4) of section 9 or sub-section (1) of this
sectlon.

Government departments and authorities
to give effect to recommendatlons

{3) Where the Council has made a recommendation to the
Minister under paragraph (a) of sub-section (1) of
section 5 the Minlster may, after he has given not less
than fourteen days notice of hls intention so to do to
the Minister administering a government department or
responsible for a publie autherity recommend to the
Governor in Council that notice of the recommendation or
that part of the recommendation that affects the
government department or public autherity be glven to
the government department or public authority concerned
and where notice of that recommendation or part is so
glven by the Governor in Council it shall be the duty
of the government department or public authority to use
all diligence and dispatch to glive effect to such
recommendation so far as 1t affects any land vested in
or controlled by 1¢t.

Copy of every recommendation and of
proposals to be tabled in Parliament

Section 11.

A copy of every recommendation of the Council made under
sub-section (1) of section 5 and of the proposals of the
Council submitted to the Minlster pursuant to section 7
shall be laid before both Houses of Parllament within four-
teen days of the making thereof if Parliament 1s then sit-
ting and if Parliament 1s not then sitting within fourteen
days after the meeting of Parliament.

A copy of the Land Conservation Aet 1970 can be obtained
from the Government Printing Office, 7a Parliament Place,
Melbourne, 3002.
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1. INTRODUCTION

The Land Conservation Council first investigated the South-
western Area, District 1, in 1971/72, and published final
recommendations on the use of publiec land in April 1973.

These recommendations have been accepted by the government
and have been or are being implemented. They allocated
sufficlent publiec land to meet a proportion of the require-
ment for State and private softwood plantations until 1981,
and recommended that the balance be obtalned from purchased
freehold land. Councll also indicated that it would review
the need to provide additional land for softwood production
after 1981 and this report is the first stage of that re-
view.

In its original report Councll recommended substantlal areas
as 'land with no primary use', which inecludes both multi-
purpose areas and uncommitted land. It recommended that the
multi-purpose areas be used for a number of low-Intensity
compatible uses - such as outdoor recreation, hardwood prod-
uction, apiculture, gravel extraction, and grazing - without
having a predominant use. It recommended that the uncom-
mitted land be managed to protect the natural ecosystems, 1ln
order to keep options for future use open, and to produce
those goods and services required by the community that can
be supplied without seriously reducing the ability of the
land to meet future needs. Council indicated that, as com-
munlty needs changed and more information on resources be-
came avalilable, it would be necessary to review the use of
both these types of land.

While 1its major lmpetus comes from the need to lnvestigate
whether further public land shcould be made available for
softwood plantations, this review will cover all public land
in the study area. However, emphasis will be placed on the
resources and potential uses of the land categorized as
'land with no primary use'., For the purposes of this report
all such land wlill be referred to as "uncommlitted land', in
the sense that it is not committed to any one primary use,
although substantial portions are reserved forest under the
Foreat Aet 1958.

Aims and Methods

This report briefly describes the physical and bioclogical
characteristics of the land, examlnes alternative forms of
land use, and assesses the hazards and conflicts assoclated
with such uses. To give a proper perspectlve, the report
considers the general regional characteristiecs of freehold
and committed public lands, as well as the specific nature
of the uncommitted public land.



It draws heavlly on information contained in the origlnal
'Report on the South-western Study Area - District 1', pub-
lished in 1972. Where necessary, information has been up-
dated, and additional material that was not then available
has been 1ncorporated. For a more comprehensive description
of the study area, however, readers are referred to the
original report, coples of which are held in many libraries
and by many government departments. A copy 1s also avall-
able for inspection at the offlces of the Land Conservation
Couneil.

The present report 1s the first stage in the decision-making
process for the future use of public land in the study area.
It does not contain recommendations - rather, it presents

factual information on which land use decisions can be made.

It 1s divided into four main parts: Part I 1s an introduct-
ion, Part II describes the physical and biological nature of
the land, Part III deals with the major forms of land use,
and Part IV provides more detalled informatlon. In Part IV
the study area has been divided for convenience into seven
descriptlive blocks, and a consistent format of headings 1s
used so that the reader can readily find specific informat-
ion for any block and compare one with another. Explanatory
tables, maps, and a number of appendices complete the
report.

Information has been supplled by government departments,
public authoritles, and Interested individuals, and has also
been obtained from published reports and other sources.

The Study Area

The study area lies in the south-western corner of Victorila
(see Map 1). It consists of all the land in the Shires of
Portland (368,100 ha) and Glenelg (358,200 ha), but does not
inelude Crown land in the town of Portland (3,411 ha). How-
ever, 1t would be unrealistic to describe the study area
without reference to the future development of that town.
Indeed, the economic future of a much larger area, encompas-
sing most of south-western Victoria and south-eastern South
Australia, will be linked closely to the development of both
the town and 1ts port.

The two shires cover a total area of 726,300 ha, of which
approximately 223,000 ha or 31% is publiec land in substan-
tial blocks. Smaller areas of publice land - such as road
reserves, stream frontages, and land in townships etc. -
comprise a further 36,500 ha (approximately) or 5%.

The study area 1s characterized by a gentle topography of
coastal and hinterland plains backed by low tablelands, gen-
erally less than 200 m above sea level but reaching 300 m on
the Dundas tablelands north-east of Casterton. There are
few hills and no major ranges. The most prominent relief
features are assoclated with low escarpments of the Kana-
winka Fault system and with steep slopes resulting from deep
dissection of the tablelands south and east of Casterton.
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The Glenelg River is the mest important dralnage feature.
It rises in the Grampian ranges to the north-east and flows
north--south through the study area, entering the sea via a
spectacular llmestone gorge at Nelson. The central part of
the study area, east of the Glenelg, is drained by its
tributaries - the Wannon, Crawford, and Stokes Rivers. The
south-east is drained by the Fltzroy and Surry Rivers and
Darlots Creek. West of the Glenelg River, surface drainage
ls not well developed and swamps abound.

Publle land In the study area carries a varilety of vegetat-
lon. In the south, tall forests of messmate, brown stringy-
bark, manna gum, or peppermint have mainly developed on
fertlile clay loams. In the northern and central parts wood-
lands of brown stringybark have developed on heavily leached
and impoverlshed sandy scolls. Numerous heaths and swamps
occur throughout. Large areas of softwood plantations have
been establlshed on moderately fertlle sandy soils.

Fopulation

The populatlon of the study area at 30 June, 1980, was esti-
mated to be 11,400 and that of the town of Portland 8,800,
giving a total of 20,200. During the last 25 years the pop-
ulation of the study area has declined slightly, but the
population in the town of Portland increased by 63.6%.

In addition to Portland, the main population centres in the
area are Casterton and Heywood. However, urban centres out-

Portland harbour and grain storage



side the study area such as Hamilton, Mount Gambier, and
Warrnambool have an important influence on land use within
it. Collectively, these towns have slightly increased
numbers.

The loss of population from rural areas probably reflects a
decline in the number of permanent employees on farms. A
trend towards the ownership of small holdlings in areas ad-
jacent to the town of Portland may account for the slight
increase in population in the adjoining Shire of Portland.

Future development at Portland

The town of Portland currently depends largely on activit-
ies related to primary industries for its economie base.

The activities include food processing (especially meat and
milk), wool and grain handling, fertilizer manufacturing,
petroleum imports, and timber processing. One of Portland's
majJor assets 1s 1ts natural deep-water port less than an
hour's steaming from the main coastal shlipping lanes. It 1s
likely that future development of the town will be linked
closely with greater utilizatlon and continued upgrading of
port facilitiles.

Alcoa of Australia Limited has recently commenced building
a major aluminium smelter south of Portland and expects it
to be operating with a production capacity of 528,000 tonnes
per year by 1989-90. However, this schedule could be
altered if the demand for primary aluminium changes.

The building of the smelter will result in only a limlted
amount of direct employment, since many of the jobs will
require a speclalized work force not existing locally. How-
ever, indirect employment is certain to increase substant-
lally in local industrles servicing the parent company and
its employees.

Moreover, associated diversification and lncreased utiliz-
ation of the port, together with further upgrading of fac-
ilities, should make it more attractive as an entry and exit
point for a wider range of bulk commodities and general
cargoes.

Any 1ncrease in the throughput of agricultural products
would increase the likelihood that industries associated
with the processing of those products would establish or
expand thelr local operations. Portland has supported a
large meat-processing works for some years, but the lack of
sultable port facilities to handle refrigerated meat-con-
tainers may have contrilbuted to the severe cutbacks there
during the recent national down-turn. Inereased utillization
of the port for grain-handling would inecrease the prospect
of a grain-processor establishing in the regilon.

Extensive deep-sea trawling grounds recently discovered to
the south-west could eventually support a large trawler
fleet based at Portland. The catch might be processed loc-
ally at the existing factory, transported to existing facil-
39855/81—2



ities in eastern South Australia, or supplied to the fresh-
fish trade in Melbourne.

Softwood Holdings Limited have recently bullt a large modern
particle-board mill at Portland, which began operating in
1977. A substantial increase in wood intake is planned in
the future, based on supplies from company-owned plantations
and an assured increase from State-owned plantations, to-
gether with expanding markets.

The development of the Alecoa aluminium smelter, and of these
other projects, will have a substantial effect on the econ-
omlc development of the town and on the adjolning area of
south-western Victoria.



PART II
PHYSICAL AND BIOLOGICAL RESOURCES



2. LANDSCAPE EVOLUTION

This brlef description of landscape evoluticon is more read-
ily understood by reference to Figure 1 (which deplcts the

geological time scale), Map 3 (Geomorphology), and the geo=-
logical map sheets for the area avalilable from the Depart-

ment of Minerals and Energy.

The regional bedrock - comprising Palaeozoic sediments,
metamorphle rocks, and ancient submarine lavas - outcrops
within the valleys of the major streams dralning the Dundas
Tablelands. To the north of the study area it underlies
Tertiary sediments deposited in the extensive yet relatively
shallow Murray Basin, whereas south of the Dundas Table-
lands 1t is covered by a thick (up to 7,600 m) sequence of
Mesozolc and Tertiary sediments deposited in the major east-
-west trough of the Otway Basin.

The Otway Basin developed in the early Cretaceous (about

135 million years ago) and extended as a major trough across
western Victoria and south-eastern South Australia. The
Dundas--Padthaway Ridge, extending west from the Gramplans
into South Australia, marked its north-western margin. Great
thicknesses of non-marlne mudstone and sandstone were de-
posited in the Lower Cretaceous and these sediments outecrop
over 1,100 sq. km in the Merinoc--Casterton--Coleraine area
as a broadly triangular tableland and elevated platform. At
the end of the Lower Cretaceous (some 100 million years ago)
the Otway Basin widened and the sea gained access. Non-
marine sedimentation changed tc marine depositlon and during
the Upper Cretaceous thick sequences of shales, greensands,
and sands were lald down under shallow marine conditions.
These do not outcrop, and are known only from bore records.

During the early Tertiary (approximately 70 million years
ago) the sea began to advance further inland. To the north
of the study area, the Murray Basin began to form a distinct
depositional trough, and a majJor marine transgression took
place durling the Oligocene and Miocene. At this time, the
Dundas Ridge formed a peninsula between the Murray and Otway
Basins. Extensive deposition of fossiliferous marls and
limestones occurred in both basins, but, within the study
area, outcrops are restricted to the valley of the Glenelg
River near Dergholm, and on the Kanawinka and related es-
carpments near Dorodong, Corndale, Bahgallah, and Glenaulin
~-Drik Drik. Bore records alsc indicate perliods of volcanic
activity during the early Tertiary.

As the sea began to retreat from its maximum landward invas-
lon within the Murray Basin, a series of low sand ridges
(Dorodong Sand), marking the positions of former shorelines,
developed sub-parallel to the Kanawinka escarpment. These
ridges date from late Miocene to early Pliocene times (about



Era Period Epoch Age
(million
years)
Cainozoie Quaternary Recent 0.015
Plelstocene 1.8
Tertiary Pliocene 5
Miocene 22.5
Oligocene 36
Eocene 55
Palaeocene 65
Mesozole Cretaceous 136
Jurassie 195
Triassic 225
Palaeozoice Permian 289
Carboniferous 367
Devonian 416
Silurian Lie
Crdoviclan 509
Cambrian 575
Precambrian
Figure 1: Geological time scale

10--5 million years ago). Although relatively poorly
developed, they correlate with the prominent and extensive
ridges, widespread on the Wimmera Plains, forming the
Parilla Sand. Surface dralnage 1s not well developed on the
plains, and chains of swamps and small lakes are aligned
along the intervening swales between dune ridges.

During the marine invasion, the Dundas and Merino Tablelands
underwent prolonged erosion and deep weathering, resulting
in the development of a resistant lateritic capplng. The
process of laterlitization is thought to have extended over a
long period, ending in the early FPliocene. Laterites up to
10 m thick are common throughout these tablelands today.

Major earth movements in late Pliocene to early Plelstocene
times resulted in the development of a series of structural
blocks, some of which were uplifted while others were de-
pressed. The former Pliocene plalin, which developed as a
result of a prolonged erosional phase in the late Tertiary,
was broken up into a number of tablelands, which now occcur
at varying elevatlons in response to the tectonlic forces
that initiated thelr development. The late Tertiary land
surface is preserved on the tablelands because of their re-
sistant laterite cappings. The Normanby Platform and the
Mount Clay Block do not have lateritized surfaces but are
capped by basalt, which is also resistant to weathering and
erosional forces.

A number of geomorphic units occur within the area. These
are described below and their location is shown on Map 3.
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Dundas Tablelands

This unit extends from the Gramplan ranges west towards
Dergholm and Coleralne where 1t passes into, or is faulted
against, the Dergholm Platform and Merino Tablelands res-
pectively. It 1s a stepped tableland complex, terminated

on its western margin by the Kanawinka escarpment and in the
south by the Hotspur Monocline. In the east, the southern
margin passes imperceptlibly into the basaltlc plains and the
northern margin into the Wimmera plains. Along the northern
and western borders, dissection by the Glenelg River and its
tributaries has exposed the Palaeozolc bedrock beneath the
deeply lateritized capplng. In the Youpayang area, the
tableland surface passes beneath Tertiary marine sediments
that in turn underlie sand sheets and irregular hummocky
dunes of Quaternary age.

Merino Tablelands

The Merino Tablelands form a broadly trilangular plateau at a
lower elevatlon than the Dundas Tablelands. They are com-
posed of soft, Lower Cretaceous sediments capped by a thin
veneer of Tertiary sediments towards the west, and are lat-
eritized to a depth of about 10 m. These sediments are less
resistant to weathering than the Palaeozolic bedrock material
of the Dundas Tablelands, and rivers have dissected the
former Pllocene plaln, leaving only small areas as flat,
laterite-capped hills above deep and broad valleys.

Dergholm Platform

A sub=-unit of the Merino Tablelands, the Dergholm Platform
has Lower Cretaceous sedliments outcropping in the valley of
the Glenelg River. The platform 1s a relatively flat sur-
face developed mainly con Tertlary limestones and laterit-
ized Pliocene sands, capped by more recent slliceous sands
and swamp deposits. The platform lies between the Kana-
winka Fault to the west and the Salt Creek Fault to the
east, and the surface i1s little dissected apart from the
valley of the Glenelg River.

The Normanby Platform and Mount Clay Block

At the elevated western extremity of the Western District
volcanic plains lies the Normanby Platform, capped by
slightly dissected basalt and Quaternary sediments. The
platform was uplifted and tilted to the east by movement on
the Kanawlnka Fault system 1n Plio--Pleistocene times (about
2.5 million years ago). Elevations approach 150 m along the
western margins, but decline steadlly towards the east until
the platform surface merges with the coastal plailn near Hey-
wood, Five low velecanic cones rise above the general
surface, and at least one limestone dune of Plelstocene age
is perched on the south-western edge.

Surface drailnage occcurs through the swampy Fitzroy and Surry
Rivers, although the Crawford River, now deeply incised
along the northern margin of the platform, once flowed south
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to join the Fitzroy River west of Heywood. 1In turn, these
rivers were probably once linked wlth the Surry River and
entered the sea via Heathmere. Pliocene basalt flows be-
tween Lyons and Drumborg, and subsequent river capture, were
probably responsible for the Crawford River being diverted
to its present course.

The Mount Clay Block 1s an elevated fault block consisting
of Miocene limestone overlain by Pliocene and Pleistocene
basalt, tuff, and scoria from the Mount Clay wvolecano. On
the western half of the block, siliceous sands and swamps of
Quaternary age overlle the basalt and Miocene llmestone.

Follett coastal plain

By the end of the Tertiary period (about 1.8 million years
ago), shallow sea covered most of the south and west of the
study area. At 1ts maximum extent the marine incursion ex-
tended to the Kanawlnka escarpment, and the Glenelg River
bullt a delta east of Killara Bridge, where it entered the
sea. Offshore, sandy limestone with abundant oyster beds
and local fossiliferous clays were deposited and now under-
lie most of the Victorlan part of the Mount Gambier (Foll-
ett) coastal plain south-west of the Kanawinka escarpment.
Remnants of similar deposits also occur at Portland and
probably underlle the Tyrendarra coastal plain to the east.

Intermittent uplift of the land throughout the Pleistocene
led to retreat of the sea in pulses, produclng a succession
of new shorelines. Former shorellnes are marked by sub-
parallel north-west to west-north-west dune limestone ridges
(Bridgewater Formation) separated by inter-dune corridors
between 2 km and 11 km wide. The ridges - of carbonate sand
and characterized by cross-bedding - occur between the Kana-
winka escarpment and the edge of the continental terrace,
and are thought to span much of the Plelstocene (0.01==0.7
million years ago). Similar ridges of dune limestone occur
on the Tyrendarra coastal plain east of Portland. The
Inter-dune corridors are lnvarlably flat, with numerous
lakes and small swamps aligned and elongated along a north-
west--south-east axis, broadly parallel with the Kanawlinka
escarpment.

With each retreat of the sea the Glenelg River extended its
course across the newly emerged coastal plain. Successive
rejuvenation following each period of uplift caused the
river and its lower tributaries to become deeply entrenched
in a steep gorge. The beach and dune topography developed
along the coastal strip between Cape Bridgewater and Nelson,
and within Bridgewater Bay, represents the most recent phase
of shoreline adjustment. The dune complex consists of
irregular transverse dunes with crests up to 60 m high.
Areas of parabolic dunes and blowouts are also common.

Tyrendarra coastal plain

The plain, a similar feature east of the Normanby Platform,
has been modified in part as a result of Pliocene--Holocene
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basaltic lava flows. An extensive lake formed south of Hey-
wood when a lava flow dammed a former course of the combined
Crawford, Surry, and Fitzroy Rivers near Heathmere. The
lake sediments now form a plain about 16 km long and 8 km
wide between Heywood and Heathmere. The Tyrendarra basalt
flow from Mount Eceles also blocked the Fitzroy Rlver near
Homerton, forming an extensive lake north-east of the Mount
Clay block. Dune limestone ridges of similar origin and age
to those described on the Follett coastal plain cccur be-
tween Portland and Tyrendarra.

Volcanlc activity

Beginning in the middle Fliocene, voleanlec activity contin-
ued throughout the Pleistocene into the Holocene ( 4--5,000
million years ago). Extensive lava sheets were extruded,
and several flows disrupted exlsting dralnage systems by
infilling river valleys, in some places to a depth of 60 m.
Basalts 1n the Hamilton--Branxholme and Cobboboonee--Green-
wald areas, which date from the Plliocene, have developed
soll profiles up to 10 m thick, but few of the volcanoces
that gave rise to these older flows can be identlfled. More
recent flows are little modified by weathering and erosion
and therefore retain surface features such as stony rises,
compression ridges, and lava caves. The final eruption at
Mount Eccles to the east of the study area, which probably
took place about 20,000 years ago, gave rise to the Tyren-
darra lava flow. Highly fluid basalt fllled the valleys of
Darlots Creek and the lower Fltzroy River, resulting in the
formation of the Condah and Homerton swamps. The flow con-
tinued offshore for 16 km and now lies about 40 m below sea
level.

Not all volcanic activity resulted in lava flows. In a num-
ber of areas, explosive eruptions led to the accumulation of
volcanic ash. Mount Vandyke, Mount Deceptlion, and the
Eckersley Group north of Heywood are all composed of volecan-
iec ash and are of Quaternary age. Tower Hill, to the east
of the study area, conslsts of very thick layers of volecanic
ash, the last of which was deposited only 6,000 years ago.

Uncommitted land

Much of the uncommitted land in the study area consists of
unconsolidated grey to white siliceocus sand, which forms
extensive dune-fields and sheets with numerous swamps. This
formation probably ranges from late Plliocene to Holocene in
age (5,000 to 2,500 million years ago). It is widespread
throughout the study area, but 1s best developed immediately
south-west of the Kanawinka escarpment where, for more than
50 km, 1t forms a belt up to 10 km wide and 30 m thick.

The heavily leached slliceous sand is thought to have been
derived by winnowing and deflation of the calcarenite dune
ranges and from the newly emerpged sea floor. The formation
1s stable and well vegetated under present climatic condit-
ions, but was probably deposited, and re-distributed, during
several arld phases of the Quaternary period.
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3. SO0ILS

The distributlon of major soil groups is controlled predom-
inantly by the distribution of the parent material from
which they are derived. For this reason the major soill
types are closely related to the main geological provinces
and the physlographlc units.

In chapter 8, Land Systems, the solls of the study area are
classified in detail following a system evolved by Northcote
(1971). They belong to four maln soil types; deep quartz
sands, undifferentlated calcareous sands, grey-brown deep
loams and clays, and duplex grey-brown sands and lcams. The
properties and occurrences of these soll types in the study
area are discussed below.

Deep quartz sands

Heavily leached, grey-white, siliceous sands (often up to
several metres deep) are overlain by a thin layer of decom-
posing organic material. The medium-fine sands are general-
ly loose and structureless, wlth no clear differentiation of
soll horizons, although an impeding layer of humic deposits
and buckshot gravel is often present within the first 1.5 m.

The heavily leached sands are extremely acld and grossly de-
ficient in nutrients, including important trace elements
(such as copper and zinc). Although the addition of fert-
1lizer may overcome the chemical defieclencies, the seoils
have low water-storage capacity, which 1s a limiting factor,
and have very little potential for agricultural development.

Extensive plantations of Pinus radiata have been established
on these heavily leached sands, generally in areas where a
moisture-lmpedling layer occurs Wwithin 1--2 m of the surface.
The addition of chemical fertilizers, especlally phosphorus,
1s important for successful establishment.

Undifferentiated calcareous sands

The extensive moblle dunes fringing Discovery and Bridge-
water Bays conslst of limestone and calcareous material
moved onshore from the continental shelf and reworked by
wind action. The yellow-brown sands are loose and
structureless, with no horizon differentiation. They are
extremely alkaline, have a low nutrient content, contain
little clay or organic materlal, are poorly vegetated, and
are highly susceptible to wind erosion.

Red--black, uniform--gradational, sandy loams (terra rossa)
have developed on dune limestone ridges of the Nelson land
system. These soils are generally shallow, with a crumb
structure, friable throughout, and show little horizon diff-
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erentiation. They are more fertile than the leached and
calcarecus sands but are still defliclent 1In many nutrients.

Gradatlional sandy loams and leoamy sands have developed on an
orange sand transitional between the calcareous sands fring-
ing the dunes and the heavily leached silicecus sands. A
typical profile consists of dark greylsh brown, friable,
porous, loamy sand that gradually merges into a light brown
sand at depth. At about 1.5 m a massive, brown, loamy sand,
often extending to 3 m, impedes drainage. These areas,
adJacent to the Kentbruck Heath and north of the Glenelg
River towards Rennick, have been planted extensively for
softwood preduction.

Grey-brown deep loams and clays

These solils resemble black earths and prairie soils; their
dark brown to black profliles at the surface may become
yellowish at depth. They occur mainly on the Mesozole sedi-
ments of the Merinc Tablelands and, apart from phosphorus,
have adequate supplies of plant nutrients.

The areas they occupy are treeless, and existed as extensive
native grasslands at the time of European settlement. For
this reason they attracted early occupation and have been
used extensively for agriculture. Very little public land
remains on this soil type.

Desplte this attraction for early occupation, the soils are
highly susceptible to erosion, and the dissected tablelands
east of Merino and Casterton are the result of extensive
sheet, gully, and streambank erosion, and various forms of
mass wasting (for example, earth-flows, hill creep, land-
slips, and slumping).

Duplex grey-brown sands and loams

Duplex sands and loams are characterized by a distinct clay
subsoil. Two maln ty’pes occur withlin the study area.

The first type comprises three solls. In the broad inter-
dune corridors of the Mount Gambler coastal plain, especlal-
ly near Strathdownle, scils consist of poorly drained grey-
brown sandy loams or sands overlying a mottled dull heavy
clay. These solls are developed on Plelstocene and Holocene
lagoon and swamp deposits, with a thin veneer of wind-blown
sands.

Similar soils occur on the coastal plain south of Heywood,
where dark, greylish brown, sandy loams overlie yellow-brown
and olive-brown sandy clays. In the extreme north-western
corner of the study area a plain of Mlocene limestone, with
low and irregular sand ridges and numerous circular swamps,
represents the southern margin of the Wimmera plains. BSoills
consist of a fine brown sandy loam or grey-brown sand over-
lying mottled brown to orange clay. Virtually no publie
land remains on these soil types, and they have been extens-
ively cleared, and drained, for agriculture.
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The second group of duplex solls ocecurs on the Dundas Table-
lands, on the Normanby Platform, and on the volcanic plains.

On the Dundas Tablelands soils consist of a brown sandy loam
(A1 horizon) overlying a very gravelly loam (Ap horizon)
that merges abruptly into a mottled, orange, gravelly heavy
clay. These solls are generally derived from a fossil lat-
erite. Land on the Dundas Tablelands was among the earliest
that European settlers took up, and was used extenslively

for sheep grazing. Virtually none of this remalns as public
land.

The Normanby Platform occupies the western margin of the
basaltic plains, and solils consist of a dark reddish brown
gravelly loam over a grey-brown clay loam and mottled red-
brown clay, with flcaters of deeply weathered basalt. In
part, the basaltic parent material has been weathered to an
ironstone formation, which occurs as a hardened B horizon.

A large area of public land in the Cobboboonee and Annya
blocks occurs on this soil type, nearly all of which is cur-
rently used for hardwood production.

The maln soll type of the basaltic plains consists of a very
dark grey silty clay loam overlying a dark brown gravelly
clay loam and mottled brown heavy clay. It is restricted to
the east of the study area near Branxholme. Virtually all
this land has been alienated for agriculture.
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4. CLIMATE

Rainfall

Map 4 shows the 1sochyets of average annual rainfall within
the study area. This ranges from around 610 mm in the north
to more than 910 mm in the Cobboboonee forests west of Hey-
wood. Most of the study area receives reliable rainfall
between April and November, with July and August being the
wettest months. Table 1 shows the average rainfall, median
rainfall, and average number of raln days for each month at
six locations.

Most of the study area receives roughly twice as much rain-
fall in winter as in summer. For the area between Portland,
Dartmoor, and Heywood, winter rainfall is higher and 1s gen-
erally three times that received in summer. Serilous
droughts are not common, especlally near the coast, although
extended perlods of rainfall deflelency may occur in the
north and west of the study area.

Temperature

January and February are the hottest months and average max-
imum temperatures range from about 21°C on the coast to
about 27°C in the north. Average maxima fall steadily dur-
ing autumn and then more slowly through winter, to reach
their lowest values in July. At this time there 1s little
varlation across the study area and average July maxima
range from 13.0°C at Portland to 13.89C at Rennick (see
Table 2).

Daily maximum temperatures in excess of 38°C are not uncom-
mon between November and March, and have been recorded in
October in the north. All areas have experienced temper-
atures greater than 42°C and the absolute maximum for the
study area was 44,3°C recorded at Casterton in January 1959.

Average minimum temperatures range from February's 12°9C~=~
14°C to the June and July figures of 4°C--9°C., Sub-freezing
temperatures are generally confined to the winter (June--
August), but have been recorded as early as April and as
late as November. Absolute minima lie in the range -1°C to
-59C and are least severe near the coast.

Frosts

Frosts, although possible at any time of year, mainly occcur
during the 5--7 winter months. An annual average of 10--30
light frosts could be expected and 3--15 severe frosts.
Severe frosts are generally confined to winter but have been
recorded in April, and are not uncommon in October or Novem-
ber.



Table 1

RAINFALL

Station (number) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Now Dec Year

Portland A 36 36 Ly 68 g2 100 111 108 85 T 54 4g 851
(090070) B 26 28 37 66 88 95 108 106 81 69 50 4o gus
C g 8 12 15 19 20 2] 21 19 16 13 12 185
Heywood A 35 33 41 T4 g2 90 105 114 84 T4 67 53 862
(090048) B 26 29 42 73 91 84 107 108 79 64 62 50 868
C 8 9 12 15 18 18 21 21 18 16 14 12 182
Rennick A 28 33 31 68 85 88 112 103 77 T4 63 45 807
(090092) B 21 24 28 66 73 80 110 103 T 64 63 43 803
C 7 i 10 13 17 16 19 19 16 14 13 11 162
Casterton A 25 30 35 Lg 70 60 93 86 76 61 53 42 680
(090135) B 19 22 32 47 T3 49 86 79 77 53 4g L2 663
C T 7 10 13 17 17 21 21 18 16 13 11 171
Dergholm A 28 32 35 55 72 80 88 86 78 68 ig 4o 711
(090033) B 21 27 26 51 67 78 B2 83 79 63 L3 35 714
C 6 6 T 11 15 15 18 18 15 14 10 g 144
Edenhope A 24 24 28 45 60 65 73 69 63 55 39 30 575
(079011) B 17 14 23 38 52 61 66 68 59 51 33 26 566
0 4 4 5 8 11 12 14 15 12 13, 7 6 109
A = Average rainfall in mm
B = Median rainfall in mm
C = Average number of rain days (that is, a day receiving at least 0.2 mm of precipitation other

than frost, dew, or mist, measured between 0900 on consecutive days).

Source: Bureau of Meteorclogy, September 1979.

gt
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Table 2

MEAN MONTHLY MAXIMUM AND MINIMUM TEMPERATURES

Jan Feb Mar Apr May Jun Jul Aug Sep et Nov Dec
Mean monthly maximum temperatures (OC)
Portland 20,7 20.8 19.9 18.2 15.3 14.0 13.0 13.6 14.7 16.3 17.5 18.6
Heywood 23.9 25.0 22.9 20.6 16.6 14.5 13.8 14,5 16.0 18.5 19.6 21.6
Rennick 25.2 26.0 23.3 20.6 16.5 13.7 I3.3 14,2 15.9 18.8 20.3 22.9
Casterton 27.2 26.8 24.2 20.7 16.2 14.3 13.2 14.4 16.2 18.¢9 21.73 23.6
Mean monthly minimum temperatures (°C)
Portland 13.9 14.4  13.7 12.1 10.0 8.8 7.8 8.0 8.9 10.0 11.1 12.4
Heywood T34 * I¥.2 0.2 8.1 6.5 4.3 4.g 4.8 6.3 T2 8.5 10.1
Rennick 10.8 11.9 10.4 8.1 6.2 3.6 4,2 . 2 5.6 6.7 8.1 9.7
Casterton 11.7 12.2 10.8 9.1 | 545 4.9 5.4 6.4 7.5 8.8 10.3

Source: 'Climatic Averages, Victoria', Bureau of Meteorology, 1975

0e
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Winds

Westerly winds predominate over the study area, but distinct
seasonal variation occurs, Winds with a southerly component
are most frequent between November and March. During autumn
winds become more westerly, and west or north-west winds
prevall in June and July. From August to November south-
westerly winds are most freguent,

Winds in excess of U0 km per hour are more common along the
coast than inland. At Portland, strong winds are most fre-
quent between July and September and are generally from the
west or south-west, whereas, further north, strong winds are
most frequent between September and December and blow mainly
from the west or north-west. Information on extreme wind
gusts is limited, but speeds in excess of 100 km per hour
have probably been experlenced at many locations.

Length of growing season

The length of the growing season depends on effective rain-
fall and temperature. In this context effective rainfall 1s
defined as '"the amount of rain required to start germination
and to maintain plant growth'.

Low winter temperatures normally retard or prevent plant
growth for approximately 1 month in the southern parts of
the study area, where the growing season usually lasts for
at least 10 months. Further inland a decrease in rainfall
and lower winter temperatures reduce this to 8--9 months. .
The most favourable perlods for plant growth are late spring
and, to a lesser extent, autumn.
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5. WATER RESOURCES

Surface drainage within the study area 1s not well developed
and very little water passes directly Into streams via
surface run-off. For this reason, the area contains only
limited supplles of surface water and no major storage res-
ervolrs. However, plentiful reserves of groundwater make
large volumes available at shallow depth.

Surface Drainage
Major streams

The two princlpal streams in the study area are the Glenelg
and Wannon Rivers, both of which rise In the Gramplans
ranges.

The Glenelg River has a total catchment of more than 11,650
sq. km, of which about 70% is within the study area. It
drains the western slopes of the Grampians, part of the
western Black Range, and the northern part of the Dundas
Tablelands before entering the study area north-east of
Chetwynd.

In 1ts upper reaches, the Glenelg River flows in a broad,
swampy, and i1ll-defined valley. Downstream from the Rock-
lands Reservolr, however, the valley becomes incised, and
the river is entrenched below the level of the surrounding
tablelands. South-west of Casterton the river crosses the
Kanawinka escarpment and has cut a deep gorge across a broad
coastal plain. At Nelson, 1t passes to a broadening estuary
and enters the sea via a mouth shallowed and constricted by
sand shoals and spits.

The Wannon River Jolns the Glenelg at Sandford, south-east
of Casterton. It rises on the southern slopes of the Gramp-
ians and drains the southern Dundas Tablelands, including
the Dundas Range, and the basaltic plains north and east of
Hamilton. Above Cavendish, flow regimes are controlled by
the movement of water through an extensive system of swamps,
and stream flow usually ceases down to the Wannon Falls dur-
Ing summer. Below the falls, the Wannon flows 1n a bread,
dissected valley through the central part of the Merino
Tablelands, and numerous springs mean that stream flow
usually persists year-round.

Drailnage characterlstics

The study area contalns two major dralnage basins: the Glen-
elg and Portland. The Glenelg drainage basin includes the
Glenelg, Wannon, Chetwynd, Wando, Stokes, and Crawford Riv-
ers, the Plgeon Ponds and Moleside Creeks, and many lesser
streams and tributaries. Discharges from thls basin via the
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Glenelg River account for about 85% of the total stream flow
from the study area. The Portland drainage basin is a rela-
tively small coastal catchment, of which only 22% is within
the study area. It ineludes the Fitzroy and Surry Rlvers
and Darlots Creek, which drain the hinterland north and east
of Portland. Table 3 shows the characteristics of the main
rivers and streams that make up these drainage basins.

It 1s estimated that about 15% of the annual rainfall is
discharged by the river systems. The balance 1s retalned as
s0il molsture, 1s lost by evapotransplration, or enters the
groundwater system. Consequently, rates of run-off are gen-
erally poor, as reflected in the relatively low mean annual
catchment dlischarge rates of 51 and 53 ML per sq. km for the
Wannon and Glenelg Rivers respectively. Desplte these gen-
erally low discharge rates, they still maintain appreciable
annual flows because of their very large catchment areas.
However, stream flow almost ceases during summer, with less
than 10% of the mean annual discharge being contributed in
the 6 months December--May.

In the Glenelg drainage basin, about 60% of the mean annual
discharge of the Wannon and Chetwynd Rivers - and 80--90% of
the mean annual discharge of the Glenelg, Crawford, and
Wando Rivers - is contributed between July and October. In
the Portland basin, discharges durling these 4 months account
for 65% of the flow of Darlots Creek and about 75% of the
flow of the Fitzroy River.

Storages

There are no major storages within the study area. However,
Rocklands Reservoir on the Upper Glenelg River conserves
some 106,000 ML, or about 10% of the total resources of the
river, for use in the Wimmera--Mallee Domestic Stock system.
This receives approximately 90% of its storage reserves dur-
ing winter and spring, when regional streams normally carry
surplus water. During summer, flushes are released to
replenish peols and improve water quality in the Glenelg
River.

The Konong Wootong Reservoir, east of Casterton, 1s on a
minor tributary of the Wannon River and 1s Just outside the
study area. Thils relatively small reservolr provides water
for the townships of Casterton, Sandford, and Coleraine.

On the coastal plains between Lake Mundi and Mumbannar, and
south of Heywood, dralnage and the disposal of surface water
rather than water conservation have been major considerat-
ions in the past. These areas, which formerly carried num-
erous lakes and swamps, have been extensively drained for
agriculture.

Water quality
Water quallity is determined by a range of factors, including

hardness, turbidity, colour, organic content, and the con-
centration of total dissolved solids (T.D.S.). For practic-



al purpcses, T.D.3. content is the most convenlent indicator
of water quality. Testing under the Australian Water
Resources Council (AWRC) monitoring program indicates that
T7.D.S5. content in the Glenelg basin generally exceeds 1,500
mg per litre and increases to more than 3,000 mg per lltre
during very low flows (see Table 3). Within the Portland
basin, salinity 1s generally between 500 and 1,500 mg per
litre - inereasing to a maximum of 1,900 mg per litre during
very low flows.

Wetlands

Shallow lakes and swamps are common throughout the study
area, On the Mount Gambier ccoastal plalns numerous broad
depressions hold water during wet periods, although many
have been dralned for agricultural use. Perennial and
ephemeral swamps are also common on much of the uncommitted
publiec land. On the basaltic plains east of Heywood, the
Homerton and Condah swamps developed after the Tyrendarra
lava flow flilled the former wvalleys of Darlots Creek and the
lower Fltzroy River.

Lakes on the Mount Gambler coastal plaln are valuable for
conserving water for stock, and they partially regulate
stream flow by impounding run-off. Most of the depressions
on the plain result from solution of the near-surface lime-
stone subsoil, rather than from the incipient collapse of

The Glenelg River at
Killara Bridge
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underground caverns. DMany are rimmed by lunettes on their
eastern margin. Water levels vary seasonally, and most
smaller lakes dry out during summer and are dry during
perlods of drought. Fellowing good spring rains, however,
many of the wetland areas on uncommitted land carry water
throughout summer and autumn, and are an important source of
water for wildlife.

On the coastal plains, salinity in lakes varies from around
100 mg T.D.S. per litre (sultable for stock and domestic
use) to greater than sea water. Hydrological studies indi-
cate that salt contributed by rainfall or deposited from the
wind (that 1s, cyclic salt) accounts for less than 10% of
the content of lakes and streams in the study area; most 1s
derived from soluble salts leached from the socil and bedrock
of the lake or stream catchment.

Groundwater HResources

The poorly developed surface system is supplemented by an
extenslive groundwater resource. Water enters the ground-
water system by downward percolation of raln and from surf-
ace waters such as streams and lakes. On a regional basls,
the groundwater flows south towards the coast, but loecal
hydraulic connections between aquifers may result 1ln a more
complex discharge pattern.

Agquifers

Two types of aquifers are normally recognized - confined and
unconflined. Confined aquifers occur in sedimentary basins
and consist of porous formations covered by one or more im-
pervious formations. Recharge takes place through outcrops
of the porous formation, usually in higher land at the marg-
in of the basin. Unconfined aquifers store water in shallow
formations under normal hydrostatlc pressure, and lts upper
surface forms the reglonal water table. These are recharged
by raln falling locally and inflltrating downwards into the
porous formaticns directly beneath the surface.

Four main aquifer systems lie within the study area: the
Dartmoor Formation, the Gambier Limestone, the Whalers Bluff
Formation, and the Late Calnozolc Basalts. Table 4 lists
their characteristics and uses,

Hazards to groundwater supplies

The shallow groundwater system is particularly susceptible
to contamination from sources such as effluent disposal,
agricultural chemicals and fertillizers, and pollutants

like o1l or animal and vegetable waste. For thlis reason, 1t
is important that land use in the vicinity of bores used to
extract water for domestic purposes be compatible with the
production of good-quality water.

There is little likelihood, however, that surface contamlna-
tion would affeect the quality of groundwater held in the
deeper confined aquifers of the Dartmoor Formation.



Table 4

CHARACTERISTICS AND USES OF THE MAJOR AQUIFERS

Agquifer name Aguifer Water gquality Typical Depth
type (mg T.D.S. yield (L struck Uses
per L) per sec.) (m)
Dartmoor Confined < 1,000 > 60 50--1,200 Produces large quantities of
Formation soft water sultable for domestic
and industrial use; supplies
the towns of Portland and Heywood
Gambier Confined 1,000--2,000 4--125 20-=-200 Produces large quantities of good-
Limestone and guality but hard water where lime-
unconfined stone is present as thick bands or
lenses; supplies Mt Gambier
and Penocla in Socuth Australia
Whalers Bluff Unconfined 500-=600 < 23 20--30 Produces large quantities of good-
Formation gquality water at shallow depth;
supplements water supply
for Casterton
Late Cainozoic Unconfined 500--6,000 {6 0--60 Water produced 1s generally saline

Basalts

and is normally only suitable for
watering stock

Source: Department of Minerals and Energy

L2



28

Work by the CSIRO Division of Solls on the coastal plailn
near Mount Gambier indicates that the rate of recharge to
shallow aquifers is lower beneath pine plantations than be-
neath adjacent pasture land. It is not c¢lear, however, what
effect, 1f any, this may have on the groundwater hydrology
of the reglon, which 1lncludes south-western Victoria.

Geothermal energy

Large volumes of hot water are currently extracted from
high-yielding aquifers near Portland. Water at 52°C is ex-
tracted continuously from depths near 1,400 m, and flow
rates of 70 L per second can be maintained. At present, all
heat is extracted at the well-head, and the water is cooled
and aerated before being distributed for domestic use.

The energy avallable as low-grade heat is suitable for pro-
cess and space heating, but not for electricity generation.
It could be utilized for space heating, 1n particular, if
reticulation systems were available to circulate hot water
prior to reservoir storage. The potential industrial use
of geothermal heat 1s limited by the existing bore capacilty,
which is designed primarily for the provision of a domestic
water supply.
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6. VEGETATION

Large tracts of grassy woodland were common over much of the
plains of south-western Victoria prior to European settle-
ment. These areas attracted early occupation and have since
been extensively cleared and modified for agriculture.

Most publle land now supports woodland or open forest forma-
tions. In the northern and central areas woodlands of brown
stringybark (Eucalyptus baxteri) are common on acld, grey
sands. In those areas where rainfall exceeds 720 mm per
annum, and on more fertile solls, messmate (E. obliqua),
brown stringybark, manna gum (E. viminalie), shining pepper-
mint (E. nitida), and swamp gum (E. ovata) occur as open
forests, in either pure stands or mixed communities. Heaths
pecur extensively throughout the study area and are a common
understorey component of the brown stringybark woodlands.

Maps 5A and 5B classify the vegetation that occurs on publie
land in the study area. They also show the areas where
softwood plantations have been established on publie land,
but do not show the vegetation of all of the small bloecks of
public land and river frontages.

The system used to classify the vegetation on these maps and
in the description of the different communities below 1s
based on the structural forms of the vegetation (shown in
Table 5). It follows a system proposed by Specht (1970) and
is based on the helght and crown density of the tallest
stratum.

Table 5

STRUCTURAL FORMS OF VEGETATION
(modified from Specht 1970)

Projective foliage cover of tallest

Form and height BEratuy

class of tallest Dense Mid dense Sparse
stratum (70--100%) (30-=T0%) (10-30%)
Trees (18==30 m) Closed forest Open forest II

Trees (10--18 m) Open forest I Woodland
Shrubs (2--8 m) Closed scrub Open scrub

Shrubs (under 2 m) Closed heath Open heath

Grasses (0--2 m) Grassland




The following account describes 11 major communities identi-
fied within the study area. Attentlon 1s directed primarily
to the brown stringybark and heath formations on the
uncommitted land, as most of the open forest areas have been
commlitted for hardwood production.

Brown Stringybark (E. baxteri)

An open forest I of brown stringybark occurs on moderately
fertile and well-dralned solls receliving more than 750 mm
annual rainfall. However, the specles 1s more widely dis-
tributed as a woodland on the heavlly leached, well-dralned,
grey-white, acld sands common throughout the central and
northern parts of the study area.

On these nutrient-deflcient siliceous sands, brown stringy-
bark typlcally grows to 15--20 m and occurs with a dense
understorey of sclerophyllous shrubs. Table 6 lists the
common anglospermous understorey genera In this community.
Ferns are rare, although bracken (Pteridium esculentum) is
widespread, and is the dominant understorey specles 1in many
areas. Annual grasses are uncommon, but perennial species
such as Stipa spp. and Deyeuxia spp. cccur Iin small numbers.
Thlis communlty generally lacks a well-developed herbaceous
ground layer, although a rich orchid flora commonly adds to
the floristic diverslity of many sltes.

Woodland
of brown
atringybark
- Narrawong
ared

Wococdlands and open forest I of brown stringybark occcupy
about 70% of the public land not already committed to a
primary use.

River red gum (F. camaldulensis)
Prior to European settlement, river red pum was widely dis-

tributed, particularly over much of the Dundas Tablelands.
It probably occurred as a woodland with a natural grassy
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COMMON ANGIOSPERM GENERA IN THE HEATH UNDERSTOREY OF BROWN
STRINGYBARK WOODLANDS AND OPEN FORESTS

Family

Genus

Common name

1. Epaecrildaceae

2. Papllionaceae

3. Proteaceae

4. Myrtaceae

5. Mimosaceae
6. Liliaceae

7. Rutaceae

8. Dilleniaceae

9. Restionaceae

Astroloma
Aerotriche
Epaecris
Braehyloma
Styphelia
Monotoea
Leucopogon

Bogsiaea
Dillwynia
Platylobium
Kennedia

Banksia
Hakea
Isopogon

Leptospermum
Calytrizx

Aeacia
Xanthorrhoea

Boronia
Correa

Hibbertia
Hypolaena

Leptocarpus
Restio

Heaths
Ground-berrles
Heaths

Heaths

Heaths
Broom-heaths
Beard-heaths

Bosslaeas
Parrot-peas
Flat-peas
Coral-pea

Bankslas
Hakeas
Cone-bush

Tea-trees
Fringe-myrtles

Wattles
Grass-trees

Boronlas
Correas

Guilnea flowers
Rope-rush

Twlne-rush
Cord-rush

understorey, but this formation has since been modified sub-

stantially by clearing for agrlculture.

In some areas, how-

ever, relatively large numbers of trees have been retained
on agricultural land, and a parkland of old river red gums
up to 35 m tall is an attractive feature (for example, near

'Caupaul' homestead).

The species occurs only sparsely on public land, mainly in
the north-west, and 1s generally confined to wetter sites
such as dralnage lines, or to small areas where Tertlary
sands or limestone outcrop on the high side of the Kanawlnka

escarpment.

It generally grows on relatively fertile solls

- duplex sands and loams with a mottled grey--orange heavy
clay subsoil - and a substantial layer of leaf litter 1is
common. Waterlogging 1s common in the winter months.



Mature river red gum
near Black Jack Swamp

River red gum stands tend to be multi-aged with mature trees
20--30 m tall and a few old specimens, with characteristic
wide-spreading and drooplng crowns, up to 35 m tall. Other
gums, such as manna gum, swamp gum, and yellow gum (E.
leucoxylon) may be co-dominant or sub-dominant in mixed
woodland formations.

Grasses predominate in the understorey and common genera in-
clude Poa, Danthontia, Pentapogon, Briza, Holeus, and Deyeux-
ia. Common forbs include the genera Hydrocotyle, Dichondra,
Viela, Geraniwum, and Orxalis. [n more swampy areas, river
red gum woodlands may occur with a stratified understorey of
tea-tree and an associated ground layer of grasses, forbs,
and sedges. Small tree specles such as black wattle (deacia
mearngii) or sllva banksla (Banksia marginata) also occur

in some areas.

Yellow gum (E. leucoxylon)

This species is generally confined to the northern parts of
the study area and 1s common throughout the Wimmera, where
it occurs typically as a woodland formatlion with tree
heights between 20 and 30 m, It 1s often found 1In close
proximity to river red gum woodlands, and the distributions
of the two communities are closely related. A transitional
mixed woodland, In which both species are co-domlnant, often
oceurs between the pure-stand communities.



Understorey florlstics are simllar to those 1n river red gum
woodlands, although small grass-tree (Xanthorrhoea minor) 1s
a more frequent component. The ground layer typically con-
sists of forbs of the genera Geranium, Acaena, and Oxalis
and grasses of the genera Poa and Danthonia. Scattered
small trees (less than 10 m tall) such as silver banksia or
black wattle may be sub-domlnant in the upper stratum.

Swamp gum (E. ovata)

The swamp gum has an extremely variable growth form through-
out the study area, It ocecurs as a single-stemmed forest
tree up to 30 m tall on moderately fertile soils with part-
ially restricted drainage in the scuth-east of the study
area; but on shallow duplex soils adjJolning heaths in the
north, 1t takes on a whipstick mallee form sometimes less
than 5 m tall.

In areas where annual rainfall exceeds 760 mm, 1t grows in
pure stands on heavy clay soils in an open forest formation.
Tree height 1s often greater than 20 m and the understorey
consists of a well-developed ground layer of grasses and
forbs. The development of a shrub layer is restricted, al-
though prickly moses (Acacia verticillata) and small grass-
tree are common in some areas. In this formation, red gum,
yellow gum, or manna gum may be co-dominant or sub-domlnant.
Soils typically consist of grey--orange sands with clay or
buckshot gravel within 1 m of the surface.

Swamp gum with
heathy understorey
- Weecurra area

-
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Along many dralnage lines, swamp gum occurs as a narrow band
of open forest, with a dense understorey of prickly moses
(up to 3 m tall) over saw sedge (Gahnia radula) and prickly
tea-tree (Leptospermum juniperinum) (l--2 m tall). Within
this formation a ground layer of forbs - including genera
such as Hydrocotyle, Hypochoeris, and Oxalis - 1s often well
developed. Solls are wet, compact, grey to orange sands
with clay or buckshot gravel wlthin 1 m of the surface.

It also grows on the fringes of most heath and swamp commun-
ities in the northern part of the study area. It has a high
tolerance to waterloggling and occuples sites that are wet 1n
winter and experlence little moisture stress in summer.

Swamp gum occurs frequently as a transitional woodland
between brown stringybark woodland formations on the well-
drained siliceous sands and heath communities in poorly
drained topographic depressions. In these areas, the under-
storey consists of sclerophyllous shrubs (1 m tall) with a
poorly developed ground layer. Solls are often deflelent 1n
nutrients and consist of grey sands of variable depth in
which elay or buckshot gravel form the subscil horizon.

Manna gum (E. viminalis)

Although widely distributed throughout the study area, manna
gum does not occecur in large pure stands. Rather, 1t 1s a
common component of mixed cpen forest communities on fertile
solls of basaltic origin, or it may form a layered woodland
with silver banksia in the northern blocks.

Within the study area it has two dlstinetive growth forms
and occuples at least four dilstinctive habltats.

On fertile basaltic soils in areas recelving more than 800
mm of raln per annum, manna gum occurs as a smooth, white,
gum-barked tree to 25 m tall. It 1s often co-dominant with
other eucalypts, such as swamp gum and shining peppermint,
and forms an open forest II with an understorey of tall
shrubs such as prickly tea-tree, sllver banksia, and small
grass-tree. Below these a layer of low shrubs, ineluding
Aerotriche and Hibbertia spp., overlies a well-developed
ground layer of forbs, graminoids, and true grasses. Mosses
forming small mats may occur on wetter sites.

Within this formation scattered small trees to 10 m tall,
such as blackwood (Acacia melanoxzylon) and cherry ballart
(Exocarpos cupressiformis) may form a seml-layered open
forest. Seolls consist of grey to yellow-brown clays, often
with a thin sand veneer, and buckshot gravel iz common in
the first metre of the so0ll profile. The formation is most
common in the Cobboboonee and Homerton bloecks, and 1t also
occurs on terra rossa soclls developed on limestone, in the
Lower Glenelg block.

In the Tooloy block, rough-barked manna gum to 20 m forms a
layered woodland over silver banksia at about 8 m, with a
heathy understorey similar to that in adjoining woodlands of



brown stringybark (see Table 6) developed to 1 m. Solls
consist of uniform, medium to fine, grey to orange sands
overlylng buckshot gravel and clay at about 0.5 m. Surface
sands are well drained, but the gravel and clay subsoll acts
to impede dralnage. These s0il and molisture conditions sult
the establishment of pines, and much of thils formatlon has
been cleared for softwood plantations.

A small half-barked form, generally less than 15 m tall,
often occurs as a sporadlic component in heaths and along
dralnage lines in the north of the study area. Solls con-
sist of grey to orange sands of varlable depth cver clay
and are subject to seasonal waterlogging.

Routh-barked manna gum to 25 m is often co-dominant or sub-
dominant with river red gum, yellow gum, Or swamp gum on
wet sites in northern blocks. The understorey consists of
scattered shrubs such as small grass-tree overlying a well-
developed ground layer of forbs of the genera Aeaena and
Hydroeotyle and grasses of the genera Poa and Danthonia.
Soils are shallow, grey to orange sands overlylng buckshot
gravel and clay within 0.5 m of the surface.

The relation between the rough-~barked form of manna gum and
closely allied specles - such as scent bark (E. aromaphloia)
and that recognized in South Australia as E. huberana - has
still to be resolved satlsfactorlly.

Pink gum (Eucalyptus
fasciculosa)
39855/81—4
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Pink gum (E. faseiculosa)

Within Vietoria, pink gum is confined to the south-western
corner (although it has a wider distribution 1n South
Australlia, where it 1s known as hill gum). Much of the land
that originally carried stands of pink gum has been cleared
for agriculture, and most of the small areas that remain are
on publie land in the north-west of the study area.

The species generally occurs as a woodland with an average
tree height of 15 m., Individual trees are characterized by
a glimmering grey-white trunk with an accumulation of orange
decorticated bark at the base. A multi-stemmed, mallee-like
form is also common. The understorey consists of a dense
layer of shrubs up to 1.5 m tall and includes beaked hakea
(Hakea rostrata), heath tea-tree (Leptospermum myrsinoides),
and small grass-tree. The ground layer 1s seldom well
developed, except 1n areas where the shrub layer 1s sparse.

Pink gum appears to favour sites where a thin veneer of sand
mantles the fossil lateritic surface ad]Jacent to the Kana-
winka escarpment. Typically, site conditions are transit-
ional between the deep, well-drained sands that carry brown
stringybark woodlands and sites of lmpeded drainage that
carry woodlands of yellow gum. Solls generally consist of
grey to brown sands overlylng a deeply weathered horizon of
buckshot gravel, or clay, at less than 0.6 m.

Shining peppermint (E. nitida)

In southern areas where rainfall exceeds 760 mm per annum,
shining peppermint is common and occurs in two distinet
forms. On deep sand sheets and sand ridges, trees up to 4 m
tall form an open scrub with a floristically dliverse heath
understorey. In areas of higher soll fertility, the species
may also form a low woodland. On clay solls of basaltie
origin, shining peppermint occurs as a mixed open forest
with other eucalypts such as messmate, brown stringybark, or
manna gum, Tree height averages about 20 m. Within these
formations, the understorey typically consists of shrubs to
2 m, including heath tea-tree, silver bankslia, beaked hakea,
and small grass-tree, overlylng a well-developed ground
layer. Most of these forest areas have been committed for
hardwood production.

On the uncommitted land in the Drajurk block, which receives
an average annual rainfall of about 700 mm, shining pepper-
mint occurs in a woodland formation with tree helght averag-
ing 15 m. The understorey consists of shrubs of genera such
as Xanthorrhoea, Leptospermum, Aeaeia, Banksia, and Hakea
overlying a poorly developed ground layer. This formation
is developed on deep, wet, grey sands that become drier, and
lighter in colour, with depth. '

Messmate (E. obliqua)

While 1¢ is the main forest tree in the study area general-
ly, messmate 1s most common in the south-east 1n areas man-
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aged for hardwood production. Small areas alsc occur on un-
committed land.

Messmate forms an open forest II with an average tree height
in excess of 30 m, and individual trees may attain helights

up to 35 m at maturity. It is best developed on sandy clays
and c¢lay loams derived from weathered basalt, and 1s confin-
ed to areas recelving rainfall greater than 760 mm annually.

It usually occurs in pure stands, but may also form a mixed
open forest II with shining peppermint, swamp gum, manna
gum, or brown stringybark. Scattered small trees (5--10 m)
such as blackwood and cherry ballart are not uncommon over
an understorey of sclerophyllous shrubs including small
grass-tree, sllver banksla, prickly moses, prickly tea-tree,
and saw-sedge. A low shrub layer of bracken, common heath
(Epacris impressa), guinea flower Hibbertia strieta), cran-
berry heath (dstroloma humifusum), and honey pots (dero-
triche serrulata) 1s common over a well-developed ground
layer of grasses (Danthonia sp.) and forbs (Vicola hederacea,
Hypochoeris radiecata, and Dichondra repens). BSoils consist
of sandy clays and clays of basaltle orligin, often overlain
by a thin veneer of sand.

On uncommitted land along the southern margins of the Wee-
curra block, messmate forms open forest II along steep gull-
ies draining to the Stokes River. 1In this riparian envir-
onment the understorey includes tall shrubs (3--4 m) such as
sweet bursaria (Bursaria spinosa), golden tip (Goodia loti-
folia), and Aecaeia spp. overlylng a mesophytic component

(1 m) of Australian indigo (Indigofera australis) and hop
goodenla (Goodenia ovata). Ferns are also common, and in-
clude secrambling coral fern (Gleichenia mierophylla), fish-
bone water fern (Blechnum nudum), and common maidenhalr
(Adiantum aethiopicum) as well as austral king-fern (Todea
barbara). This formation is developed on humiec grey to
yellow sands overlying a loamy sand at about 0.5 m.

Heaths

Occurring widely throughout the study area, heaths exhlbit a
range of structural and floristle characteristics that re-
flect wariations in thelr environment.

In the wetter southern blocks, closed heaths up to 2 m tall
are generally composed of a limited number of sclerophyll-
ous specles such as scented paperbark (Melaleuca squarrosa),
heath honey-myrtle (M. sgquamea), and prickly tea-tree. But-
ton grass (Gymnosehoenue sphaerocephalus) and common heath
are common in the low shrub layer, but the ground layer is
generally only poorly developed due to root competition and
shading. However, restlionaceous plants such as slender
twine-rush (Leptoearpus tenax) and austral cord-rush (Restio
auatralis) are locally common. Soils consist of deep wet
sands with a high silt content in shallow and broad topo=-
graphlc depressions or in similar poorly drained areas.
These deep acld sands are deficlent in nutrients, especially
Phosphorus, and are poorly aerated.



Dry heath at
Roseneath

On drier sites in the north, the structure ranges from open
heaths of less than 1 m to closed heaths up to 2 m tall.
These drler heaths tend to be florlistically more dlverse,
The most important genera include Xanthorrhoea, Banksia,
Leptoapermum, Casuarina, Melaleueca, and Hakea. Again,
ground layer dewvelopment 1s restricted and much of the sur-
face 1s bare, although orchids are relatively common. In
particular, red-beaks (Lyperanthus nigricans) is widespread
on bare ground, where 1t may form a significant component of
the ground layer. Other common orchlds include slaty helmet
orchid (Corybas diemenicus), small helmet orchid (C.
unguiculatus), fringed hare-orchid (Leptoceros fimbriatum),
and parson's bands (Eriocehilus cucullatus).

In the northern areas heaths are most commen in swales and
depressions among sand dunes and sand sheets. Solls consist
of poorly drained sands of variable but shallow depth over-
lying an impeding layer of clay or buckshot gravel at less
than 1 m. Seasonal waterlogpging and drought are probably
important factors affecting the structure and compositlion of
these northern heaths.

Heath specles are also an important understorey component in
open forests and woodlands, especially brown stringybark
woodlands common on much of the uncommitted land. The gen-
era occurring most frequently are listed in Table 6.

awamps

In northern bleocks, especially west of the Kanawlnka escarp-
ment, swamps are a common feature. FPerennial shallow swamps
carry a sedgeland of Juneus sp. and include tall splke-rush
(Eleocharis sphacelata) and water-ribbons (Triglochin pro-
cera). Small hydrophytes such as marsh-flowers (Villarsia
sp.) and water-milfoll (Myriophyllum propinquum) add diver-
sity in these floristically restricted but ecologlecally
lmportant environments. Dense fringing bands of pithy sword
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sedge (Lepidosperma longitudinale) and prickly tea-tree
demonstrate zonatlon assoclated wlith hydroserlic succession.

In the Youpayang block, circular swamps of uncertain corigin
are floristically similar to swamp communities described
above. However, in perennial swamps a closed sedgeland up
toc 3 m tall may create an almost impenetrable barrier,
whereas in areas of limlted water availabllity sedgelands of
black bristle-rush (Chorizandra enodis) and pithy sword
sedge to 1 m are more common.

Coastal communities

Two types of coastal communities are found in the study
area. A sand dune complex occurs on parts of the calcarecus
dunes fringing Discovery and Bridgewater Bays. The most
common specles present are low shrubs such as coast beard-
heath, coast wattle, and daisy bush (0Olearia axzillaris),
with a ground layer of herbs. Grasses and sedges grow in
the swales between the dunes where corganic matter has accum-
ulated and the molsture regime 1s better. Drooping she-oak
(Casuarina strieta) trees grow on sltes that have been
stabilized for some time, and moonah (Melaleuca lanceolata)
is found on the adjacent limestone dunes.

The second community 1s the coastal swamp complex at Long
Swamp behind the dunes of Discovery Bay. In the wetter
parts this communlty contains extenslve areas of reeds and
sedges such as common reed (Phragmites communie) and bull-
rushes (Typha sp.), and the slightly drier sites carry
woolly tea-tree, scented paperbark, and twiggy dalisy bush
(0learia ramulosa). Rare species found in this complex
include the maroon leek orchid (Prasophyllum hartii) and the
swamp greenhood (Pterostylis tenuiseima).
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7. TFAUNA

The study area contalns substantlal areas of diverse faunal
habitat, including messmate open forest, brown stringybark
open forest, heaths, gum woodlands, and swamps. The wide
variety of habitats 1s reflected in the dlversity of terres-
trial vertebrate specles, including more than 280 species of
native birds, 39 species of native mammals, 23 species of
reptiles, and 9 species of amphibians.

This chapter 1s based mainly on recent surveys of the un-
committed land carried out by the Fisheries and Wildlife
Division and on material supplied by the Natiocnal Museum of
Vietoria. The invertebrate fauna of the study area has not
been studled 1in detail, and 1s not discussed 1in thls report.

Habitat

Animal distribution reflects both the physical nature of the
environment and the blologlcal, as each species has specific
hablitat requirements., Many habltat preferences are related
to the vegetation, which often supplies the speciflc re-
quirements of individual species for food, shelter, and
breeding.

Thls chapter discusses the fauna of six habltats within the
study area. Table 7 shows the relation of these habitats to
the mapped vegetation units on Maps 5A and &5B.

Table 7

RELATION BETWEEN HABITAT AND MAPPED VEGETATION UNITS

Habitat Vegetation unit
Open forest II la--11

Open forest I with heathy understorey 2a--2¢, 8
Woodland 3a-=3e

Closed scrub ha, 4p

Wetland 9

Softwood plantation 11

Open forest II

The open forest II in thls area 1s a western outllier of the
Bassian faunal region of south-eastern Australia. Many
species of plants and animals reach the western limits of
their distribution here, while others typical of similar
hablitats further east do not occur, maklng it of consid-
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erable blo-geographic interest. Blrds and mammals app-
roaching the western limits of thelr ranges are listed in
Table 8.

Table 8

SPECIES NEARING THE WESTERN LIMITS
OF THEIR DISTRIBUTION

Mammals Birds

Tiger quoll Gang-gang cockatoo
Brown antechlnus Powerful owl

Dusky antechinus Pink robin
White-footed dunnart Rose robin

Feathertall glider Rufous fantail
Yellow-bellied glider Satin flycatcher
Potoroo Pied currawong
Koala

Great piplstrelle

This habitat contains diverse and abundant mammal, bird, and
reptlle communities - a result of the greater structural
complexity of the vegetation, high rainfall, and lertile
solls. The dense shrub understorey occurring in many areas
is a particularly important habltat component for many
species, such as the dusky antechinus, potoroo, and rufous
fantail.

Many of the speclies present require tree hollows for shelter
and breeding. Of a total of 24 mammal specles and 63 bird
species recorded in this habitat, 11 of the mammals (46%)
and 18 of the birds (29%) use tree hollows. These speciles
are listed in Table 9.

Table 9
SPECIES UTILIZING TREE HOLLOWS
Mammals Birds
Ralnbow lorikeet
Musk lorikeet
Purple-crowned lorikeet

Little lorikeet
Yellow-talled black cockatoo

Brown antechinus
Brush-talled possum
Sugar glider
Yellow-bellied glider
Feathertall glider

Eastern pygmy-possum
Lesser long-eared bat
Little brown bat
Goulds wattled-bat
Chocolate wattled-bat
Great pilpistrelle

Red-talled black cockatoo
Sulphur-crested cockatoo
Gang-gang cockatoo
Crimson rosella

Powerful owl

Barking owl

Boobook owl

Barn owl

Masked owl

Laughing kookaburra
Sacred kingfisher
White-throated treecreeper



The extensive clearing of native vegetation and the absence
i open forest I1I in adlolining parts of South Australia
lncrease the significance of this habitat in the study area
as a Taunal refuge. five specles - the tiger quoll, yellow-
bellied glider, rosze robin, satin flycatcher, and rufous
fantail - only occur in this habitat in the study ares.

The continued survival of the full range of specles that
utilize this habitat will depend on the retention of suffic-
ient larpge old trees to provide hollows for breeding and
shelter as well as a full complement of understorey commun-
itles.

Open forest 1 with heathy understorey

This is the most extensive vegetation formation on public
land in the study area, usually with brown stringybark as
the dominant tree. On wetter sites the upper layer may be
reduced to a few small emergent trees, with a dense heathy
understorey of high specles diversity. On drier sites the
tree layer 1s usually better developed, with a sparse heathy
understorey of low speciles diversity.

The wide geographlc distribution of this habltat and the
variation in its structural form from site to site make it
one of the most important 1n the study area. Of the 26
specles of natlive terrestrlal mammals recorded in the study
area, 23 occur in the open forest I and/or 1n the associated
heaths, the exceptions being the fat-tailed dunnart, which

Yellow-bellied glider
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lives in grassland, and the tiger quoll and yellow=-bellied
glider, which are restricted to messmate open forest II.
About 90 speciles of bilrds also regularly 1nhablt this
formatlion.

In south-western Victoria the heaths that occur, or recently
occurred, along both sides of the Glenelg River allow verte-
brate specles that are essentlially coastal-heath-dwellers

to extend inland to the Dergholm region. These specles in-
clude the southern emu-wren, swamp antechinus, short-nosed
pandicoot, and heath rat. Clearing has made thls connection
only intermittent, and further destruction of the habltat
should be avoided. The occurrence of the heath rat 1s par-
ticularly important, as it appears to exist only in the
heaths of the Grampians and those between Casterton and the
coast in the study area (see Filgure 2).
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Figure 2. Distribution of the
heath rat (Pseudomys
shortridgel) in
Vietoria

The changes in species composition (or elimination) of dom-
inant trees and understorey plants adversely affect popul-
ations of some honeyeaters, lorikeets, and seed-eating birds
and herbivorous mammals. It also results in reduced invert-
ebrate diversity and abundance, thus reducling food resources
for small carnlivorous mammals, reptiles, and birds.

Woodland

Prior to European settlement, woodlands of river red gum
with a predominantly grassy understorey were widely distrib-
uted over much of the study area. However, nearly all of
this land has been alienated and extensively cleared and
developed for agriculture.

Some mammal species (for example, eastern quoll and white-
footed tree-rat) have disappeared from the area since then.
At present about 90 specles of birds and 20 species of
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Swamp
antechinusa

mammals (25% are introduced) still occupy the woodland
remnants of the study area.

The populations of many of the native animals will decrease
and some will disappear 1f clearing of those remnants con-
tinues. It 1s estimated that about 10% of the species elther
are already or wlll socon be experiencing difficulties in
maintaining thelr population numbers in the study area.

These include nine species of birds (bush thick-knee, rain-
bow lorikeet, musk lorikeet, little lorikeet, purple-crowned
lorikeet, barking owl, grey-crowned babbler, blue-faced
honeyeater, and grey butcherblrd), a mammal species (tuan),
and a reptile species (tree goanna).

Most of these species, as well as many other native woodland
animals, fall into one or more of the followlng categories:
birds - such as lorikeets and honeyeaters - that move to the
woodlands seasonally to feed on pollen, nectar, and insects
when the river red gums and yellow gums are flowering; anl-
mals - such as owls, possums, tuans, and tree goannas - that
require hollows in the trunks or limbs of large trees for
breeding or sheltering; and birds - such as thick-knees and
babblers - that forage on the ground and appear to depend on
woodland wlith relatively undlsturbed understorey.

The contlinued survival of the species that utlilize this hab-
itat will depend upon the retentlon of sufficlent large old
trees to provide a food source for nectar-feeding birds as
well as hollows for nests and shelter., In most areas the
original compositlion of the understorey has been altered and
this has reduced the extent of habitat available for those
specles dependent upon the understorey for feeding and
breeding.

Closed scrub

This habitat 1s restricted to the scuthern portion of the
study area and occurs in small pateches on waterlogped solls.
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Only small areas remaln 1in south-western Vietoria, and many
of these have already been committed to softweood plantations
or agriculture. The largest remainling area of closed scrub
in the study area occurs as a narrow band in the Lower
Glenelg block between the Glenelg River and Rennick.

Its dense structure and floristic diversity make thls hab-
itat particularly attractive to small mammals. It 1s par-
ticularly important as the prime habltat of the swamp ante-
chinus. This small marsupial occurs in scattered popul-
atlions 1n coastal Victoria west of Sunday Island in Shallow
Inlet (see Figure 3), and much of its habitat 1s threatened
throughout 1ts range. Large numbers of short-nosed bandil-
coots, bush rats, and swamp rats alsoc occur here,.
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Figure 3. Distribution of the swamp antechinus (Antechinus
minimus) in Vietoria

Wetlands

Heavily vegetated shallow swamps, usually small in slze,
provide the main aquatic habitats in the study area. Many
of these have been the tarpget of drainage schemes in the
past as the surrounding areas were alienated. 1In other
cases the surrounding vegetation has been destroyed by graz-
Ing of domestic livestock or clearing for crop production to
the water's edge.

The swamps of the study area are important for the conserva-
tion of waterfowl. They provide important refuge in times
of Inland drought for all 11 specles of duck cccurring in
southern Australla, and also provlide breeding habitat for
significant numbers of most of them. These shallow wetlands
also support one of the largest populations of the brolga
remaining in Victorila.

The other important fresh-water habitat consists of the
rivers and streams flowing through the study area. Most of
these have already been modified by river 'improvement'
schemes, extensive clearing of the catchments, grazing of
domestic livestock to the water's edge, and dumping of
waste. These modificatlions have, in most cases, been detri-
mental to the native fauna utilizing them.
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Sof'twood plantations

As the trees mature, softwood plantations provide a success-
fon of habitats. Durlng the early stages of establishment
they provide a grassland habitat. This changes to scrubland
as the plnes and other species (wattles, eucalypts, and
shrubs) grow and eventually, as 1t approaches maturity, the
plantation provides a closed forest with a2 minimal under-
storey., Certain native mammals and birds that depend only
partially, if at all, on thelr preferred habltat have shown
the ablility to utilize some of these successlonal stages.

A study of the fauna of softwood plantations 1n north-
eastern Vietorla indicated that the distributlon of native
birds in plne plantations depends largely on the amount of
remnant native vegetatlon, The most common specle=zs Include
those that, in eucalypt forests, feed and nest in the can-
opies and boles of trees, in the shrubby understorey, and on
the ground. Those that require hollows iIn the eucalypts do
not breed in softwood plantations, although they may forage
there. Another well-documented survey of birds 1n pine and
native forests in New South Wales showed that a considerable
loss of diversity of species, and actual numbers of indlvid-
uals, occurs when pines replace native forest.

Species that do not have a preferred habltat or can survive
In small patches of native vegetation have been found in
softwood plantations. The absent species are those that
rely on eucalypt foliage, sap, and nectar for food or on
hollows for shelter or that requlre a diverse understorey of
native shrubs.

Slgnificant Specles of Birds
Brolga (Grus rubicundra)

The brolga prefers small shallow swamps for nestling, and the
shallow wetlands of this area support one of the largest

Brolga
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populations left in Victoria. However, the bird's future in
Victoria is threatened, as most of the wetlands it uses for
nesting are on private land and many are under threat of
drainage. Poilsoning, shooting, and disturbance have also
contributed to a serious decline in brolga numbers.

Bush thick-knee (Burhinus magnirostris)

This large nocturnal bird was once common 1in some open
forests and woodlands of Victoria. Its numbers declined
with advanclng settlement and today it 1s numerous only in
the far north of Australla. While 1t still occcurs in the
study area, sightings are rare and sporadic. Destruction of
its woodland habitat by clearing is probably one of the
reasons for its declining numbers.

Red-tailed black cockatoo (Calyptorhynchus magnificus)

The Victorlan distribution of this species, one of the larg-
gst members of the parrot famlly, 1s now confined largely to
the brown stringybark open forests of the study area and a
few similar areas to the north (see Figure 4). It feeds
mainly on the fruits of brown stringybark, and the clearing
of land for agriculture has greatly reduced its range.
Recent surveys recorded this species at several different
locations on public land in the study area.
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Figure 4. Distribution of the - ¢
red-tailed black :
cockatoo
(Calyptorhynchus
magnificus)
in Vietoria

Grey-crowned babbler (Pomatostomus temporalis)

This grepgarious species was previously recorded in the wood-
lands of the study area, but has not been seen since the
1960s. The reason for 1ts decline may be the habitat loss
due to clearing of woodland for agriculture and to removal
of dense undergrowth by clearing and grazing in the few
wocdland areas that still remain.
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Southern emu-wren (Stipiturus malechurus)

The southern emu-wren occurs in wet heaths, and the heaths
of the study area are among the strongholds of this shy
sedentary bird. There are particularly large numbers in the
Weecurra and Roseneath blocks. In the taller sparser heaths
immediately to the north of the study area, it is either
absent or present in very low numbers,

Rufous bristlebird (Dasyornis broadbenti)

This bird 1s locally common in the thin belt of coastal
scrub that extends along the Victorian coast from Torquay to
the South Australian border and beyond; the only other known
population occurred in Western Australia, but has not been
seen there since 1940 and may no longer exlst. One of the
Victorian localltliezs where the bird appears to be common
occurs along the coast west of Portland. However, the thin
coastal fringe 1s fragile, and coastal development, frequent
burning, or any land use that removes the thick secrub could
quickly Jeopardize this population.

Chestnut-rumped hylacola (Sericornis pyrrhopygius)

This speciles 1s wildely distributed in the heath understorey
of the brown stringybark open forests of the study area. It
has been observed nesting in the heaths below the eucalypts,
but not in treeless heaths. The excessive removal of trees
in this habitat may change the understorey enough to locally
eliminate this species.

Significant Mammals
Yellow-footed antechinus (Antechinus flavipes)

This small specles inhabits the woodlands and open forests
of the study area, which provide one of its most important
areas of habitat in Viectoria, Recent surveys by the Fish-
eries and Wildlife Division recorded higher population dens-
ities for this species than ever previously recorded in the
State. It 1s widely distributed north of the Great Dividing
Range, but population numbers are usually low.

Swamp antechinus (Antechinus minimus)

The uncommon swamp antechinus has a restricted distribution
in Victoria. It is found in scattered pockets of wet heath
along the coast between Port Macdonald, S.A., and Shallow
Inlet (see Figure 3). The heaths and wet scrub of the study
area are the most extensive remaining habitat for this
specles, Its distribution extends further inland in the
study area than anywhere else on the mainland due to the
presence of pockets of suitable heath.

Tiger quoll (DPasyurus maculatus)

Although tiger quolls are widespread in Viectorla, thelr
numbers are very low. They live in forested areas and
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shelter in logs and rock pilles. A remnant population lives
in the Stones Faunal Reserve between Mount Eccles and Lake
Condah, and occasional sightings have also been reported
from time to time in the Cobboboonee forest.

vellow=-bellied plider (Petaurus australis)

The yellow-bellied glider 1s found in the open forest 11 of
the Great Dividing Range east of Melbourne. Small 1soclated
populations also occur in the Otway Ranges, in the messmate
forests in the south of the study area, and in yellow gum
woodlands near Edenhope. This specles requires deep tree
hollows for breeding and shelter. Its long-term survival in
the study area will depend on retaining sufflecient mature
trees to provide such hollows.

Wombat (Veombatus ursinus)

In eastern Victoria, wombats are so abundant they are
declared vermin. By contrast, in western Victoria, where
their numbers have declined significantly, they are now a
protected species. A few 1solated populations remain, main-
ly on freehold land, in the Dergholm--Kanawinka area and on
public land at the Baileys Rocks Reserve, Lake Mundli, and in
the Lower Glenelg National Park. However, the levels of
these populations are very low and thelr long-term viability
appears doubtful.

Silky grey mouse (Pseudomys apodemoides)

The silky grey mouse is widespread and common in the Little
Desert and Blg Desert in north-western Victoria (see Figure
5). During recent surveys it was trapped in the north of
the study area, This represents the southern limit of 1ts
range.
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Heath rat (Pseudomys shortridgei)

This species has an extremely restricted distribution; and
is now found only in the heaths of the Gramplans and in the
area bounded by Casterton, Mount Clay, and Nelson (see
Figure 2). Recent work has shown the importance of fire in
maintaining the floristlec diverslty of the heaths this
mammal utilizes. The absence of flre means an increasing
shortage of food for the heath rat, as 1t relies on that
floristic diversity. In order to ensure the rat's survival,
1t will be necessary to draw up a carefully planned program
to provide a mosailc of patches of heath at varilous stages of
post-fire succession.

Reptiles and Amphibilans

Reptiles have three major ecological requirements: a sult-
able thermal area, as they rely on external factors to
control body temperature; a sultable mlcro-environment where
they can remain inactive and shelter during unfavourable
conditions; and a warm dry egg-~laylng site for owviparous
specles. Out of a Vietorlan total of about 100 species, 23
have been recorded in the study area,

The only native amphibians found in Australia are frogs. As
frogs have only a limited abllity to control water loss
through their skin, they need fresh water or high humidity
for the development of embyros and larvae, and so thelr dis-
tribution depends strongly on precipitation and temperature.
Nine species have been recorded in the study area; one of
these, Geecerina laevie, 1s restricted to the Grampians and
the southern portion of the study area.

Fish

The study area contains eight large fresh-water rivers and
lakes and two ilmportant estuaries. All the fresh waters
earry large populations of native fish - up to 14 specles -
and some also contain several introduced ones. The estuar-
les contain 18 native fish species.

Fresh waters of high value for conservation of natlve fish
include: Darlots Creek, which contalns an excellent native
fish community with a particularly good population of black-
fish; Bridgewater Lakes, which carry an unusual combination
of ten varieties of fresh-water fish and comprise one of the
few areas where dwarf galaxllids are present in good numbers;
and Swan Lake, which supports good populations of common
galaxlids and spotted galaxilds.

The estuaries of the Glenelg and Filtzroy Rivers are import-

ant spawning and nursery areas for bream and estuary perch

and are valuable for the conservation of native fish.
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8. LAND SYSTEMS

The preceding chapters have described the main blo-physleal
components of the natural environment. However, no single
environmental factor determines the best land use optlon.
Rather, 1t is the combined or integrated effect of them all
that determines land capability.

The need to consider the interrelated effects of a number of
environmental variables has resulted in the land-systems
approach. Thls allows each feature of the environment to be
considered in relation to the others, instead of separately
as In a soil or vegetation survey.

The most detaliled and fundamental unlt for mapping and des-
cription 1s the land component, in which the climate, parent
materlals, soll, and vegetation are uniform within close
limits. Land components usually occcur in a limited number
in a consistent repetitive sequence, and an area containing
such a sequence 1ls termed a land system, A land zone 1s
composed of a small number of simllar land systems, which
together form a major area of characteristic regional top-
ography.

Map 6 shows the 18 land systems that have been identifiled in
the study area. They have been arranged into eight land
zones that reflect the major geomorphic provinces.

Table 10 describes the characteristics of rainfall, land
form, geology, soils, and vegetation for each land system.
The scils are classified according to a system developed by
Northcote (1971) and readers are referred to this publicat-
lon for a detailed description.
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Land Land Average Land form Geology aail Vegetatior Comment s
zore system annual .
rainfall
(mm)
e o o o - )
L. Discovery 7T10-= Coastal =sand Pleistocene and Indifferentiated Large arens unvegetated; R R —
Nelson - Bay 790 dunes Recent yellow-brown ploneering grasslands of susceptible Lo’
'Gastal caleareous sands palearsous sands marram grass ahd hairy Wiiﬁﬁ-i*fﬂﬁﬂilln
dunes (Ue 1.11) spinifex; open serub of
fringing Acacia longifolia, Casyq-
the Mount rina stricta, and Melglayeq
Gambler and lanceolata; so0me heaths
Tyrendarra
roastal Long T10== Coaetal Recent sSwamp piable peat (0O Sedgeland of reeds and Dunes susceptible
plains Swamp T6HO swamp and deposits and spils) s dark grey- rushes fringed by wet to wind erosion
dune complex caleareous dunes prown sand overlying heaths of Melaleuea ang
yellow-brown sand Leptospermum 5PD.; open
{ig 1.11) serub of Melaleuea lanee-
olata, Acacia Eﬂﬂgifgiial
and Casuaring Btrictag
Nelson 680-- Consolidated Plelstocene dune Shallow red and black Euecalypt woodlands ipe- Moderate to low
Han dune ridges, limestone and zandy loams (terra luding E. viminalig, E. sheet and wind
and zand orange siliceous possa) (Ue 6.13) and ovata, E. nitida, and eroslion hazard;
shesta sands rendzina (Um G.1) E. baxteri, with heath solls delicient
over limestone, and scrub of Nelaleuca in trace elements
leached acid sands lanceolata
elsewhere (Uc 2.2)
2, Strath- 660~~ Broad coastal Plelstocene and Grey-brown coarge Open woodland of E. eam- Largely cleared
Heywood - downie 760 plain devel- Hecent lagoon sandy loam overlyling aldulensis and woodland and drained for
major com-— oped between deposits mottled heavy clay of E. ovata; E. viminalis agriculture;
ponent. of low dune (Dy 5) on drier sites; heaths very low erosion
the Mount ridges include Casuarina spp., hazard
Gambier and Leptospermum sD0P., and
Tyrendarra Banksia marginata
coastal
plains
Heywood 750-- Flat to Tertiary lime- Dark grey-brown Forest and woodland for- Mostly cleared for
850 undulating stone and loam merging to olive mations of E., viminalis, agriculture; low
coastal plain Quaternary brown sandy clay (Dy E. obligqua and E. ovata, erosion hazard
alluvium 5); other duplex and with heath undsrstorey of
gladational soils, Melaleuca spp.; Bankstia
including red-brown marginata, Casuarina sSpp.,
loam overlying clay and bracken
loam on limestone
3. Follett 6 30== Siliceous Siliceous, Leached dark grey to Woodland of E. baxteri Mueh of this re-
Kanawinka - 830 sand dunes acidic Malang- white acidic sand with heath understorey malns uncommitted
wind-blown and sand anee sands and sometimes overlying very widespread, some public land; not
sand dunes sheets with Pleistocene buckshot gravel; sand heath plalins of Lepto- well sulted for ag-
and sand inter dune lagoon deposits may be up to 30 m spermum juniperinum, riculture, moderate-
sheets of swamps - deep (Uc 2.33, 2.2) Banksia marginata, ly sultable for
the Mount easpecially and Xanthorrhoea spp. pines with adequate
Gambiler west of the site preparation;
coastal Kanawinka low erosion hazard
plain, also escarpment under current
fringing the climatic conditions
western mar-
gins of the Kanawinka 630-- Siliceous Siliceous, As above, but sand As for Follett As for Follett
Dergholm 900 sand dunes acidic Malang- generally not as
Platform and and sand anee sands over- deep; buckshot
Pundas sheets mant- lying Tertiary gravel often
Tableland ling table- sandy deposits present
lands east and fossil
of the laterite
Kanawinka
escarpment
. Dundas 610~~~ Extensive Fossil Brown sandy loam Open woodland of E. Largely cleared
Dundas - TU40 flat plateau; laterite overlylng gravelly camaldul ensis, E. ovata, for agriculture;
lateritized some areas of loam and mottled and E. viminalie, with virtually no public
plateau and shallow dis- orange heavy clay (Dy small areas of E. nitida, land; low to mod-
dissected section 3.61); grey clays in  E. obliqua, and E. erate eroslon and
plains of shallow depressions pauctflora salting hazard
the Dundas
Tablelands Glenelg 610-- Deeply Palaeozolc sedli- Brown-grey coarse Woodland formation of E. Widely used for
810 dissected mentary, sandy loam over yel- camaldulensis and E. agriculture, sev-
valleys cut igneous, and low-grey coarse sand viminalis with Casuarina ere hazard of
below the metamorphic and mottled yellow- strieta on drier sites; sheet, rill, and
tablelands rocks brown heavy clay; tussock grasslands on gully ercsion, and
weathered bedrock at lower slopes of salting
shallow depth, sandy
alluvium and clays on
valley floor (Dy 3.61,
3.81)
5. Casterton 600-- Broad, Mainly Mesczolc Dark brown to black Tussock grasslands on Severe hazard of
Casterton - 725 dissected sediments and clay loam overlylng upper slopes; open wood- all forms of mass
dissected valleys of Permlian glacial dark brown clay, well land of E. eamaldulensis wasting from earth
tableland of steeply roll- deposits structured and crack- with grassy understorey flows to rill and
the Dergholm ing hills cut ing throughout (Ug along creek lines:; Cas- gully ercsion; sev-
Platform and below the Bl OGN 3H4) uarina strieta may form a ere salting hazard
Merino level of the woodland on drier sites on lower slopes;
Tablelands Dundas widely used for
Tablelands agriculture
6. Hamilton 625-- Generally Pliog=—- Grey-brown =s1lty loam Woodlands of E. viminalis Mostly cleared for
Hamtilton - 750 flat to Pleistocene over gravelly loam and and E. ovata with Acacia agriculture; low=--
basalt broadly undu- basalt mottled brown clay Spp., Casuarina stricta, moderate hazard of
plains and lating (Dr 2 and Dy 3) Banksia marginata, and sheet erosion,
stony rises basaltic Exoecarpos cupressiformis shallow gullying,
of the vol- plains and salting
canle plains
Branx- 650-~ Broad open Tertiary lime- Brown sandy loam and As for Hamilton As for Hamilton
holme 750 valleys with stone and marl gritty sandy loam
long gentle exposed below overlying a mottled
slopes and the general red, brown, and grey
undulating to level of the sandy clay (Dy 3)
rolling hills volecanie plains
Eccles 67 5=~ Stony rises Moderately Shallow and stony Woodland of E. viminalie, Excesslive stoni-
750 associated vesicular and red-brown organic Acaeta melanoxylon, and ness precludes
with last blocky basalt of loam (UM 6.4) Exocarpos cupressiformis  cultivation; no
eruptive Holocene age with understorey of serious erosion
phase of bracken and grasses, hagzards
Mt Eecles mainly Feoa australis
Conidah 650-- Swamp formed  Recent swamp Mainly peats and Closed serub of Lepto- Area drained and
Swamp T50 upstream of deposits and peaty clays spermum lanigerum fringed extenslively used
impounding some Holocene (0 soils) by tussock grasses for agriculture;
valley lava basalt severe humifieat-
rlow ion losses follow-
ing drainage
7 Cobboboo- 7T50-- Mildly Plio- Hed-brown clay loam Forest or tall woodland Large tracts com-
Portland-- nee 900 dissected Pleistocene merging into mottled  of E. obliqua with E. mitted for hard-
elevated basalt sheets lava flows red-brown clay; also nitida and E. viminalis; wood production;
basaltic forming a gravelly loam and some areas of E. baxter:i low erosion hazard
plains of flat to undu- Erey-vrown gravelly with heaths and swamps
the Normanby lating plain clay loam merging to
Platform and yellow and mottled
Mount Clay red clay, more
block massive at depth
(Dy 3.61)
Drumborg  800-- Complex of Plio-- Hed-brown clay loam Forest or tall woodland As for
850 cinder cones FPlelstocene merging into mottled of E. viminalis, E. Cobboboonee
and associat- lava flows with reddish-brown clay nttida, and E. ovata, Cas-
ed lavas and cinder and tuff  (Dy 3.61) uarina strieta in dry
tuffs cones places
Greenwald 750-- Dissected Tertiary sedi- Grey-brown loam and Forest or tall woodland Some areas comm-
875 valleys below ments - chleflly clay loam over yell- of E. nitida and E. itted for hardwood,
the level of  limestone OW-brown light clay viminalis with some E. production; small
the Cobboboo- merging to mottled ovata and E. obliqua area uncommitted
nee basalt brown and orange land; low=--moder-
sheets ¢lay (Dy 3) ate erosion hazard
8 Lowan 625=- Regionally Miocene lime- fine brown sandy loam Open woodland of E. Mainly cleared for
: 700 flat plain stone with a and fine grey-brown camaldulengis with small agriculture; very
;:Eii - with sub- veneer of sand overlying areas of E. leucoxylon low erosion hazard

component of
the Wimmera
Plains

parallel low
dune ridges

trending NNW;
swamps are &

common feature

Quaternary swamp
and lagoon dep-
os5its

mottled orange-brown

to red clay (Dr 3.42
3003) y 5

and E. faseiculosa
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9. NATURE CONSERVATION

This chapter deals with nature conservation, which includes
the protection of native species, natural features, and
landscapes. Protection of these attributes 1s important for
a number of land uses, including reference, conservation of
speclies, recreation, and education. None of them necessar-
ily monopolizes the land; often conservatlion needs are com-
patible with each other or with commercially productive uses
of land.

The clearing of much of the land within the study area in
the past for agriculture and more recently for pine plantat-
ions has greatly reduced the area of native vegetation. The
remalning uncleared areas are thus important for nature con-
servatlon, particularly as much of the adjoining land in
South Australla has also been cleared.

Existing Conservation Reserves
In 1ts 1973 final recommendations for this study area, the
Land Conservation Councll recommended various types of con-
servation reserves. Table 11 1ists these reserves wlth
their areas, and their location 1s shown on Map 2, PFubllce
Land Use.
Table 11

EXISTING CONSERVATION RESERVES

Reserve Area (ha)
Parks: Lower Glenelg National Park 27,300
Mount Richmond Natlional Park 15707
Cape Nelson State Fark 210
Crawford River Forest Park 1,900
Discovery Bay Coastal Park 8,530
Wilkin Park (%) 3,640
Reference areas 4,310
Wildlife reserves 6,400
Flora reserves 790
Various other small conservation reserves 500 (approx.)
Total 55 28T

¥ Wilkin Park is currently unoccupied Crownh land protected
by Section 36 of the Land Aet 1958, pendling possible
future incorporation into the parks system. The Land
Conservation Council will make a recommendation on such
incorporation in the process of this review.



Since those lnal recommendations were published in April
1973, the National Parks Service has purchased 176 ha of
land at Cape Nelson that has been reserved as a State Park,
and the Fisheries and Wildlife Division has purchased 130 ha
of land at Pleracle Swamp east of Wililkin for a wildlife re-
serve., These two areas are also shown on Map 2, Public Land
Use.

Parks

The different categories of parks contaln examples of the
major land types and thelr assoclated biological communities
within the study area.

Lower Glenelg National Park has a high value for nature con-
servation, as it covers an extensive area and 1ncludes a
diverse range of vegetation communities. Notable botanical
features of the park include the well-developed fern gully
of Little Moleside Creek and the extensive, botanically di-
verse communitles of the Kentbruck Heath. More than 660
specles of vascular plants have been recorded in the park,
ineluding 10 that are rare in Victoria and 62 that reach the
western-most limits of thelr distributlion there. The park
also supports a large faunal populatlion, including more than
160 specles of birds and 30 species of mammals. The lime-
stone cliffs of the Glenelg River Gorge are used by pere-
grine falcons and other raptors, and the limestone caves in
the park contain many fossils and provide shelter and breed-
ing sites for two species of bats.

Mount Richmond 1is an extinct volcano covered with sand.
Mount Richmond National Park inecludes a range of vegetation
types growlng on the different aspects of the former volcano
and 1s noted for its heaths and heathy understorey plants,
with thelr spectacular wildflower displays. The over-mature
trees within the park provide hollows, for nesting and

Soap mallee in
Cape Nelson
State Park




Tarragal Caves - Discovery Bay Coastal Park

shelter, for many specles of arboreal birds and mammals.
The park is thus a valuable area for nature conservatlon,
particularly as most of the adjoining land has been cleared
for agriculture or pine plantations.

Cape Nelson State Park contalns good examples of coastal
vegetation developed on dune limestone. Although relatively
small 1In size, the park is important for nature conservatlion
as it includes the only Viectorian occcurrence of soap mallee
(Eucalyptus diversifolia).

The dominant feature of Discovery Bay Coastal Park is the
extenslive system of moblle calcareocus sand dunes stretching
from Cape Bridgewater to Nelson. A chaln of lakes and
swamps behlnd the dunes provides habltat for coastal and
estuarine fauna. Although large areas of the dunes are un-
vegetated, the vegetation assoclated with many of the wet-
lands 1s quite complex and includes several rare specles of
orchids. This park contains one of the largest undisturbed
areas of coastal dune and swamp vegetation in western Vie-
toria and 1s thus important for nature conservation.

Other parks in the study area include Crawford River Forest
Fark and Wllkin Park. The former contalns the forested
valley of the Crawford Rliver, with good examples of the 1n-
digenous forests of this area. Wilkin Park conslsts of a
large undeveloped area dominated by brown stringybark for-
ests, heaths, and swamps. It contains representatives of
the land types that have been extensively cleared for pine
plantations.

Reference areas

The solution to problems arising from use of a particular
land type 1s often helped by reference to an undisturbed ex-
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ample of the land type. Here the soils, vegetation, and
fauna can be studied under natural condltions and the knowl-
edge gained of the basic relations operating between those
components can help solve land use problems.

Reference areas therefore act as standards against which the
progress and effect of human alteration and utilization of
the land can be measured. They also provide a valuable gene
pool of plant and animal species. BSuch genetic material is
already being used and will be increasingly used to endow
species with advantageous characteristies.

The 19Y3 flnal recommendations set aside four areas, total-
ling 4,309 hectares, as reference areas. They contaln
representatives of the major land types found in the study
area. As far as possible natural processes should be allow-
ed to continue undisturbed within these areas. Access 1s
restricted and experimental manipulation 1s not permltted.

Wildlife reserves

The conservation of fauna depends on the conservation of
habitat, and by far the largest remalning area of natural
habltat 1s on public land. Although many forms of land use
do not have marked detrimental effects on habltat, some
areas have been set aside speclfically for wildlife conserv-
ation and for developing wildlife conservation techniques.

The 15 wilildlife reserves in the study area are managed prim-
arily for the conservation of native fauna. Many of these
reserves provide good breeding and feeding areas for large
numbers of water-birds.

Other conservatlion reserves

The study area alsoc contains flora reserves and bushland
reserves., Flora reserves are managed to conserve plant
specles that may be rare or endangered and associatlons of
native plants that are poorly represented on public land.
Bushland reserves are small areas of public land in predom-
inantly cleared agricultural reglons that support remnants
of the original vegetation. Their majJor use is to provide
diversity in the landscape and to maintain the distinctive
Australian character of the countryside.

Other small areas of public land include road reserves, riv-
er and stream frontages, and small lsolated blocks of public
land. These are particularly important for nature conserva-
tion in those parts of the study area that have been
extensively developed for agriculture, as in many cases they
support the only remnants of the orlglinal vegetation.

The conservatlon value of small areas of natlive vegetation
increases greatly if they are inter-connected. Such connec-
tions allow native animals to move from one block of native
vegetation to another and also assist migratory and nomadic
birds. This is particularly important in the planning of
pine plantations, as the conservation of native fauna is
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greatly assisted by retaining inter-connected areas of nat-
ive vegetation within the plantation complex.

Education 1s an important use of land 1n a natural or near-
natural state. Forests, rivers, and other natural land-
scapes have many applications in education - from primary to
post-graduate levels - giving students opportunitles to see
natural land forms and observe, interpret, collect, and
monitor biological processes. In some cases this may in-
volve long-term studles or alterations to the environment
for experimental purposes. This may require some land to be
speciflcally set aslde for education.
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10. RECREATION

Outdoor recreation 1s an important use of public land and is
a major reason for the retentlion of natural areas.

The diverse natural features of the study area provlide opp-
ortunities for a wide range of ocutdoor recreational activit-
ies. The most popular areas for outdoor recreation here are
along the coast between Nelson and Portland and along the
lower reaches of the Glenelg River.

These areas contain the most outstanding natural attracticns
and are close to the major centres of population and major
tourist roads.

Table 12 shows the number of people visiting and camping 1in
parks under the control of the National Parks Service. It -
should be noted that camping 1s only permitted in two of
these - the Lower Glenelg National Park and the Discovery
Bay Coastal Park. These parks already attract large numbers
of visitors.

The growth in the population of the Portland area associated
with the Alcoa Aluminium Smelter is likely to cause a furth-
er lnecrease in the number of people using these parks and
other areas of public land for outdoor recreation.

Table 12

ESTIMATED NUMBERS OF VISITORS AND CAMPERS IN PARKS

Park Total visitor days Camper nights
1978/79 1979/80 1978/79 1979/80

Lower Glenelg National 57,000 61,500 T . 000 11,500
Park

Discovery Bay Coastal 29,000 31,000 2,500 2,600
Park

Mount Richmond 22,500 18,300 -
National Park

Cape Nelson State 1,000 20,000% -
Park

* PBetter estimation technique used

Source: National Parks Service
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Recreational Activities
Fishing

Fishing 1s one of the most popular ocutdoor recreatiocnal act-
ivities in the study area. Table 13 lists the main inland
angling waters of the study area and the main species caught
there. Many of these waters are regularly stocked with
trout.

The estuaries of the Glenelg and Fitzroy Rivers are popular
sport-fishing areas, with bream, yellow-eyed mullet, and
estuary perch belng the most abundant species caught. The
Glenelg estuary also contains a seasonal population of mull-
oway that provides the best sports opportunity for catching
this species in Victoria.

Along the coast, popular areas for surf and rock fishing in-
clude Nobles Roecks, Suttons Rocks and other points along the

Discovery Bay coastline, Bridgewater Bay, and the mouth of
the Surry River at Narrawong.

Table 13

ANGLING AREAS

Catchment Site

Angling species

Comments

Fiteroy Arrondooveong  brown trout stocked regularly
River Creek blackfish with brown
{(Branxholme) eels trout
Branxholme redfin bank fishing only
Reservoir (domestic supply)
Bridgewater brown trout stocked regularly
Lakes with brown trout;
only northern-
most lake suitable
for angling
Camp Creek brown trout stocked regularly
(Branxholme) blackfish with brown trout
eels

Darlct Creek

brown trout

stocked regularly

(Tyrendarra) blackfish with brown trout
eels
tupong
Pitzroy brown trout stocked regularly
River eels with brown trout;
(Heywood) tench estuary fish found
eruclan carp 16 km upstream
tupong from mouth

blackfish
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Table 13 (continued)

Catechment Site Angling speclies Comments
Glenelg Lake rainbow No longer stocked
River Monibeong trout
(Nelson)
Crawford redfin Stocked regularly
River brown trout with brown trout
(Dartmoor) rainbow trout
blackfish
eels
fresh-water
crayfish
Glenelg brown trout Stocked regularly
River redfin with brown trout
(Casterton) eels upstream from
blackfish Casterton;
tupong estuary fish extend
rainbow trout for 60 km upstream
bream from mouth
mullet
salmon
estuary perch
mulloway
Kangaroo brown trout Recelves trout from
Creek blackfish Crawford River
(Hotspur) eels
redfin
Stokes eels Not stocked
Rlver blackfish
(Dartmoor) tupong
fresh-water
crayfish

brown trout

Source: Tunbridge, B.R., and Rogan, P.L. (1977).
Boating and cancelng

The five-fold increase 1n boat reglistration in Victoria over
the last 5 years reflects the increasing popularity of this
activity throughout the State. Boating takes place at var-
ious locations in the study area and involves the use of
boats for fishing, cruising, plenlckling, and water-skiilng.
The Glenelg River is very popular, and boat ramps and jett-
ies have been constructed at variocus locatlons along the
river.

Water-skiing is permitted on the Main Lake at Bridgewater
Lakes, and two areas are zoned for water-skiing on the Glen-
elg River in the Lower Glenelg National Park.



Bridgewater Lakes - a popular water skiing venue

The Glenelg River 1s also very popular for canceing. It 1s
well suited for canoe trips, as the water is safe with no
sections of fast flow. It is estimated that nearly 2,000
pecple went canocelng on the Glenelg River in the Lower Glen-
elg Naticonal Park in 1979. Many of the canceists are school
groups who use the river as part of outdoor education pro-
grams. Longer cance trips involving overnight camping are
alsoc popular.

Hunting

Ducks are the major game species hunted in the study area,
and the swamps on private and publlce land attract many
shooters. Duck-shooting takes place on a seasonal baslis on
the following game reserves managed by the Fisheries and
Wildlife Divislion: Crawford Lake, Red Hill Swamp, Church
Swamp, Beniagh Swamp, Lake Condah, Sinclair Lake, Tremaine
owamp, and Grassy Flats. Unlike other parts of the State,
the study area contains numerous wildespread small lakes and
swamps rather than a few large ones.

Other game species hunted in the study area are stubble
quail, which are shot in grassland and stubble paddocks on
private land, and Japanese snipe. The hunting of both these
birds is only permitted during the annual open season for
each specles and, like duck-shooting, 1s subjJect to bag
limits imposed by the Fisherlies and Wildlife Division. Deer
sightings have been reported in the study area in the past,
but the area has little potential for deer-hunting due to
the very low numbers present.

Recreational driving

Most recreational driving in the study area 1s done in two-
wheel-drive wvehlcles. For many people, pleasure driving and
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sightseelng are major activitiles, while for others driving
provides access to areas where they engage 1n some other
recreational activity.

Many roads, ranging 1in standard from majJor sealed roads to
forest tracks, are popular for recreational driving due to
thelr attractive scenery. A scenlec drive has been developed
in the Crawford Rliver Morest Park, and ancther in the Lower
Glenelg Natlonal Park gives fine views of the Glenelg River
Gorge.

Fleasure driving is usually assoclated with pienicking, and
plenic areas have been developed 1n all of the parks and on
other areas of public land. Many of these sltes are close
to attractive pieces of forest, fern gullies, river front-
ages, or features of geological interest.

Another form of recreational driving, dune buggying, takes
place in a designated area iIn the sand dunes near Swan Lake
in the Discovery Bay Coastal Park. This area, the only one
of its kind in Victoria, 1s run by the Portland Dune Buggy
Club under the supervision of the National Parks Service.
The buggles are usually registered only for off-rocad use,
and are brought to the area on trailers, off-loaded, and
driven up a ramp into the dunes.

i

Camping

Camplng is popular along the coast and the lower reaches of
the Glenelg River. Bush camping 1s permitted by arrangement
with the rangers 1n some areas in the Lower Glenelg Natlonal
Fark and the Discovery Bay Coastal Park. Few facilities are
provided in these areas and only tent camplng 1s allowed,
except at the Princess Margaret Rose Caves 1n the former,

.

Pienie faeilitiee, Long Lead Flat
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where caravan camping is also permitted, and at Swan Lake
and Lake Monibeong in the Discovery Bay Coastal Park. Camp-
ing is also permitted on State Forest and Crown land as long
as the requlrements relating to fire control and rubbish
disposal are met.

The number of campers in the Lower Glenelg National Park has
risen from 358 in 1976 to 2,668 in 1979, an increase of more
than 500%. Many people camp in order to enjoy other outdoor
activities such as fishing, water-skiing, and nature study.
In addition, wvisitors use caravan parks in many of the towns
throughout the area as a base for outdoor recreational
activities on publie land.

Nature study

While many people visit publie land specifically to study

nature, a far greater number lncorporate nature study with
other activities such as bushwalking, pienicking, camping,
and recreational driving.

The study area has much to offer for nature study and bird-
watchling, due to 1ts diverse range of habltats and veg-
etation types. ©Sites of particular interest include the
botanically diverse Kentbruck Heath with its spectacular
wildflower displays, the 'Petrified Forest' caused by wind
and water erosion of the old scrub root system at Cape
Bridgewater, and the only known Victorian occurrence of soap
mallee (Eucalyptus diversifolia) at Cape Nelson,

A 3-kilometre nature walk has been developed 1n the Cape
Nelson State Park, which passes through a variety of differ-
ent plant formatlons and also offers spectacular views of
Cape Nelson and Bridgewater Bay. The Benwerrin nature walk
is currently being developed at Mount Richmond National Park
and the Glenelg nature drive has been developed for motor-
lsts In the Lower Glenelg Natlonal Park.

Walking

Two types of activity fall within this category: short
walks along prepared sign-posted tracks and extended walks
of several days' duration.

Short walking tracks have been developed at Mount Richmond
National Park and at Surry Ridge, Jackass Gully, and Sawpit
Gully in State Forest. In addition, fire-access tracks 1in
the Lower Glenelg Natlional Park and in other areas of State
Forest and Crown land provide a range of walks.

The study area is not currently as popular as other parts of
the State for extended walks. However, 1t is planned to de-
velop an extended walking track, the Great South West Walk-
ing Track, in the near future. This will start at Heathmere
and will head west through the Cobboboonee forest and then
along the Glenelg River through the Lower Glenelg National
Park to Nelson. It will then head along the coastline
around Discovery Bay, Cape Bridgewater, and Cape Nelson to
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finish on the coastal reserve at She-oak Road, Portland. It
1s planned that this walking track will follow exlisting
tracks as far as possible, and work has already commenced on
the first portion.

Other activities

The Princess Margaret Rose caves north of Nelson on the
South Australian border attract many visltors, who drive
from the Princes Highway or travel by boat from Nelson.
Guided tours are conducted at regular intervals through the
limestone caves, which 28,785 people visited in 1978/79.

Access tracks through pine plantations and forests are used
for horse-riding, which also takes place along the beach of
Discovery Bay Coastal Park between Lake Monibeong and Des-
cartes Bay. The coastal reserve provides access for swimm-
ing and surfing as well as for various forms of boating.

Small areas of public land throughout the study area are
reserved for formal recreatlional activities such as golfl,
tennis, cricket, football, and horse racing.
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11. PRIMARY PRODUCTION

Agriculture

The pastoral industries dominate land use on freehold land
in the study area, producing wool, livestock, and dairy
produce with a gross value of the order of $15 to $20
million per annum. As many of the townships of the study
area are based upon servlice industries that transport,
market, and process agricultural products and/or supply farm
inputs, the pastoral industries have a significant effect on
the regional economy.

Present use of developed farmland

Table 14 lists the different agricultural land uses on free-
hold land in the study area. It shows the dominance of
pasture, and therefore of the livestock industries, in loecal
agricultural land use. Wcol, prime lamb, and beefl product-
lon are the major industries; dalryling l1s of minor import-
ance and 1s restricted to small areas around Portland,
Heywood, and Merino.

Table 14

AGRICULTURAL LAND USE 1978/79

Shire of Portland Shire of Glenelg Total

Lpnd yee (ha) (ha) (ha)

Sown pasture 159,628 161,984 321,612
Cropping 3,023 3,051 6,074
Native pasture 22712 38,768 61,480
Other land uses¥ 20,992 29,419 50,411

¥ TIncludes land not used for production, such as roads,
dams, rivers, rocky outcrops, land lying idle, etec.
Source: Australlan Bureau of Statistics

Figure 6 shows the trends in livestock numbers for the
period 1966/67 to 1979/80. Sheep numbers declined signifi-
cantly between 1970/71 and 1974/75, but since then have been
steadily increasing as the reserve price scheme for wool has
led to more stability in the industry. Beef cattle numbers
reached a peak in 1974/75 after low wool prices in the early
1970s caused many farmers to switch to beef production, but
this trend reversed when beef prices collapsed and wool
prices improved. The numbers of dairy cattle are steadlly
declining.
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omall areas carry cereal crops, vegetables, potatoes, orch-
ards, and vineyards. Although these products are of local
importance, thelr contribution to State production is small.

Publie land

4t present publie land 1s only used for agriculture to a
very limited extent. 8mall areas are held under grazling
licence and are usually grazed in conjunction with the ad-
Joining freehold land. An exceptlion to this general rule 1s
the Palpara Settlement Scheme, where a total of approximate-
ly 2,800 ha of publlie land has been cleared and pasture est-
ablished. This land 1s currently belng made available for
agriculture by the Rural Finance and Settlement Commisslon.

In general, the uncommltted land 1n the study area has a low
potential for agriculture, as clearing and development costs
on the Infertile sandy solls that cover much of 1t would be
high. Some small scattered areas have a hligher potentilial,
although many also have value for other uses such as con-
servation of flora and fauna, gravel extraction, and
recreation.

Future developments

The introduction of a reserve price scheme for wool and the
development of a large-scale export market for live sheep
from Portland to markets in the Middle East has led to a
profitable sheep industry in the last few years. 1In 1976
Victoria exported 90,000 live sheep to countrles in the
Middle East and by 1980 the number had increased to 713,000.
Large quantities of sheep meat are also beilng exported to
the Middle East. [f the good prices recelved on this market
continue it 1is expected that many local producers will in-
crease thelr production to cater for this market.

Sheep on freehold land near Digby
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Herefords
under river
red gum,
near Digby

In contrast, the cattle industry, which is ecurrently boom-
ing, 1s expected to go into & cycliec downturn in the next
few years. The large-scale slaughtering of breeding stock
during the collapse of the beef market in 1974/75 had a
detrimental effect on the beef industry and has led to a
shortage of cattle.

Apilculture

Aplculture 1s a small primary industry producing honey and
beeswax. Honey 1s used for table consumption, confectionery
manufacture, and stock feeds, and in the preparation of
meat, vinegar, and some pharmaceutical and cosmetlic prod-
ucts. Beeswax has many uses, Including candle, cosmetic,
and polish manufacture. Table 15 gives statistics for honey
production in Vietoria over the last 4 years. Production
fluctuates conslderably from year to year depending on in-
tensity of flowering of the best honey-producing eucalypts.

Table 15

HONEY PRODUCTICON IN VICTORIA

1975/76 1976/77 1977/78 1978/79

Number of apiarists 4g2 520 455 b7
Number of hives 91,203 92,734 82,000 86,000
Honey productlon (tonnes) 3,470 L T3 3,106 2,715
Beeswax production (tonnes) 60 30 4o b7

Source: Australlan Bureau of Statistics
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The value of a particular tree or shrub species for beekeep-
ing depends on its flowering periocd and its yield of nectar
and pollen. The most important for apiculture in Victoria
are the eucalypts. A few other specles also yleld some
useful amounts. Flowering periods wvary, not only between
species but also within species from district to district
depending on leocal climatlic conditions. Most eucalypts
flower heavily every second or third year.

Because of its dependence on flowering eucalypts, beekeeping
must be migratory. To maximize production, hives are moved

from district to district to coincide with peak nectar flows
over the summer months. Hives must be placed not only close
to the nectar source, but also close to a reliable source of
water,

Table 16 shows the important nectar - and pollen-producing
plants used by beekeepers in the study area. The messmate,
brown stringybark, and manna gum forests frequently provide
some of the best breeding conditions avallable in Victoria.
These species provlide both pollen and nectar, which are
required to build up hive strength, and their flowering
perliod is such that they can be worked 1n conjunction with
trees 1n other areas.

Table 16

HONEY FLORA

ool B - S
Messmate Dec-=Jan Good Good
Brown stringybark Feb--Apr Good Good
Manna gum Mar--May Light Heavy
Yellow gum Sep--Dec Very good Poor
Pink gum Sep--Dec Good Poor
Sweet bursaria Jan--Feb Fair Good
S1llver banksia Feb-<Mar Fair Good
Coast beard-heath Jun=Sep Good Good
Swamp gum Winter Falr Good
Red gum Dec~-~Jan Good Good

To operate hives on public land a beekeeper must have a
licence. Liecences are issued for both permanent and tempor-
ary sites and give the beekeeper the right to use a small

area for his hives and equipment and the exclusive right to
operate his bees within a radius of about 1.5 km. Beekeep-
ing is also permitted in areas managed by the National Parks
Service, and sites are currently being used in the Lower
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Glenelg National Park. Demand for sites on public land
varies considerably from year to year, but the number of
sites normally ranges between 20 and 160. It is estimated
that apiarists use a similar number of sites on private
property.

Extensive clearing of land for agriculture has greatly re-
duced the value of the study area for beekeeping. Rilver red
gum, yellow gum, and pink gum are valuable for aplarists, if
they oceur in large enough areas to be utilized. These
speclies used to be extensive in the study area in the past,
but now only small pockets remaln on publiec land and along
roadsides. The remaining areas of public land suitable for
apiculture are becoming increasingly important to aplarists,
as private property 1s progressively cleared and as the use
of insecticldes in modern agricultural practices frequently
makes large areas of farmland unsultable for beekeeping.

Feference
Australlan Bureau of Statistics. 'Rural Industries Season
1976-=77.' (Australian Bureau of Statistics: Melbourne

1978.)
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12. SOFTWOOD PRODUCTION

The first softwood plantations in the region were estab-
lished in the 1880s at Mount Burr and the first regular
plantings commended in 1907 - all in South Australia. In
the late 1920s private companies commenced planting signif-
icant areas in both Victoria and South Australia, and in
1947 the Forests Commission of Victoria started establishing
softwood plantations at Rennick.

softwood plantations on public and private land within the
study area consist almost entirely of radiata pine (Pinus
radiata), and now total approximately 37,940 hectares.
Together with approximately 77,000 ha on public and private
land in the adjacent areas of south-eastern South Australia,
the region supports one of the largest concentrations of
softwood plantations in Australia.

This concentration has enabled a large, integrated wood-
based industry to develop. Wood from softwood plantations
1s used to supply sawmills, preservation plants, particle-
beoard mllls, pulp and paper mills, and veneer mills.

Sultability criteria for radiata pine

Commercial production of radiata pine has the following site
requirements:

* mean annual rainfall should exceed 700 mm

*# so0ils should be acid and well drained and have moderate
fertility

¥ more than 0.5 m of topsoil should overlie any soil layer
that may impede root development or water percolation

Although radiata pine generally grows quite rapidly in the
study area, variations in growth rates occur due to differ-
ing site factors. The actual or potential productivity of a
site to grow radiata pine 1s described as its site quality.
Silte quality 1s a measure of the total volume of wood pro-
duced. It 1s based upon a series of indices, related to the
predominant height reached by a stand at age 20 years. BSite
quality classes form the basis for calculating growth rates
and the quantlities of the various classes of wood products
that wilill become available for industry. Table 17 sets out
the productivities of the different slte quallty classes.

Existing Forests Commission plantations 10 years and older,
as assessed in 1977, averaged site quality IV, with 72% of
stands falling within the range V--III. Site quality I and
IT stands comprised a further 15% and site quality VI stands
comprised 11%.

It 1s not possible to determine the quality of a particular

site accurately until a plantation has actually grown on 1t.
39855/81—8
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However, it is possible to predict site quality classes from
the native vepgetation growlng there, and from soll, topo-
graphic, and climatie factors. This method is used to pre-
dict site gquallty classes for the areas of uncommitted land
in Part IV of this report.

Table 17

PRODUCTIVITY OF RADIATA PINE

S3ite quality Site index; Total yield Average
class height over 30-yr annual yleld
at age 20 rotation (m3/ha/annum)
(m) (m3/ha)
I 31.0 1,001 33
II 29.0 892 30
II1 27.5 782 26
IV 26.0 666 22
' 24,4 535 18
VI 22.¢ 399 13
VII 19.5 268 9

Note: Volumes shown are underbark to a small-end diameter
of 10 em.

Source: Forests Commission of Viectorila

Productivity of an area can be increased by improved estab-
lishment and tending techniques. These techniques include
fertillzing at or shortly after planting, weed control,
cultivation, and deep ripping of sites with impeding soil
layers. They can lead to an increase in productivity equiv-
alent to at least one site quallity class, and thelr use has
enabled successful establishment of softwood plantations on
solls of low fertility that were previously conslidered marg-
inal to unsultable.

Saftwood Plantation Areas

Most softwood plantations in the study area have been estab-
lished by three organizations: the Forests Commission of
Victorla, South Australian Perpetual Forests Ltd (SAPFOR
Ltd), and Softwood Holdings Ltd. Table 18 lists the areas
established on freehold and public land, while Map 7 shows
thelr location. As can be seen from Map 7 and Table 18,
more than one-third of the softwood plantations 1n the study
area have been establlshed on freehold land.

Adjolning areas of south-eastern South Australla carry about
62,000 ha of government-owned plantations and more than
15,000 ha established by private companies.
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Table 18

NET PLANTED AREAS OF SOFTWOOD PLANTATIONS

Fubliec land Freehold land Total

Organization (ha) (ha) (ha)

Forests Commission 14 ,840% - 14,840
Private forestry companles 8,570 12,430 21,000
Other private owners - 2,100 2,100
Total (ha) 23,410 14,530 37,940

¥ Includes 3,000 ha of purchased freehold land.

Source: Forests Commission of Victoria

Forests Commisslon plantations

Forests Commission plantatlons within Vlietorla have been
organized into eight development zones to provide sufficient
softwood resources to support large permanent wood-based in-
dustries in sultable decentralized areas. One of these
zones, the Portland--Rennick Plantation Development Zone,
falls within the study area.

At February 1981, the Forests Commission had established
about 14,840 ha of softwood plantations within the study
area, including nearly 3,000 ha on purchased freehold land.
The Commission plans an annual expansion rate of 600 ha
within the study area.

Plantations established by private companles

The two large private companles operating In the study area,
SAPFOR Ltd and Softwood Holdings Ltd, have established
plantations on both freeheold and public land.

Mcre than half of the total area of softwood plantatlons
established by SAPFOR Ltd in the study area is on public
land made available under the provisions of the Land
(Plantation Areas) Act 1966. Planting of these lease areas
has now been completed. SAPFOR Ltd has also establlshed ex-
tensive plantations on company-owned land in Victoria and
south-eastern South Australla, and Crown land held under
perpetual lease in South Australia.

Softwood Holdings Ltd has established the majority of its
plantations in the study area on company-owned land and a
smaller area of leased publiec land. It also has extensive
softwood plantations in South Australia, which 1t uses to
supply its sawmills, preservation plants, and a particle-

board plant at Portland.
38855/81—9
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Other private plantations

About 2,100 ha of softwood plantations within the study area
have been established by various other private interests.
Some 75% of these plantings have been established by
individuals assisted by the State government under its Farm
Forestry Loan Scheme, in which loans to offset establishment
costs are provided at favourable lnterest rates. Softwood
Holdings Ltd supplements this scheme by offering contracts
to landholders, which provide an assured outlet for the
produce. Almost all of the Farm Forestry lcoanholders have
taken advantage of this opportunity.

The Woocd-based Industry

Plantation softwoods produce the raw material for a variety
of end uses, including light constructicon, flocring, weath-
erboards, Joinery, furnlture, veneers and plywcod, particle-
board, paper, and fencing material. The timber 1s sultable
for pressure treatment wilth preservatives, enabling it toc be
used in situations of high insect and fungal attack. Table
19 lists the output from State plantations in the study area
in 1978/79 according to different uses.

Table 19

OUTPUT FROM SOFTWOOD PLANTATIONS FOR 1978/79

% of softwood output from

Category Quantity Victorian State Forest
Sawlogs 40,000 m3 15%
Roundwocd fencing 360,000 pieces 90%
timbers
Particle-board 26,000 m> 594
Veneer logs 5,000 m3 ¥ N.A.

¥ Production of veneer logs from State plantations for a
mill in South Australia commenced in 1980, with rights to
5,000 m3 being granted for that year.

Source: Forests Commisslion of Vietorila

The study area contalns three maln timber-processing plants:
two integrated sawmill/timber preservation plants and a
particle-board mill.

Softwoods Dartmcor Ltd operates a sawmlll/preservatlon plant
at Dartmoor, utilizing sawlogs from private plantations and
Forests Commission plantatlons at Rennick and Kentbruck. The
plant produces softwood flooring, house framings, linings,
cladding, treated sawnwood and roundwood, and dressed round-
wood for markets in Adelalde, Melbourne, Sydney, Perth, and
country areas of Victoria.
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Portland Pine Products Pty. Ltd. operates a sawmill/preserv-
ation plant at Heywood. Thls company also obtains sawlogs
from private and State plantations to produce dressed tim-
ber, scantlling, and treated posts and poles for markets in
Melbourne and other outlets,

Softwood Holdings Ltd has recently bullt a large modern
particle-board mill at Portland; it began operating in 1977.
The mill uses sawmlll residue and roundwood from plantation
thinnings to produce particle-board, which 1s used for a
wide variety of construction purposes. Markets are Austral-
la-wide, with large quantlities belng sold in Sydney and
Melbourne, and export markets are also becoming significant.

SAPFOR Ltd processes sawlogs and preservatlon material from
its plantations at its mill at Tarpeena, S.A. Pulpwood from
its plantations is s0ld in South Australia for the manufac-
ture of pulp and paper products.

A number of timber-processing plants - including seven saw-
mills, two particle-board mills, two pulp and paper mills,
veneer mills, timber-laminatlion plants, and timber preserv-
ation plants - are located in the south-eastern region of
South Australia. Some of these plants are supplled part-
lally by wood from Victorian plantations.

Forestry and the wood-based industries are a major source of
employment in this region. 1In 1977 the industry directly
employed about 4,200 persons in South Australia and about
560 persons in Victoria.

Future Plantation Development

Federal policy laid down in the 1960s determined that Aust-
ralia should alim at self-sufflciency in forest products and
that this should be achleved by establishing softwood plant-
ations at an annual planting rate of about 30,000 ha per
annum. Subsequently the Softwood Forestry Agreement Aets of
1967, 1972, 1976, and 1978 made Commonwealth funds available
to the States for the establlishment of softwood plantatlons.

A number of arguments both for and against an expanding
softwood plantation program have been ralsed. These 1lnclude
challenges to the self-sufflelency concept, envlironmental
concern over the clearing of native forests, and differing
estimates of domestic demand and the availabllity of export
markets. A Senate Standing Committee on Trade and Commerce
1s currently conducting an 'Inquiry intc All Aspects of
Australia's Forestry and Forest Produce Industries'. The
findings of this Committee may affect future funding for
softwood plantations.

The Forests Commission has pursued a policy that, wherever
possible, plantation expansion will be carried out on pur-
chased farmland. To date the Commission has purchased near-
ly 3,000 ha in the Portland--Rennick Development Zone and -
if sufficient funds are available and suitable land is for
sale at economic prices - plans to continue this pollcy.
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Pinus radiata plantation, Cobboboonee block

In 1975 the State government ratified an Agreement between
Softwood Holdlings Ltd and the Forests Commlssion for the
supply of minimum annual volumes of softwood timber from
State Forest for use by Softwood Holdings Ltd. The Agree-
ment assures the company of a minimum supply of 30,000 m

of softwood timber in 1981/82, increasing steadily to 37,000
m3 by 1995/96. The company has also been granted an annual
supply of an additional 35,000 m3 of material for particle-
board manufacture, and 16,000 m2? of sawlogs and preservation
materlal. The securlty of assured suppllies from Forests
Commission plantations and from company-owned plantatlons
has enabled Softwood Holdings Ltd to make the substantial
investment necessary to construct a large particle-board
plant at Fortland.

Rights to wood supplies from Forests Commission plantations
are alsc held by other companles in the region. Panelboard
Fty Ltd, which produces particle-board at Il1ts plant in Mount
Gambler, has an agreement under which approximately 11,000
m3 of wood is made avallable from Forests Commission plant-
ations at Rennick.

Froductivity of Successlive Rotations

In the adjoining areas of south-eastern South Australla,
slgnificant plantation areas have been harvested at maturity
and replanted. On many sites the productivity of the second
crop has shown a substantlal decline. The solls on these
sites are coarse-textured dune sands, which are infertile
and contain low levels of organic matter, and they are sim-
ilar to those on which sof'twood plantations have been estab-
lished in the study area.

Because substantial planting of radiata pine began much
later 1n south-western Victorla than in South Australila,
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only recently have small areas been replanted. Research is
in progress to study the productivity of these plantations
In relation to the previous rotation, but 1t 1s too early to
make meaningful comparisons. However, early results from
concurrent studles on matched first-and second-rotation
sltes show no evidence for a second-rotation decline in pro-
ductivity, and suggest that retentlion of logging residue is
Important when establishing second-rotation crops. For
example, early growth on unburnt second-rotation sites is
markedly better than that on first-rotatlion sites that, in
common with past practice, were burnt after clearing of the
native eucalypt forest.

Logging residue was previously burnt to lower the risk of
wildfire, to eliminate thickets of natural pine regenerat-
ion, and to 1lmprove access for machinery used 1n cultivation
and planting. It 1s now realized that on these infertile
soils this practice may be detrimental because nutrlents are
lost to the atmosphere by volatilization and transfer of
particulate matter. Also, the practice reduces surface
mulch of logging residue and lltter, and may lower the level
of soll organic matter. Retention of that surface mulch 1s
important because it maintains more favourable soil molsture
conditions and, as 1t decomposes, returns nutrients and
organic matter to the scil. Some evidence also suggests
that the muleh reduces the need for fertillzers and weed-
icides.

The Forests Commission has therefore investigated establish-
ment technlgues that do not require the burning of logging
residue, and a method now being used on an operational basis
consists of a tractor-drawn roller with steel blades (roller
chopper). This implement reduces logging residue to a
surface mulch less than 30 em thick. Its main disadvantage
is that planting is more difficult than on conventionally
prepared sltes,.

Fertilization and weed control are also practised to lmprove
the productivity of successive-rotation plantations. Fert-
ilization compensates for the natural infertility of the
s0ils, and weeds are controlled chemically to minimize com-
petition for available soil molsture and nutrients. Current
operational procedures wlll be progressively modified as
results from research in progress become avallable.
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13%. HARDWOOD PRODUCTION

The mixed-specles eucalypt forests of the study area have
been used as a source of wood since early settlement. the
most important timber specles - messmate and brown stringy-
bark-produce a strong, moderately durable timber that 1s
used for general-constructlion purposes. 0Of the two, mess-
mate 1s the mere 1lmportant because of i1ts superlor growth
rate and larger log size.

Froductive timber stands cover about 27,000 hectares in the
study area. These forests contaln extensive stands of mess-
mate with an average tree helght 1in excess of 30 metres.

Early settlers logged the messmate forests selectively and
removed the best trees. Many of those left behind willl
never be suitable for sawlcg production. In the 1930s the
Forests Commission commenced a program of silvicultural
treatment to lmprove the productivity of the messmate
forests. It involves the removal of defective stems and the
thinning of regrowth over large areas and 1s responsible for
much of the better-quality forests in the study area today.
The Commission has continued to carry out sllvicultural

Silvieulturally treated
50-year-old messmate,
Narrawong areda
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Stringybark fence
posts, Annya area

treatment as funds are avallable and, since 1968, has treat-
ed 8,000 ha in the Heywood Forest District.

Other specles - including shining peppermint, manna gum, and
swamp gum - provlde a limlted amount of hardwocd timber, al-
though of inferior quality. BRed gum and yellow gum produce
a durable timber suitable for heavy construction works,
sleepers, and fencing, but unfortunately only small pockets
of these specles remain on publiec land. The brown stringy-
bark forests 1n the north of the study area rarely exceed

20 m in height and are not sultable for commercial sawlog
production, but they supply some of the lcoeal demand for
farm and domestlc timbers.

Sawmlilling industry

The average supply of sawlogs from the study area over the
last 5 years has been about 25,000 m3 per annum. In 1978/79
thils represented about 2.5% of the total hardwood sawlog
production from State Forest for that year. The Forests
Commission estimates that 26,000 m3 of sawlogs per annum
could be cut from the forests of the study area on a sus-
tained-yleld basis if stand improvement works are continued,
and with the existing levels of fire protection.

Currently, eight sawmills utillize sawlogs from the forests
of the study area. Two are located at Gorae and one each at
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Hamilton, Merine, Heathmere, Homerton, Dartmoor, and Yahl in
South Australla. A small moblle mill also operates 1n the
study area. Hardwood logging and sawmilling provide employ-
ment for approximately 70 people in the study area.

Most of the hardwood timber produced 1s sold locally for
general-construction purposes. The forests are very import-
ant for local timber supplies as the closest hardwood for-
ests to thilis reglon are the Gramplans and the Otways. Milnor
forest products, 1lneluding poles, feneing materials, fire-
wood, and sleepers are obtalned from the hardwood forests of
the study area. They are important for servicing the local
demand, but their total volume is small.
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14. MINING AND QUARRYING

Exploration

Since the mid 1960s, 13 exploration licences have been
granted in the study area. Of thgse, the segen currently in
operation cover areas from 660 km= to 792 km© and include
both publlic and private land.

The 1necreasing prices of imported petroleum products have
led to an inecrease 1in exploration activities in all pros-
pective areas. The Tertiary and Mesozoic sediments of the
study area show a number of promising features for petrol-
eum occurrence. At present, two petroleum exploration
permits cover parts of the study area, and use both seismlc
technlques and drilling techniques. However, drilling to
date has been confined to a site east of the study area
where hydrocarbons have been Intersected near Port Campbell.

Map 8 shows the known oceccurrences of metallic minerals and
areas with potential for further discovery of minerals and
petroleum products.

Minerals

Table 20 lists the minerals that are known to occur in the
study area and the localities where they have been recorded.

Stone

Stone, as defined under the Extractive Industries Act 1966,
is extracted on both private and public land throughout the
study area. The materlal is quarried by shires, government
departments, and prlvate operators. It 15 used for the con-
struction and maintenance of rocads, buildings, airfields,
and harbours, and also in the manufacture of cement, lime,
bricks, and tiles. Table 21 shows the total output from
operations in the study area.

Together the Shires of Portland and Glenelg use about 53% of
the gravels extracted In the study area, principally for
road construction and maintenance. The Shire of Portland
uses 96,000 m3 of gravel each year, of which 73% comes from
public land, and the Shire of Glenelg uses 48,000 m3, of
which about 47% comes from publlic land. Gravel has a low
value per unit volume and transport costs represent a sig-
niflcant part of the final cost. As a result, it is not
economically desirable to transport gravel long distances 1f
alternative sources are available locally.

Two of the four commercial quarries currently operating use
some publiec land, but the bulk of the quarries in the study
area are non-commerclal guarrles cperated by shires and gov-
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Table 20

OCCURRENCES OF MINERALS

Mineral Occurrence Comments
Black coal Private land near Currently uneconomic
Merino and Mocamboro thin seams

Brown coal Private and public land Thin seams recorded
from drilling

Peat Intermittently in wet- Deposits generally
lands throughout the small and of poor
study area quality

Bentonlte Public and private land A drilling program has
south-west of Greenwald proved reserves of 2.5
million tonnes (10%

moisture)
Diatomite Two occurrences on Diatomite may also
private land north of ogcur on nearby
Portland public land as it has
similar geocloglcal
features
Nickel Private land near This mineral occurs in
Wando Vale serpentinite host

rock, which contains
0.14 to 0.38% nickel

Chromite Private land near Occurs in a belt of
Wando Vale Cambrian rocks through
Mount Stanley
Silver and Private land south- These deposits were
lead east of Dergholm mined late last
century
Heavy Private and public Traces occur 1n sand
minerals land sheets and ridges of

dune sandstone

Source: Department of Minerals and Energy

ernment departments. The location of quarries and plts in
the study area is shown on Map 8.

Basalt

There is a large basalt guarry operated by the Portland
Harbour Trust Commissioners at Cape Sir William Grant. In
the past this quarry was used to supply blocks of basalt to
construct the Portland Harbour breakwater and it 1s now used
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Table 21

QUANTITY OF STONE EXTRACTED, 1977/78

Quantity Land status of

Meuerdal (tonnes)  extraction sites

Crushed and broken basalt 31,560 Vested 1n Portland
Harbour Trust

Granite e Publice

Limestone 1,754 Private

Sand 41,616 Private and publie

Gravel (includes shires, 273,000 Private and publie

government departments)

Total 347,932

Source: Department of Minerals and Energy

to supply crushed basalt for road-making and concrete
aggregate.

The construction of the Alcoa aluminium smelter at Portland
will require 90,000 tonnes of erushed rock for aggregate and
50,000 tonnes of rock for fill over 2 years. Investligations
are currently beilng carried out to locate suitable rock on
uncommitted land at Bolwarra, on private land at Tyrendarra,
and at the Cape Sir William Grant quarry to meet the con-
struction needs of the smelter and the expected bullding in
Portland asscoclated with the construction.

Scoria and tuff

Scoria quarries are located on private land at Mount Rouse,
Mount Eccles, and Mount Napler east of the study area.
Within the study area, deposits of scoria and tuff at Mounts
Eckersley, Vandyke, and Deception have been used in the past
to supply local demands, but these reserves are generally
more deeply weathered than those to the east.

Granite

Granitic rocks outcrop at a number of places in valleys dis-
sected in the Dundas Tablelands and the Dergholm Platform.
The coarse-grained red and green to greenlsh pink granlte
west and north-west of Dergholm 1s highly scught after as an
ornamental veneer for bulldings.

Pink granite 1s currently quarried north of Baileys Rocks
and has been quarried in the past near Boller Swamp and
Wando Vale (the 'St Elmo' granite). Other outcrops in the
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study area are deeply weathered and sltes sultable for
gquarrying are limlited. Granitic sand for road-making is
also supplied from private land near Baileys Rocks.

Mesozole sandstone

Small quantities of feldspathle sandstone have been quarried
for bullding stone near Coleraine, but it 1is not of high
gquality.

Buckshot gravels

Buckshot gravels used by the shires and the Forests Comm-
ission for unsealed-road construction are derived from lat-
eritic solls of Tertiary age that cap remnants of the orlg-
inal surfaces of the Dundas Tablelands and Merino Dissected
Tablelands. Numerocus shallow borrow plts occur on public
land, and buckshot gravels have been worked extensively on
private land near Merino and Casterton.

Limestone

Four groups of limestones are quarried in the study area.
In order of age from oldest to youngest, they are mid
Tertiary, Whalers Bluff Formation, dune, and fresh-water
limestone.

Mid Tertlary limestone

Extensive deposlts of high-quality Tertiary limestone con-
taining 80 to 90% caleium carbonate occur on private land
north-east of Portland. This limestone 1s used as agri-
cultural lime and for cement-making. Smaller deposits exlst
throughout the study area, mainly on private land, but these
are of minor importance. It 1s estimated that the Alcoa al-
uminium smelter will require 18,000 tonnes of cement over
the 2-year construction period. However, it is expected
that most of 1t will come from Geelong and interstate.

Whalers Bluff Formation limestone

This formation consists mainly of carbonate sand (chiefly
shell grit), which 1s cemented to varylng degrees by calcium
carbonate. It is a good base-course material for road con-
struction due to the natural cementing properties of the
calcium carbonate. Quarries have been established where
zones of moderately cemented limestone are assocclated with
weakly cemented sands to allow earth-moving equlpment to
excavate the formation. Extraction of this material is
currently taking place on private land near Wilkin and on
public land at Dartmcor.

Dune limestones (Bridgewater Formation)

These limestones resemble those of the Whalers Bluff Form-
ation but, as a result of wind sorting, are more uniform 1in
graln size. The composition and hardness of the rock varles
in different locations according to the amount of calclium
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carbonate present, which normally ranges from 70 to 98%.
This materlal was used as a bullding stone in early settle-
ment days and large gquantlties are now used for road-maklng.
Quarries are located on public land at Jones Hidge, in the
Kentbruck Flantation, and at Mount Richmond, and on private
land at Lake Mundi, Trewalla, and west of Dartmoor, The
Gallpens guarry west of Portland alsoc provides some llime-
stone sultable for use as agricultural lime.

Fresh-water limestones

Fresh-water limestones occur at the base of some swamps and
as deposits adjacent to springs in the Glenelg Valley. They
have been used to a limited extent for road construction and
as a source of agricultural lime in the past.

Calcareous sands

The extensive mobile dune system fringing Discovery Bay and
Bridgewater Bay contains very large quantities of calecareous
sands. These contaln 60 to 95% caleilum carbonate, which can
be used for agricultural lime, glass manufacture, and other
uses. Approximately 40,000 tonnes are extracted annually
from pits located mainly on public land adjacent to the
Portland--Cape Nelson road.

Quartz sand

Extenslve deposits of medium- to fine-gralned silicecus sand
cover much of the publie land 1n the study area. These dep-
osits are extracted from several pits and are used for fill-
ing and construction purposes, and as conecrete sand.

It 1s estimated that 45,000 tonnes of concrete sand will be
required over 2 years for the construction of the Alcoa al-

Rehabilitation
of sand
quarry
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uminium smelter at Portland. Large quantities of fine sand
are avallable near Portland, and coarse sand 1s currently
obtained from alluvlal deposits at Coleraine, outside the
study area. However, there is likely to be a shortage of
ceoarse sand due to the increased demand. Alternative
sources are currently being investigated - the nearest known
deposit being on uncommitted land at Wanwin.
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15. WATER UTILIZATION

The study area does not contain any major water supply stor-
ages. However, small regulatory structures have been built
on many lakes, swamps, and waterholes to maintain their
levels so that the water can be used for urban supply and
irrlgation. In addition, the Konong Wootong Reservoir, east
of Casterton and Jjust outside the study area, provides water
for Casterton, Sandford, and Coleraine.

Water resources utilized for town supplies are managed by
four locally constituted authorities under the Water Adet.
The State Rivers and Water Supply Commission oversees the
financlal and technical activities of these Waterworks
Trusts, who are responsible for the construction and main-
tenance of waterworks within thelr defined districts.

Groundwater is used to supplement surface water supplles for
the towns of Portland, Heywood, Merino, and Casterton and
for industrial purposes at Portland. The Alcoa aluminium
smelter will utilize 0.5 ML of groundwater per day. It is
expected that thls demand can be adequately supplied from
existing groundwater supply facilities at Portland.

Groundwater 1is also used for agricultural purposes and a
total of 221 groundwater licences have been lssued for bores
in the study area. These bores supply in excess of 15,000
ML of water, used for irrigating 2,605 ha of farmland.
Groundwater is important for irrigation, as the salinity of
most of the streams in the study area increases slgnificant-
ly during the drier months, making them unsuiltable

for irrigation. There are also numerous unllcensed shallow
bores used for domestie and stock purposes throughout the
study area.

The study area contains two River Improvement Trusts: the
Strathdownle Dralnage Trust and the Glenelg River Improve-
ment Trust. The former has carrled out a comprehensive pro-
gram of dralnage of freehold land 1n the Strathdownle area
and the latter has been responsible for a program of stream
conservation works along the Glenelg River.

Appendix 1 lists the authorized diversions of surface water
for farming and industrial purposes, Appendix II the water
supply and consumption for the major towns, and Appendix III
the authorized annual extractions from groundwater resocurces
wilthin the study area.
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16. HAZARDS

Hazards are here defined as biologlcal and physical pro-
cesses that threaten the integrity of land and lower its
productivity. To retain the productivity of land it is
Important that actual and potential sources of environmental
degredation are ldentifled and controlled.

S0ll Deterioration

Three main types of soll erosion occur in the study area:
wind and water erosion and mass movement of soil.

Wind erosion is mainly a hazard on the calcareous dunes of
Discovery Bay and Bridgewater Bay. For these dunes, stabill-
ity depends on maintalning the vegetative cover; they become
subject to wind erosion when grazing, uncontrolled recreat-
ional use, fire and other processes damage or destroy the
vegetation. Management practices protecting the vegetation
reduce this hazard.

Water eroslion - the removal of scoil by running water -
occurs in the form of sheet, gully, stream bank, and tunnel
erosion in the study area. All cause turbidity in streams;
moreover silt, which includes the most fertile fraction of
the so0ll, may be carried downstream and lost.

Sheet eroslon and gully eroslon are common on the undulating
country with duplex solls derived from Tertlary sediments.
Some of the worst examples are on prlvate land In the Branx-
holme--Chetwynd area and near Casterton, where gullles may
reach 10 metres deep. Stream-bank ercsion occurs along many
streams, particularly as streams cut and widen their courses
in the alluvium of the lower slopes and flats, and may
result in severe stream siltation (for example, in the lower
reaches of the Wando and Chetwynd Rivers). Tunnel erosion
1s found in a few places on private land near the edge of
the Dundas Tablelands.

Mass movement involves the movement of large volumes of soil
as a whole rather than individual particles. It 1s common
on solls derived from Mesozoic sediments on the private land
throughout the Merince Tablelands.

Erosion of beaches and foreshores by the sea has ocecurred on
the Dutton Way and the Henty Bay Estate. Thils process has
been accentuated by the lack of any natural influx of sand
other than locally derived sand. Basalt blocks have been
placed along the foreshore to absorb the wave energy -

thus preventling further erosion taking place. Sectlons of
the limestone eliffs around Nelson Bay have also been eroded
by marine undercutting, causing large sections to collapse.
Collapses may produce channels that permit waves to attack
the cliffs more directly.
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Soll salting causes localized problems in parts of the study
area. The bulld-up of soluble salts in the upper soil hori-
zons not only limits plant growth but may also lead to in-
creased salinity 1in streams. Salting 1s not a widespread
problem, but extensive clearing of native forest vegetation
in certain areas could result in severe stream salting.

Wildfire

The study area has a high risk of wildfires during summer
due to a combination of hot dry weather and the highly flam-
mable nature of the vegetation. The heaths and the brown
stringybark forests with heathy understories are particular-
ly flammable and pose a filre risk to life and property on
both public and private land.

Fire history

Little is known about the prevalence of fire prior to Euro-
pean settlement. However, the frequency and severity of

Table 22

MAJOR FIRES IN THE STUDY AREA

Area of public

Year Locallty land burnt (ha)
1942 Lower Glenelg River, Moleside Creek 3,800
1942 Wilkin, Weecurra, Hotspur 11,800
1943 Kentbruck 3,900
1952 Tooloy, Drajurk 39,100
1952 Annya 4,900
1955 Bogalara, Dergholm 20,000
1959 Roseneath 3,200
1959 Lower Glenelg River, Palpara 6,100%
1962 Cobboboonee 5,300
1967 Kentbruck 5,700
1967 Cobboboonee 3,200
1967 Hotspur 3,300
1967 Roseneath 8,500
1976 Cobboboonee 3,400
1977 Roseneath 7,800
1979 Lower Glenelg River, Nelson 2,700%

# Large areas in South Australia were burnt before these
filres crossed into Victorla.

Source: Forests Commission of Victoria
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flres increased when the settlers used fires to clear land,
burn old growth, and encourage new shoots on grazing runs.
Often these fires escaped and continued to burn uncontrolled
through thousands of hectares of bush.

The disastrous fires that swept Victoria in 1939 burnt much

of the study area, including a large area in the Portland--

Stokes River region. Since then 16 major fires have occurr-
ed on the public land, the largest of which burnt out 39,100
ha between Dergholm and the Glenelg Highway in 1952,

Table 22 lists the major fires that have occurred on publie
land in the study area since 1939 and Table 23 shows the
known or suspected causes.

Table 23

CAUSES OF WILDFIRES ON THE PUBLIC LAND
(1971/72 to 1978/79

Total number of Percentage
Cause fires over of total
f-year period

Deliberate lightings (arson) 41 21
Escapes from burning operat-

ions on private property 33 17
Vehicles and engines 18 9
Licencees, forest workers 14 T
Recreationists 14 T
Miscellaneous

known (including lightning) L8 25

unknown 26 14
Total 194 100

Source: Forests Commission of Victorla

Fire and land management

Repeated severe wildfires adversely affect timber production
in hardwood forests. Although the trees frequently survive
the fires, significant losses occur due to timber degrade
and decreased growth. The growth rate In older larger trees
recovers 1n a few years, with rapld development of new fol-
iage from dormant buds. However, younger trees - with their
lower crowns and thin bark - are very susceptlible to fire
damage and fires frequently kill the upper stem, causing
serious tree malformation. It 1s often preferable to remove
the affected stems of these trees rather than allow them to
grow into mature trees with only short merchantable boles.
Significant wood degrade may occur following a high-
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Intensity fire due to the formation of gum (kino) veins or
to lnsect or fungal attack.

Fuel-reduction burns to reduce the extent and intensity of
wildfires are concentrated in strategically important areas,
and their frequency depends on fuel build-up. In most
forest types in the study area they are planned every 5--=7
years. The substantial investment made in the establishment
and malntenance of softwood plantations requires that a high
priority be given to their protection from wildfires. Euca-
lypt forest 1n strateglec areas around softwood plantations
1s fuel-reduced at regular intervals, and other protection
measures in softwood plantations Include the slashing and
ploughing of strips around external plantation boundaries
and internal firebreaks, as well as pruning of lower pine
branches in strateglc areas.

Blologlecal Hazards
Noxlous weeds

In Victoria, 103 plants have been proclaimed as noxious
weeds under the provisions of the Vermin and Noxious Weeds
Aet 1958 and 44 of these are found within the study area.
In general, thelr dlstribution is limited to semi-improved
agricultural land, undeveloped land, or land that has been
disturbed. Many of them are found only 1n lsoclated patches
or have very limited distilbution.

African feather grass is one of the most important problem
weeds In the study area. In addltion to dense infestatlons
along the Glenelg River and other waterways, it is found
along road reserves, on agricultural land, and in some areas
of native bushland. Control is difficult to achieve but

new control methods have been successful in many places.
Further spread along the Glenelg River south of Dartmoor 1is
belng prevented.

A noxious weed causlng some concern In the study area 1s
one-leaf cape tulip. Dense infestations are found on both
public and freehold land near Digby. This plant is polson-
ous to stock and can replace deslrable plants on grazing
land.

Other noxious weeds causing localized problems with differ-
ing degrees of significance within the survey area include
Bathurst burr, blackberry bramble, boneseed, boxthorn, cape
broom, furze, horehound, Paterson's curse, stinkwort, serra-
ted tussock, splny rush, and sweet briar. Thistles are also
widespread. In general, control measures are preventling
these and other noxious weeds from further spread.

Pest animals

The rabbit population throughout 1s reasonably low, but num-
bers can rapidly inerease under favourable breeding condlt-
ions. Areas where control measures are difficult to

implement - for example, the stonv rlses between Lake Condah
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Stabilization of ecastal dunes with marram grass

and Tyrendarra - support large numbers of rabbits. Another
problem area is the coastal sand dune zone, where rabblts
can cause serious damage to marram grass plantings and re-
generating native vegetation.

Foxes and feral cats are common, although population levels
fluctuate widely. In contrast, wild dogs are rarely found;
but domestiec dogs, especlally when roaming in packs, can
cause local problems,

Farmland adjacent to areas of bushland is particularly sus-
ceptible to damage from kangaroos and wallables. These
animals shelter 1n the bushland during the day, and move out
to feed on crops and pastures in the early mornings and
evenings. They cause damage to fences, flatten crops, and
directly compete with stock for feed. FPermits may be ob-
tained from the Fisheries and Wildlife Division to destroy
these animals, although normally they are protected,

Fungl

The root rot fungus Phytophthora cinnamomi has been recorded
in about 20 places in the Cobboboonee forest between Digby
and Mount Rliechmond. This fungus infects the scil and att-
acks the fine rcots of trees, causing dieback. Sltes espec-
ially vulnerable to the disease are characterlzed by solls
that readily become waterlogged - because of poor structure
or the presence of a soil horlzon that impedes the movement
of so0ll moisture.

The sites where P. einnamomi as been recorded here only
cover a small total area (approximately 50 ha in 1974). The
major eucalypt specles that 1t affects are messmate and
brown stringybark; peppermint and the gum-barked eucalypts
appear to be tolerant.
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Dieback caused by a native root-rot fungus - Armillaria ap.
(possibly A. luteobubalina) was recently recorded in three
locatlons in the messmate forests of the study area. The
amount of damage is negligible, but the occurrence is being
monltored.

ooftwood Plantations

Softwood plantatlons impose a major change on the environ-
ment. Hazards assoclated with large-scale softwood plantat-
ions include the destruction of wildlife habitat, the re-
moval of nutrients and organic matter from the scoll, pollut-
ion of streams and groundwater by chemicals used 1n plantat-
ions, and a reduction in the landscape values of the area
due to the regular and regimented format of plantations.

There 1s a lack of detalled long-term studies on the effects
that plantation development has on environmental wvalues;
however, the many studies currently under way will progress-
lvely redress this situation. Current management practlces
include the breaking up of continuous plantation units wilth
large areas of native forest, the retention of strips of
native vegetation along streams and in blocks within the
plantation complex, improved establishment and silvicultural
techniques, and avoidance of planting on areas of high land-
scape value. Together these reduce the hazards assoclated
with softwoed plantations.
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BLOCK DESCRIPTIONS



BLOCK DESCRIPTIONS

The original descriptive report by the Land Conservation
Council on the South-western Area, District 1, divided the
study area into 18 blocks to facilitate a detailed deserip-
tion and assessment of natural resources. In this review
the 18 blocks have been amalgamated into seven groups that
have broadly similar climate, soils, topography, and veget-
ation. The bloek names used 1in the original report have
been retalned for continuity.

Map 9 shows the locatlion of the 18 desecriptive blocks and
the boundaries of the seven groups inte which they have been
amalgamated.

The present tenure, nature of the land, capablility for
varlous uses, and likely land use hazards are described for
each group. A conslistent format of headings and sub-
headings has been used to enable the reader to compare spec-
ific data for various blocks. The information on land uses
in this sectlon of the report refers to the public land
except where explicit reference is made to the private land.
Within each block the discussion 1s concentrated on the
resources and potentlal uses of the uncommitted land.

Capability

This term refers to the wvalue of the land for the particular
use to which it may be put. Present levels of use are des-
cribed, where posslble, to glve some indlcation of capabll-
ity. Capability for some uses, such as nature conservation,
is based primarily on the land's inherent characteristies.
For others 1t also depends on inputs (such as fertilizer
application) that raise the productivity.

Capabilities are assessed in general terms only, because the
amount of information available varies from block to block
and because some values are difficult to quantify. In ass-
essing capabllities, comparisons have been made with other
blocks and wlith other parts of the State,

39855/81—11
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1. DISCOVERY BAY--~MOUNT RICLEMOND

A. Tenure and Nature of the Land
1. Present tenure

Publie land totals around 13,500 ha, of whiech 8,530 ha is
within the Discovery Bay Coastal Park., Other conservation
reserves include Mount Richmond National Park (1,707 ha},
Cape Nelson State Park (210 ha), Bats Ridge Wildlife Reserve
(290 ha), and a flora reserve at Johnstone's Creek (40 ha).
On the Forests Commission's Mount Richmond plantation within
these blocks, a net total of 560 ha of softwood plantations
have been established. Publiec land also occurs along the
coastal reserve stretchlng from Cape Bridgewater to
Portland.

The largest plece of uncommitted land consists of 1,460 ha
adjoining Bridgewater Bay. Other areas of uncommitted land
ineclude approximately 150 ha south of Mount Richmond Natlon-
al Park, and several small lsclated blocks west of Portland.

2. Climate

Average annual rainfall ranges from 760 mm near Nelson to
around 860 mm at Cape Bridgewater. At Portland it is 850
mm, with a marked winter 1Incldence. Temperatures are gener-
ally mild along the coast; the mean monthly maximum at Port-
land ranges from 20.7°C in January to 13.0°C in July. Due
to its proximity to the coast, the area 1s subjJect to strong
salt-laden onshore wlnds.

3. Geology and geomorphology

The shores of Discovery Bay and Brldgewater Bay consist of
long sandy beaches interrupted by cliffs of Plelstocene dune
limestone. Behind the beach, steep unconsclidated calcar-
eous dunes overlie a serles of consolldated dune limestone
ridges., Caves have developed in the dune limestone at Bats
Rldge and at Tarragal. In some places the dunes are mobile
and are advancing inland under the influence of onshore
winds. Behind the Discovery Bay dunes, a chain of shallow
swamps occupies a swale in the dune limestone. Around Cape
Bridgewater and Cape Nelson cliffs of limestone covered with
basalts from Mount Richmond and other volcanoces occur,

Mount Richmond block consists of Miocene limestone that has
been buried by basalt flows from Mount Richmond itself and
other volecances on Cape Bridgewater and Cape Nelson. Dunes
and sheets of white sllieecus sand and Pleistocene limestone
overlie the basalt. Mount Richmond 1s a tuff and scoria
cone that is now partlally covered with sand. The under-
lying basalt is exposed in a few places at Mount Richmond
and at Johnstone's Creek,
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q. Solls

Undifferentiated yellow-brown caleareous sands occur over
most of the publle land adjoining the coast. In areas where
the dunes have been stabillzed over a long period, dark
brown sandy solls occur and friable peats have developed in
swampy areas. oSmall areas of red and black sandy loams have
developed where the limestone dunes are exposed. The Mount
Richmond block contains areas of variable leached acidilce
sands, and the wvolcanliec rocks are exposed in a small area of
red gradational soils on Mount Richmond.

5. Vegetatlon

The mobile calecareous dunes of Discovery Bay are largely
unvegetated except in areas where introduced marram grass
(Ammophila arenaria) has been planted to stabilize them.
Further inland on the landward side, the dunes carry a
complex dominated by coast wattle and coast beard-heath.

A coastal swamp complex - dominated by woolly tea-tree and
scented paperback and including many species of sedges and
rushes - occurs behind the dunes.

The predominant vegetation of Mount Richmond National Park
1s an open forest of brown stringybark. Open forests of
manna gum occur on the more fertile sandy soils and small
areas of swamp gum are found on the voleanic soils. The
deep heavily leached sands carry substantlal areas of
floristically diverse heath and an area of closed scrub
dominated by shining peppermint with a heathy understorey.

The large block of uncommitted land adjolning Bridgewater
Bay supports a similar vegetation to that of the dunes of
Discovery Bay, except that it lacks the swamps and associat-
ed vegetatlon behind the dunes. The block of uncommitted
land south of Mount Richmond National Park supports open
forests of brown stringybark and a small area of closed
scrub dominated by brown stringybark and shining peppermint.

6. Fauna

The fauna of the Discovery Bay Coastal Park includes nine
species of mammals and more than 140 species of birds. The
park provides significant hablitat for coastal and estuarine
wetland fauna as well as for species that utlilize the sand
dune complex. Significant bird species that have been
recorded In the park ineclude the pround parrot, orange-
bellied parrot, beautiful firetall, and rufous bristle-bird.
The wetlands behind the moblle dunes provide good habitat
for waterfowl, and Long Swamp is used as a breeding area by
chestnut teal and other waterfowl.

Mound Richmond National Park, although small in size,
supports about 10 species of mammals and 100 species of
blrds, including the rufous bristlebird, southern emu-wren,
beautliful firetail, swamp antechinus, and potorco. The
park contains many mature trees, which provide hollows for
arboreal anlimals,
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The fauna of the uncommitted land adjoining Bridgewater Bay
has not been studied in detail. However, this land would
support a simlilar range of species to those found in the
Dlscovery Bay Coastal Park, except for those assocliated with
the park's Long Swamp complexX.

B. Present Uses and Capabilities
1. WNature conservation

Public land in these blocks has a high capabllity for nature
conservation. It inecludes three parks - Mount Richmond
National Park, Cape Nelson State Park, and Dlscovery Bay
Coastal Park - all of which are important for this purpcse.
The conservation values associated wlth each one are dls-
cussed in Chapter 8.

Other areas of lmportance for nature conservation include:
the large block of uncommitted land adjolning Bridgewater
Bay, which contalns good examples of relatively undisturbed
coastal vegetation; the coastal reserve stretching from
Portland to Cape Bridgewater, which includes the 'Petrified
Forest! caused by wind and water erosion of the old scrub
root system at Cape Bridgewater; and the Bats Rildge Wildlife
Reserve, which 1lncludes limestone caves used by several bat
species.

The 'Petrified Forest',
Cape Bridgewater.
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Bridgewater

Reereation

Due to thelr proximity to Portland and major tourist roads,
the three parks are all well used for cutdoor recreation.
Together they provide opportunities for a wide range of
recreatlional activitles, includlng plenleklng, nature study,
bushwalking, and, in the case of the Discovery Bay Coastal
Fark, dune buggying and surf fishing. The outdoor recreat-
lonal use of these parks 1s described in Chapter 9.

Many visitors are attracted to the coastal reserve at Cape
Bridgewater by the spectacular views of the ¢liffs and the
blowholes and the 'Petrifled PForest'. The coastal reserve
is also used to provide access Lo the beach at various
locations for swimming, surfing, fishing, and a variety of
boating activities. The large block of uncommitted land
adloining Bridgewater Bay 1s not currently used to any great
extent for outdoor recreation, as access into thls area 1s
not well developed.

3. Agriculture and apliculture

Sand dunes cover much of the public land and are not suit-
able for agriculture.

These blocks have a moderate capability for apiculture.
Coast beard-heath, one of the dominants 1n the dune vege-
tation, and some of the heath plants provide useful supplies
of pollen and nectar, which are used for winter hive main-
tenance., However, the lack of access limlts the use for
apiculture.

4, Softwood production

The Forests Commisslon has establlshed a total of 560 ha of
softwood plantations 1n its Mount Riechmond plantation. The
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only area of uncommlitted land with potential for commercial
softwoed plantations is one south of Mount Richmond National
Park, where site quality is estimated as SQIV. The dune
sands of the uncommitted land adjoining Bridgewater Bay are
unsuitable.

5. Hardwood producticn

The dunes of Discovery Bay and Brildgewater Bay are not suit-
able for hardwood production, The forests in the Mount
Richmond block contain small trees with poor form that have
a very low potential for hardwood productlon.

6. Mining and guarrying

Large dunes in the uncommlitted land adjoining Bridgewater
Bay contain large quantities of fine sand that would be
cheap to extract and is suitable for uses such as agricul-
tural lime, glass manufacture, and as a base course for road
construction. Limestone and buckshot gravel are currently
extracted from several pits on both public and private land,
for road construction purposes.

T. Hazmards and conflicts

The most serious hazard in these blocks is wind erosion of
the dunes adjoining Discovery Bay and Bridgewater Bay.
Blow-outs have always been a natural feature of these mobile
dunes, but sand extraction and uncontrclled grazing by stock
and rabbits have destroyed the vegetation and resulted In
blow-outs occurring much more frequently. Complete stablil-
ization of the dunes would be extremely difficult and 1s
unnecessary, as the dunes are only moving inland in a few
places where large blow-outs have developed. Marram grass
has been planted in such areas, and these plantings have
enabled native vegetation to recolonize previously unstable
areas. Malntenance of the dune wvegetation requires the
exclusion of cattle and sheep, rabbit control, fire protec-
tion, and rehabilitation of areas where sand has been
extracted.



2. LOWER GLENELG--KENTBRUCK

A. Tenure and Nature of the Land

L. Prezent tenure

The publie land totals approximately 51,000 ha, of which the
Lower Glenelg National Park occuples more than half (27,300
ha). Lower Glenelg block inecludes the Palpara Settlement
Scheme, which covers 2,800 ha of publiec land currently being
made avallable for agriculture.

Softwood plantatlions have been established on a significant
proportion of the publie land in both these blocks. The
Forests Commlssion has established 11,740 ha net in the
Rennlek and Kentbruck plantations, and Softwood Holdings Ltd.
has established plantations that cover a net total of 1,110
ha on two areas of leased public land.

The largest plece of uncommitted land - of approximately
6,800 ha - adjoins the Forests Commission's Rennick Plant-
ation. The only other uncommitted land consists of several
small lsolated areas south and west of Dartmoor, the largest
of which is approximately 300 ha, and two areas on the Port-
land to Nelson road near Kentbruck.

2. Climate

Average annual rainfall ranges from 800 mm at Renniek to
around 910 mm in the vieinity of the Kentbruek Heath, which
is one of the wettest places in the study area. The close
proximity to the coast keeps the temperatures fairly mild
throughout the year, with the mean monthly maximum at Renn-
ick ranging from 25.2°9C 1in January to 13.3°C in July.

3. Geology and geomorphology

Most of the public land 1In these blocks 1s covered by low
dunes and sheets of orange siliceous sands, which overlie
consolidated dune ridges of Plelstocene limestone. The
basement rocks consizt of Mioccene limestone. In the eastern
half of Kentbrueck block the Miccene limestone 1s partially
buried by Plelstocene basalt, which in turn 1s overlain by
sheets of white aclidic wind-blown sand. These sheets of
sand also cover most of the uncommitted land in Lower
Glenelg block.

The Glenelg River is the only major stream 1n the area and
drains most of the land in the Lower Glenelg National Park.
The topography of the Kentbruck Heath is flat and the drain-
age network is poorly developed. The only major streams in
this area are Moleside and Little Moleslde Creeks, which
flow west into the Glenelg River. North of Lower Glenelg
Natlonal Park the surface drainage pattern 1s again poorly
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developed and most of the surface water percolates through
swamps into the groundwater,

Iy, Soils

These blocks contain extensive areas of deep, leached, acid,
sandy solls with low natural fertility and organlc matter
content. They usually have a layer of buckshot gravel at a
variable depth in the profile. In places where the crests
of the limestone dunes are exposed, shallow red and black
sandy loam solls occur (terra rossa and rendzina soils).

5. Vegetation

On the large areas of leached sands, brown stringybark is
the major vegetation community present. The wetter more
fertile soils 1in the east of Kentbruck block carry brown
stringybark as an open forest 1I, often in association with
manna gum. The poorer sites, of strongly leached sands,
carry the specles as an open forest I, sometimes 1in associla-
tion with shining peppermint and swamp gum. Areas of open
forest I1 of messmate occur on the fertile basaltle solls,
and small areas of river red gum also cccur along the length
of the Glenelg River Gorge.

Heaths cover a large area. The Kentbruck Heath is one of
the largest continuous tracts of inland heath in Victoria
and includes more than 60 species at the western limit of
their range. It 1is botanically very diverse and is domin-
ated by prickly tea-tree, scrub she-oak, silver banksla, and
beaked hakea.

The large parcel of uncommitted land in Lower Glenelg block
carries malnly woodlands and open forests of brown stringy-
bark. It also has small areas of open forests of manna gum,
and open forests of swamp gum - frequently with shining
peppermint co-dominant or sub-domlnant 1in the canopy. Along
1ts eastern margins, It carrles a band of dense heath--wet
scrub, dominated by prickly tea-tree and silver banksia.

6. Fauna

Because of its wide range of habltats, the Lower Glenelg
National Park supports a very diverse fauna, including 34
specles of mammals and more than 160 species of birds.
Significant mammal species known to occur here include the
swamp antechinus, whose Victorian distribution 1s restricted
to coastal heaths and sedgelands west of Sunday Island,
great plpistrelle, which reaches the westernmost limit of
its distribution in the park, yellow-bellied glider, wombat,
and heath rat. The dlverse range of birds includes the
peregrine falcon, rufous bristle-bird, and red-talled black
cockatoo. The limestone caves in the park are used for
shelter and breeding by two specles of bats.

Uncommitted land 1 n Lower Glenelg block contalns one of
the largest continuous areas of wet scrub habitat remaining
in the study area. The importance of this habitat for small
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bandlcoot, swamp antechinus, bush rat, and

swamp rat present in high densities. In addition, small
flocks of red-tailed black cocka ., Which in Victoria now
only occur in the south-west of the State, appear to be
resident in this uncommlitted land.

Present Uses and Capabllitlies

(1) HNature conservation

Lower Glenelg National Park has a very high capabillty for
nature conservation, as it covers an extensive area and
includes a diverse range of vegetation communities. Its
conservation features are described in Chapter 8.

The large area of uncommitted land in Lower Glenelg block
has a lower capabllity than the park. However, 1t is sig-
nificant for nature conservation, as 1t contains substantial
areas of wet scrub hablitat that is particularly lmportant
for small mammals, and alsc because much of the adjelining

land has been converted to softwood plantations.
(2) Fecreatlon

Lower Glenelg Natlonal Park is one of the most popular
places for outdoor recreation in the study area. Most of
the recreational activitles are centred on the Glenelg
River, which is used for boatlng, canceing, water-skiing,
and fishing. Other popular activities include pilenicking at
the numerous plcnic areas along the river, bushwalking,
nature study, pleasure driving, and viewing the wildflower
displays of the Kentbruek Heath and other parts of the park.
The Princess Margaret Rose Caves also attract large numbers

Sandy Waterholes, Lower Glenelg National Park
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of visltors, some of whom travel to the caves by boat from
Nelson. The uncommitted land in Lower Glenelg block has
low recreational use, as it lacks the outdoor recreational
attractions of the park. Picnic facilities have also been
developed close to the Prlneces Highway in the Rennick PFlan-
tatlion at Pinaster Park, Palpara Park, and Bullant Ridge.

(3) Agriculture and apliculture

Fublic land here generally has a low capability for agri-
culture, particularly the areas covered in deep sands. The
heaths and shallow sands have a higher capability, but
development costs would be high.

A total of around 2,800 ha of public land in the Palpara
Settlement Scheme has been cleared and pasture established.
This land is currently being made available for agriculture
by the Rural Finance and Settlement Commission.

The brown stringbark forests of these blocks are useful for
aplarists as a source of pollen to build up their hilves over
the winter perilod. The understorey specles, such as silver
banksia and sweet bursaria, also provide good scurces of
pellen and honey for breeding purposes.

(4) Softwood production

Much of the public land has a high capabillity for softwood
production. A net total of 12,800 ha already established on
the publie land includes 6,190 ha net in Rennick Plantation
and 5,500 ha net in the Kentbruck Plantation, established by
the Forests Commlssion, and 1,110 ha net established by
Softwood Holdings Ltd on two leased areas. 1In addition,
Softwood Holdings Ltd has established extensive softwood
plantations on company-owned land in this area.

The uncommitted land in Lower Glenelg block that supports
brown stringybark and manna gum open forest I 1s estimated
to be capable of supporting SQLII--SQIV stands on the better
sites. Excessively and poorly drained leached sands prev=
iocusly considered marginal to unsuitable for radlata pine
can, with improved establishment techniques, be successfully
planted. Site qualities are estimated at SQIV to SQVI.

(5) Hardwood production

These blocks generally have a low potentlal for hardwood
production. The small areas of open forest 11 of brown
stringybark have a moderate potential, but the growth rates
there would be well below those of the messmate forests in
the Cobboboonee block to the east,

(6) Mining and quarrying

Larpge guantities of dune limestone are extracted from pits,
mainly located within the softwood plantations, for road
construction. The small bloeck of uncommitted land at Wanwln
contains reserves of coarse sand sultable for use as conc-



106

crete sand, which will be in great demand during the con-
struction of the Alcoa aluminium smelter at Portland. These
reserves are the nearest known deposit on publie land.

{7) Hazards and conflicts

The main hazard in these blocks is wildfire, particularly
near the Glenelg River. This hazard is increased by the
large number of people who vislt and camp along the river in
summer. Control of fires in this area is difflicult, as
fires can readily cross the river, but the only bridges to
carry firefighters across are at Nelson and Dartmoor. Con-
trolled burning is carried out to reduce thils hazard.

Concentration of wvisitors 1n popular areas can have an
adverse effect on the environment. Large numbers of people
in a small area can cause the destruction of vegetation,
soil erosion, and littering; moreover, they require the
conastruction of expensive facilitlies such as roads, toilets,
and pleniec areas.
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3. COBBOBOONEE-NARRAWONG

A. Tenure and Nature of the Land

1. Fresent tenure

Publle land in these blocks covers approximately 38,000 ha,
of whiech totals of 26,700 ha in Cobboboonee block and 1,720
ha in Narrawong block are currently managed for hardwood
production. Cobboboonee block also contains a net 880 ha of
softwood plantations established by the Forests Commission
at Glenaulin and Lyons, and three wlildlife reserves: Grassy
?lats gEED ha), Tremaine Swamp (110 ha), and Sinclair Lake
15 ha).

The two largest parcels of uncommitted land - 2,250 ha in
Narrawong bloek and 1,170 ha in Cobboboonee block - both ad-
Join large areas of forest managed for hardwood production.
There are also several small isolated parcels, the largest
of which are south of Tyrendarra and at Bolwarra.

2, Climate

This is the wettest part of the study area, wlth an average
annual rainfall of around 910 mm In the Cobboboonee forest.
Temperatures are fairly mild throughout the year with the
mean monthly maximum ranging from around 24°C 1in January to
13 C in Jduly.

3. Geclogy and geomorphology

The blocks are covered by flat to undulating plains of mild-
ly dissected basalt overlying Mioccene limestones. Strong
weathering of the basalt has resulted in the formation of

a residual layer of nodular ironstone and a fine mottled red
clay. Sheets and low dunes of wind-blown sands have been
deposited across parts of the basalt surface, including most
of the uncommitted land in Narrawong block.

The drainage pattern is not well developed and most of the
streams are dry in summer. Surface water in these blocks 1is
drained via short creeks into the Fitzroy, Surry, and
Glenelg Rivers, although some percolates through the swamps
into the groundwater.

4, Soils

Weakly bleached gradational solls formed on the weathered
basalts and tuffs cover most of the public land. These
s0ils consist of a red-brown clay loam merging into mottled
red-brown clay, with buckshot gravel abundant throughout the
profile. The uncommitted land in Narrawong block conslsts
mainly of grey to yellow leached sands of wvariable depth,
with clay and buckshot gravel often within a metre of the
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surface. Brownish gleyed waterlogped soils and peaty soils
are found in the heaths and swanmps.

5. Vepgetation

Open forest 11 of messmate predominates on the fertile
basalt soils, largely in pure stands although in some places
the speeclies occurs in a mixed open forest with shining
peppermint, swamp gum, and brown stringybark. Open forests

of brown stringybark and heaths cccur on areas covered with
sandy socils.

The parcel of uncommitted land in Narrawong block contains a
large area of open forest II of brown stringybark as well as
mixed open forests of shining peppermint and messmate. A
closed heath dominated by scented paper-bark, prickly tea-
tree, and austral grass-tree occuplies a large part of the
parcel. Within thls heath the rare blue-tinsel 1lily is
locally common. The small block of uncommitted land at the
Junetieon of the Fitzroy Hiver and Darlots Creek supports
open forest II of manna gum growing on basaltle soils. The
uncommitted land in Cobboboonee bloeck supports open forest
1T of shining peppermint with areas of mixed open forest of
brown stringybark, messmate, and swamp gum.

6. Fauna

The cpen forests of messmate support a diverse and abundant
range of birds and mammals. As this habltat only occurs in
the wetter southern portions of the study area and is well
separated from its occurrences elsewhere, 1t has a high value
for fauna conservation. The open forests of brown stringy-
bark, heaths, and swamps add further diversity to the native
animal population found here.

Species known to occur in the open forests include the
yellow-bellied glider and tiger quoll; the dusky antechinus
and potorco inhablt the dense shrub understorey. The heath
rat and potoroo have also been recorded 1n the heaths that
oceur on the uncommitted land in the Narrawong block.

B. Present Uses and Capabilities
(1) Nature conservation

These blocks have a high capablility for nature conservation,
as they contaln large continucus areas of messmate forests
as well as other vegetation communities that provide a
diverse range of hatitats for natlve fauna. The messmate
forests of Cobboboonee block are the most westerly occurr-
ence of consolidated areas of this forest type in Viectoria,
and many species of plants and animals reach the western
limlits of thelr distribution there.

(27) Recreation

Being close to Portland and to major tourist roads, these
blocks receive a high recreational use. Pienlic faclllities



have been developed at Sawplt Cully in MNarrawong block and
at Bullockys Wells, Jackass Fern Gully, Pipeclay Swamp
Ssurry Ridge in Cobboboonee block Major recreatioconal aec-

ies are plenicking, recreational driving,

and duck-shooting on the swamps during the open season,
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(3) Agriculture and apiculture

A comblnation of high ralnfall and fertile solls pives much
of the publle land a high ecapability for apriculture.
However, development costs would be high, largely because of
the expense of clearing the existing forest.

The messmate forests are very important for apilarists as
they [lower durlng December and January - l-=2 months
earlier than in other parts ol the 3tate, Althougph used
largely to provide pollen to revitalize hives, they also
produce valuable flows of honey.

(4) Softwood production

On the 2,064 ha of land that the Land Conservation Council
previously allocated for sofltwood production in Cobboboonee
block, some 880 ha of softwood.plantations have been estab-

lished, with the balance yet to be planted.

The uncommitted land in the south of Cobboboonee block,
which carries open forest 1I of shining peppermint, is
estimated to be able to produce SQIV stands. In Marrawong
block, the heavlly leached sands on the uncommitted land are
unsuitable, but the eastern part, which carries mixed open
forest II of messmate and shining peppermint, would support
softwood plantations with estimated site qualities of SQII1I
to 3LV,

Graesy Flats Wildlife Reserve
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(5) Hardwood production

Messmate forests have a high potential, and much of the pub-
lile land in these blocks 1Is currently managed for hardwood
production. The capacity of these messmate forests to
nroduce timber has been Increased by a program of removal of
defective stems and the thinning of regrowth over large
areas.

(6) Mining and quarrying

Buckshot gravel is extracted from pits on the uncommitted
land 1n Narrawong block and from plts in the Cobboboonee
forest. Coloured sand for use in concrete is also extracted
from pits on the uncommitted land in the Narrawong block,
but the suppllies have now virtually been exhausted. Large
areas of basalt occur on publie land in these blocks, but 1t
is generally too weathered to be suitable for use as
aggregate.

(7) Hazards and conflicts

Wildfire poses a serious hazard in summer. The Cobboboonee
F'orests are among the most fire-prone parts of the study
area and major fires in 1943, 1962, 1967, and 1976 burnt out
large areas of the publie land. A program of fuel-reduction
burning is carrled out to reduce thls hazard.

The root rot fungus Phytophthora einnamomi has been recorded
In poorly drained sclls in about 20 places 1in the Cobboboon-
ee forest. Although the total area infected is small, the
occurrence 1s being closely monitored as this fungus has the
potential to kill large areas of forest.



4. HOTSPUR==-ANNY A-<=HOMERTON

A Tenure and Nature of the Land
1. Present tenure

Fublic land in these blocks totals approximately 25,500 ha,
of which the Forests Commisslion currently manages around
20,100 ha for hardwood production. Since the Land Conser-
vation Council's final recommendations for this area were
published, in April 1973, the Commission has purchased two
areas of land at Milltown and some land adjecining the Annya
and Hotspur forests. The Commission has established a net
total of 1,050 ha of softwood plantations on this purchased
land, and the remainder i1s currently being managed for hard-
wood production.

Hotspur bloeck inecludes the Crawford River Forest Park
(1,900 ha) and the Crawford Lake Wildlife Reserve (80 ha).
The Lake Condah Wildlife Reserve 1s located in the east of
the block and adjoins 'The Stones' Paunal Reserve, which
extends into adjoining publie land in the Socuth-western
Area, District 2.

The Crawford River -
Crawford River Forest
FPark

39855/81—12
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These three blocks contain very little uncommitted land.

The two largest areas - about 1,500 ha in Annya block and
some 240 ha in Hotspur - both adjoin large areas of hardwood
production forest. There are three parcels of uncommitted
land south of Milltown, two of which adjoin existing Forests
Commission plantaticons. The remaining uncommlitted land con-
sists of small 1solated areas surrounded by freehold land.

2. Climate

Average annual rainfall ranges from 900 mm in Hotspur bloek
to around 710 mm at Branxholme; Heywood has an average of
860 mm., The mean monthly maximum temperatures at Heywood
range from 23.4°C in January to 13.8°C in July.

3. Geology and gemorphology

Hotspur block conslists of an extensive plateau of fossil
laterite overlying lower Cretaceocus Otway Group sediments.
The plateau has been mildly dissected by the Stokes River
and the Crawford River, leaving the public land as a table-
land remnant between the two streams. In the western
section, the laterite surface 1s covered by sheets of wind-
blown sands.

Annya block contains flat to undulating plains of mildly
dissected basalt sheets that overlle thick layers of
Tertiary sedliments, On the north-west margin, the Crawford
Hiver has cut a pgorge exposing the underlying Tertiary sedi-
ments. All of these features are covered in parts by thin
sheets of siliceous wind-blown sands.

In Homerton block, a flat to gently undulating ccastal plain
of Quaternary alluvium and thin sheets of siliceous wind-
blown sand overlle Tertiary limestones. 1In the east, stony
rises have developed on a young lava flow.

Surface drainage is generally well developed, with surface
water draining into the tributaries of the Crawford, Stokes,
and Fitzroy Rivers. Dralnage of parts of Homerton block by
the Fitzroy River and Darlots Creek is less efficlent, and
much of the surface water percolates into the groundwater
through swamps.

4, Soils

Three main soil types occur in these blocks. The most
common 1s a weakly bleached gradational soil consisting of

a layer of red-brown clay loam overlying a mottled red-brown
clay, with layers of buckshot gravel throughout the profille.
Small areas of strongly leached sands, often with a layer of
buckshot gravel within 1.5 m of the surface, oceccur on the
sandy rises. Where the sand layer 1is thin, duplex solls
gceur with a thin layer of sand overlying a gravelly clay
subsolil., Both the gradational solls and the duplex soils
are fertile, with good water-holding capaclity; 1in contrast,
the strongly leached sands have low fertility and poor
water-holding capaclity.
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5. Vegetation
The fertile basaltic solls that cover much of the public
land support an open forest 11 of messmate. On the less
fertile sandy soils, the most common vegetatlon community 1s
an open forest of brown stringybark. Open forests of manna
gum, swamp gum, and shining peppermint, often growing as
mixed communitles with messmate or brown stringybark, also
occur. Heaths dominated by prickly tea-tree, small grass-
tree, and scrub she-cak cccupy only a small area.

The uncommitted land in the west of Annya block supports a
mlxed open forest of manna gum, shining peppermint, and
swamp gum, as well as small areas of messmate open forest
and heath. The uncommitted land in Hotspur block supports
open forests of brown stringybark with small areas of shin-
ing peppermint and swamp gum. The three small parcels of
uncommitted land south of Milltown in Homerton block contain
open forests of messmate, shining peppermint, and swamp gum.

b, Fauna

The substantial areas of messmate open forest provide
important habitat for a wide range of speecles, including the
swamp antechinus, yellow-bellied glider, and heath rat. In
addition, the eastern portion of Homerton block adjoins

'The Stones' Faunal Reserve, which contains a population of
tilger quolls.,

B. Present Uses and Capablilities
(1) HNature conservation
Because of their diverse range of vepetatlon communlties,

the blocks have a high value for conservation - particularly
as these occcur in large consolidated areas.
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{2) Hecreatlon

The Crawford River Forest Park attracts many visitors. A
scenic drive follows the floor of the Crawford River valley
and plenle facllities have been developed at a number of
locations beside the river. Plenle facilities have also
been developed at the Annya Camp in the Annya State Forest,
on the Crawford River at Hotspur, and on the coastal reserve
at the mouth of the Fitzroy River. Other recreational
activitles on public land iInclude pleasure driving, nature
study, and duck-hunting.

(3) Agriculture and apiculture

High rainfall and fertlle soils give these blocks a high
capability for agriculture, as can be seen by the agricul-
tural Industrles that have been developed on adjoining free-
hold land. However, the cost of clearing and developing
large areas of publiec land would be high.

The messmate and brown stringybark forests are very
important to apiarists, as they provide pollen used to build
up depleted hlves over the winter. They also produce mod-
erate quantities of honey and occaslonally provide excellent
flows of high-quality honey.

(4) BSoftwood production

The Forests Commission has establlished a net total of

1,050 ha of softwood plantations on two areas at Milltown
and on land north of Hotspur. All of these plantations have
been established on land purchased by the Commission for

the purpose.

The small parcels of uncommitted land have a high capabllity
for softwood production. Uncommitted land in Annya block

is estimated to be capable of producing SQIV plantations on
sites that carry open forest II of shinlng peppermint, swamp
gum, and manna gum. The three small parcels 1In Homerton
block south of Milltown are estimated to be capable of
supporting SQIII plantations on sites carrylng messmate
open forest II. Uncommitted land in Hotspur bloeck - ecarry-
ing predominantly brown stringybark open forest II - has a
lower potential and is estimated to be capable of supporting
SQ¥  plantations.

Areas of publiec land in the blocks that are currently being
managed for hardwood production are also well suited to
growing radiata pine. It is estimated that plantatlons of
SQIII can be grown on slites carrying messmate open forest
II, SQIV on sites carrylng manna gum, shining peppermint,
awamp gum open forest II, and SQV on brown stringybark open
forest 11 sites.

(5) Hardwood production

The messmate and brown stringybark open forest II has a high
potentlal, and most of the public land in these blocks is
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currently managed for hardwood timber production. A program
of cull-removal and thinning of regrowth stands over large
areas has been carrled out for a number of years to increase
the productivity of these forests.

(6) Mining and quarrying

Large resources of buckshot gravel occur throughout the pub-
liec land. Buckshot gravel is currently extracted from
several pits on publie land, inecluding one pit on the uncom-
mitted land north of Heywood.

(7) Hazards and conflicts

Extensive clearing of native vegetatlion on the steep sldes
of the Crawford River wvalley and on the slopes of the
Weecurra escarpment could cause serious soll erosion.
Spectacular and serious examples of gully erosion and land-
slips have occurred on the steep valley sides of adjacent
cleared private lands.

Wildfire 1is also a hazard in summer. This hazard is reduced
by fuel-reduction burning and other preventive measures.
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5. STRATHDOWNIE-~WILKIN--WEECURRA

A. Tenure and Nature of the Land
T Present tenure

The publiec land covers a total area of around 26,000 ha., It
ineludes the proposed Wilkin Park (3,600 ha), which is
currently unreserved Crown land pending possible future
Incorporation into the parks system, and approximately 1,500
ha of land west of Merino managed to safeguard the ground-
water used to supply the township of Merino. The blocks
contain six wildlife reserves: Kerrs Swamp (230 ha), Kalad-
bro Swamp (120 ha), Church Swamp (70 ha), Red Hill Swamp (50
ha), Burgess Swamp (50 ha), and Pleracle Swamp (130 ha).
Four other small blocks of public land, which together total
around 800 ha, are managed for hardwood production.

Softwood plantations occupy a significant proportlon of the
public land. The Forests Commisslon has planted a net total
of 660 ha 1in the Bahgallah and Mocamboro Plantations south
of Casterton, and SAPFOR Ltd has established a total of
3,930 ha net on five blocks of leased publie land in the
Myaring area.

Weecurra block contains a large parcel of uncommitted land
west of Digby that covers approximately 12,500 ha. In
additicn, several small lsolated areas of publle land in
Wilkin and Strathdownlie blocks total about 1,500 ha.

2. Climate

Average annual rainfall ranges from 660 mm at Strathdownie
to B60 mm in Weecurra block. Mean monthly maximum temper-
atures range from around 27°C in January to 13°9C in July.

3. Geolopgy and geomorphology

To the west of the escarpment in Weecurra block and 1in the
Strathdownlie and Wilkin blocks, white, acidic, siliceous
sands resting on consolidated Plelstocene calcareocous sands
and limestones of the Whalers Bluff Formation cover most of
the public land. These sand sheets are up to 30 m deep and
overlle Tertiary sands and silts.

The east of Weecurra block consists of sheets and low dunes
of siliceous sand that lightly cover the Merino Tablelands.
The Tablelands, which are not deeply dissected, consist of
thin layers of Pllocene sands capping Tertiary sand and silt
deposits. The Tertiary deposits thin rapidly to the east of
the escarpment and overlie Mesoczoliec Otway Group sediments.

Surface drainage west of the escarpment is very restricted
and swamps and waterlogged heaths are common. Some surface



117

drainage of Wilkin block takes place via short streams
leading into the Glenelg River, but the regional drainage

of most of this land, particularly in the Strathdownie area,
is poorly developed. East of the escarpment, although mass-
ive sand deposits occasionally impede local drainage, the
regional dralnage is pood, with surface water flowing into
tributaries of the Glenelg River to the south and those of
the Wannon River to the north.

Y, Soils

Heavily leached sands whlch are extremely acld and grossly
deficlent in nutrients and have a very low water-holding
capacity cover most of the uncommitted land. These sheets
of medium fine sands are generally loose and structureless,
although an impeding layer of buckshot gravel 1s often
present within the first 1.5 m. Where the sand sheet is
very thin, duplex soils occur - with a subsoil of a dark
mottled eclay - mainly in Strathdownle block. Brownish
gleyed sclls are alsoc found in swampy areas.

5. Vegetation

Brown stringybark 1s the domlnant vegetation communlity in
Weecurra block and covers about 80% of the uncommitted land.
In the north it ocecurs as an open forest I but in the wetter
south it grows as open forest II with tree helghts in excess
of 30 m. The understorey is usually domlnated by tall
shrubs such as prickly tea-tree, heath tea-tree, small
grass-tree, and bracken, with black wattle and blackwood up
to 10 m tall a sporadic component of the tree layer.

On the southern marglin of Weecurra block, messmate open
forest II occurs along a tributary of the Stokes River. In
this riparian environment the understorey consists of a tall
shrub layer of blackwood and sweet bursaria overlying a
well-developed ground layer that includes many ferns.

Heath communities dominated by scented paper-bark, prickly
tea-tree, button grass, small grass-tree, and scrub she-oak
grow on sandy solls with restricted drainage. Around the
margins of the heaths and along drainage lines are found
woodlands of swamp gum and alsc small isolated pockets of
river red gum woodlands.

Public land in Wilkin block that has not been converted to
softwood plantations supports similar vegetation to that in
Weecurra block. The brown stringybark open forests within
the proposed Wilkin Park have a high specles diversity and
more than 50 species of orchids have been recorded includ-
ing the rare naked sun orchid. Wilklin bloek alsc contalns
areas of swamps, some of whlch are surrounded by river red
gum and swamp gum woodlands and heaths.

6. Fauna

The heaths and open forests of brown stringybark provide
habitat for a variety of species, including the red-tailed
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black cockatco, which was recorded during recent surveys 1n
Wilkin and Weecurra blocks.

Uncommitted land in Wilkin and Weecurra blocks supports

a diverse range of mammals, Including the short-nosed bandi-
coot, heath rat (not previously known to occur in the area),
and swamp antechlnus, which had not previously been recorded
so far 1inland. The uncommitted land in Weecurra block is
particularly significant, as 1t contains one of the most
extensive stretches of habltat for the heath rat and swamp
antechinus in the study area.

BE. Present Uses and Capabillities
(1) Nature conservation

Public land in Wilkin and Weecurra blocks has a high capa-
bility for nature conservatlion, particularly as much of the
adjoining land has been cleared for agriculture or softwood
plantations. The range of vegetation communities present
provides habitat for many birds and mammals and 1is an
important refuge area for native fauna. In many places the
understorey 1s well developed and the area 1s riech in
orchids.

In Strathdownie block nearly all of the land has been clear-
ed for agriculture or converted to softwood plantations;
thus, the remalning areas of publie land supporting native
vegetation are also important for nature conservation.

In particular, the wetlands are used by many specles of
waterfowl, brolgas, and other migratory and resident birds.

(2) Reereation

These blocks have a moderate potentlal for recreation. Ac-
cess 1s provided by majJor roads such as the Glenelg Hilghway,
and the Wilkin and Weecurra blocks are close to Casterton.
The main recreational activities are nature study, picnick-
ing, and other forms of passlve recreation plus duck-hunting
on the swamps during the open season. Picnic facllities
have been developed at Mill Swamp in the Wilkin Park close
to the Glenelg Highway.

(3) Agriculture and apiculture

Nearly all of the land sultable for agriculture has already
been alienated and no larpge blocks of public land suitable
for agricultural development remain.

These blocks have a moderate potential for apiculture, but
the irregularity of flowering by brown stringybark can lead
to wide seasonal fluctuations.

(4) Softwood production

Existing softwood plantations on public land include 660 ha
net establlished by the Forests Commission in the Bahgallah
and Mocamboro Plantations and 3,930 ha net established by
SAPFOR Ltd on five blocks of leased publie land in the



Myaring area. There are also substantlal areas of softwood
plantations on freehold land, nearly all of which have been

T

established by Softwood Holdings Ltd or SAPFOR Ltd.

The large plece of uncommitted land 1n Weecurra block has a
moderate capablility for softwood production. On deep pale
leached sands carrying brown stringybark open forest I, the
estimated site quality is SQV to VI. BSltes ecarrying brown--
orange leached sands are estimated to be capable of support-
ing SQIV stands.

The small areas of uncommitted land in Strathdownlie block
are unsuitable to marginal. The uncommitted land adjoining
the Bahgallah plantation in Wilkin block carries brown
stringybark open forest 1 and heath, and varies from unsuit-
able to marglinal for softwood production.

Aerial view of softwood plantations adjacent to the Glenelg
River, Wilkin area. Note the native vegetation buffers

(5) Hardwood production

These blocks have a low potential for hardwood production.
Parts of Weecurra block where the brown stringybark forests
approach 20 m in height have a higher potential, but these
stands are scattered through stands of low, heavlly branched
trees. However, these forests do supply some of the local
demand for firewocod and farming timbers.

(6) Mining and guarrying

Buckshot gravel 1s extracted for road-making purposes from
public land in Wilkin block. There are also several llme-
stone quarries on private land in these blocks and limestone
has been quarried in the past from publiec land in Wilkin
block.



{7) Hazards and conflicts

Part of Weecurra bloeck is used to supply groundwater to the
town of Merino. Clearing of native vegetation In the wvicin-
ity of the agulfers' Intake areas could lead to a deterlor-
ation in the quality and quantity of the shallow groundwater
supplies.

In Strathdownle bloek, many of the shallow wetlands on free-
hold land have been drained for agriculture., Dralnage of
the remalning wetlands on private and public land could pose
a hazard to wildlife conservation particularly as the
shallow swamps in this area are Important breeding areas for
brolgas.

Wildfire i1s an annual hazard, particularly in the brown
stringybark forest and heaths. Fuel-reduction burning is
carried out over broad areas and 1n small strips to remove
locallzed hazards.
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6. ROSENEATH--TOOLOY--DRAJURK

A, Tenure and Nature of the Land
1. Present tenure

Public land covers a total area of around 43,500 ha, most of
which 1z uncommitted land. The Tooloy--Lake Mundl Wildlife
Reserve occupies approximately 4,200 ha, and a further 2,000
ha of publle land west of Casterton 1is used to protect the
groundwater supply for Casterton. Other conservation
reserves include the Roseneath Reference Area (2,100 ha),
the Tooloy Flora Reserve (410 ha), and the Roseneath Flora
Reserve (340 ha). Also, a small area of approximately 250
ha north of Lake Mundi 1s used for hardwood production.
SAPFOR Ltd has established a net total of 3,530 ha of soft-
wood plantations on seven blocks of leased publiec land.

Uncommitted land in these blocks totals about 29,500 ha,
and is nearly all contalned in one large parcel stretching
from the Casterton--Mount Gambler road to west of Dergholm,

2. Climate

Average annual rainfall of these northerly blocks decreases
to around 660 mm, with Casterton having an average of 680
mm. Mean monthly maximum temperature at Casterton ranges
from 27.2°9C in January to 13.2°C in July.

3. Geology and geomorphology

The area south-west of the Kanawinka Fault consists of
gentle dunes and sheets of white acldic siliceous sands of
variable thickness resting on Pleistocene calcareous sands
and limestones of the Whalers Bluff Formation. The thick-
ness of these sand sheets varies, but in places they may be
up to 30 metres deep.

To the north-east of the Kanawinka Fault, sheets and dunes
of white acidle silicecus sands cover the Dergholm platform.
The sand layer over the Dergholm platform is relatively
shallow and varies from less than 0.5 m to around 10 m

deep in places. A late Tertiary sea retreating in stages 1s
responsible for the basie north-west--south-east trend of
low dune and sandstone ridges separated by corridors of
lower-lying alluvial material.

Surface drainage on the publle land is poorly developed.

The area south-west of the Kanawinka Fault has no streams
and in winter water collects in the swamps and lakes and
then infiltrates into the sliliceous sands and underlying
Whalers Bluff Formation. Several short streams drain the
Dergholm platform and flow either east to the Glenelg River
or west to the line of swamps at the base of the escarpment.
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h. Soils

Thick sheets of heavily leached acidic soils with low water-
holding capacity cover most of the uncommitted land. The
depth of the sand layer 1s variable, but a layer of buckshot
gravel 1s usually encountered within 1.5 m of the surface.
In general, the sands of Toocloy block are not as strongly
leached as simlilar soils in the other northern bloecks, and
this has enabled softwood plantations to be successfully
established on public land there,

The gum woodlands are developed on fertile duplex soils
where the sand layer is reduced to a thin layer that often
has a high loam content and overlies a heavy clay subsoil.
The numerous swamps and poorly drained areas, whlch occur
particularly 1In Roseneath block, are developed on dark heavy
gleyed soils.

5. Vegetation

Woodlands and open forests of brown stringybark oecupy about
70% of the uncommitted land. The understorey is usually
dominated by shrubs such as small grass-tree, austral grass-
tree, prickly tea-tree, desert banksia, and beaked hakea.

In areas that have been frequently burnt, bracken 1s often
found.

Substantial areas of heath dominated by scented paper-bark,
austral grass-tree, serub she-oak, and desert banksila also
occur. Along the base of the Kanawinka escarpment, numerous
swamps and poorly dralned areas support sedgelands of water
ribbons and sword sedge up to 1 metre tall, with Jolnted
rush common in the perenial swamps. A falirly extensive area
of shining peppermint woodland occurs in DrajJurk block, with
an understorey of prilckly tea-tree, wattles, beaked hakea,
and silver banksia.

In the north of Roseneath block and along the margin of
Drajurk block, mlixed woodlands of river red gum, yellow gum,
manna gum, and swamp gum occur., Pink gum, a species with

a very restricted distribution in Victoria, forms part of
these mixed woodlands in some areas. Some small areas carry
river red gum woodlands growlng as pure stands with a grassy
understorey. Topether these comprise one of the largest
areas of gum woodlands remaining on publie land in the study
area.

Softwood plantatlons have been established on much of the
publie land in Tooloy block. However, substantial areas

of brown stringybark, heath, and swamp communities remain in
the Tooloy--Lake Mundi Wildlife Reserve. There is also an
area of manna gum woodland with an understorey of silver
banksia up to 2 metres tall in the Tooloy Flora Reserve.

6. Fauna

As most of the publie land 1s consclldated in one large area
it 1s important for fauna conservation. Uncommon specles
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that were recorded in recent surveys Iinclude the red-tailed
black cockatoo, southern emu-wren, heath rat, and swamp

antechinus.

The small areas of gum woodlands ccecurring in these blocks
provide habitat for many blrds and mammals. In conjunetion
wlth the other woodlands to the north, they are the strong-
hold in the study area for several species of honeyeaters
and lorikeets. Activities and numbers of these bird specles
peak between August and Jctober when the pink gum and yellow
gum are flowerlng. Mammals found in the gum woodlands
include the sugar glider, brush-tailed possum, and yellow-
footed antechinus.

The swamps are important for the conservation of many water
birds. They provide feeding and breeding areas for many
specles, including breeding areas for the blue-billed duck,
a rare bird that needs heavlly vegetated swamps for nesting.

Typiecal fresh-
water swamp,
Drajurk area

B. Present Uses and Capabllitiles
1. Nature conservation

One of the 1important botanical features here is the exten-
sive area of relatively undisturbed heath dominated by saw
banksia north of Tullich Swamp 1n Roseneath block. A number
of interesting specles recorded in this heath during recent
surveys include the blue-tinsel lily, which 1s restricted to
sandy heaths 1n western and south-western Victoria, and
porcupline grass, which is common on the sand hills of the
Little and Big Deserts but has a restricted distribution in
the study area.

The mixed gum woodlands that occur particularly 1in Roseneath
block are important for nature conservation, as they are
good examples of a land type that has been extensively
cleared for agriculture. Plnk gum 1s present in some of
these woodlands and, as the Victorian distribution of pink



gum is confined to a small area in western Victoria, its
ocecurrence 1s of considerable importance.

2. Recreation

Current recreatlonal use of publie land in these blocks is
low. The major recreational activities are nature study,
some plenicking, and duck-hunting In the swamps during the
open season. Pignie facilitles have been developed by the
Forests Commission at Long Lead Flat, south of the
Casterton--FPenola road.

3. Agriculture and apleculture

Land in these blocks has only low agricultural capability,
and no large areas of public land suitable for alienation
for farming remain. The small areas of gum woodland have a
higher capability, but do not occur in large parcels, so
development would be difficult.

The blocks have a moderate capabllity for apiculture. The
brown stringybark forests occasionally provide large honey
flows, but flowering can be 1rregular. The gum woodlands in
Roseneath block are accesslible to aplarists and produce very
good honey flows.

4. Softwood production

SAPFOR Ltd has established a net total of 3,530 ha of soft-
wood plantations on leased public land, and has also estab-
lished extensive plantations on freehold land in this area.
The Forests Commlssion does not have any softwood plant-
atlons here,

The uncommitted land has low potential for softwood produec-
tion, because of the low rainfall and predominance of deep,
heavily leached, infertile, sandy soils. The better sites

carrying brown stringybark open forest I could support SQV

to SQVI plantations.

B Hardwood production

Potential for hardwood production is low. The small areas
of pum woodlands are capable of producing limited amounts of
durable sleepers and posts, and those of brown stringybark
produce firewood and posts to meet some of the local demand.

6. Mining and quarrylng

Buckshot gravel for road-making purposes is extracted from
several pits on public and private land 1n these blocks.
Red Dergholm granlite has been quarried in the past near
Boiler Swamp in Roseneath block.

T. Hazards and confliects

Development of the area immediately surrounding the Caster-
ton water-supply bores for either softwood production or



agriculture could pose a hazard to the groundwater supplies.
It is important that the native vegetation is retained in
the area to maintain the quality and guantity of the ground-
water.

Wildfire is a seriocus hazard in the brown stringybark
forests and heaths, as these blocks comprise one of the most
frequently burnt parts of the study area. Major fires in
1952, 1959, 1967, and 1977 burnt extensive areas of the pub-
lic land. This hazard is reduced by a program of fuel-
reduction burning.
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T. KANAWINKA--BOGALARA--YOUPAYANG

A, Tenure and Nature of the Land

1 Present tenure

Public land covers about 24,000 ha, most of it uncommitted
land. The only exlisting conservation reserves here are the
Balley's Rocks Scenic and Recreation Reserve (510 ha), the
Beniagh Swamp Wildlife Reserve (215 ha), and two bushland
reserves, one north of Chetwynd and the other north of
Foolaljelo.

Youpayang block contains a large area of uncommitted land
covering approximately 13,000 ha. Bogalara block contains
two parcels, which together total around 7,200 ha, and
Kanawinka block contains an area of approximately 2,300 ha
of uncommitted land.

2. Climate

Average annual rainfall in these northerly blocks decreases
to around 660 mm. Dergholm lies within a small pocket of
nilgher rainfall and has an annual average of 711 mm. Mean
monthly maximum temperatures range from 27°C in January to
139¢ in July.

3. Geology and geomorphology

Sheets and low dunes of white siliceous sand cover most of
the publle land. Diversity 1in land form and vegetatlon 1s
primarily determined by the thickness of these sand sheets,
which overlie Tertiary sand deposits and fossil laterite. A
plain of Mlocene llmestone with a veneer of Quaternary swamp
and lagoon deposits, whiech occuples extensive areas of the
Wimmera Plains to the north of the study area, occuples a
portion of the land 1n these blocks.

Surface drainage 1s poor and the Kanawinka and Youpayang
blocks contain large circular swamps. Intermlttent streams
occur around the marglins of Bogalara and Youpayang blocks
and eventually drain into the Glenelg and Chetwynd Rlvers.

4y, Soils

Thick sheets of heavily leached sands - highly acidie and
very infertile, with a very low water-holding capacity -
cover most of the uncommitted land. A layer of buckshot
gravel 1s frequently encountered within the first metre of
the profile. ©Small areas of gum woodlands on the margins of
the blocks are developed on fertile duplex soils that con-
sist of shallow sands with a significant loam content over-
lying a heavy grey mottled clay with buckshot gravel. These
soils are often waterlogged during winter.



5. Vegetation

Woodland and open forests of brown stringybark ocecupy about
T0% of the uncommitted land. The understorey is dominated
by shrubs such as small grass-tree,
prickly tea-tree, silver banksia, and beaked hakea. Bracken
is wldespread and 1s frequently the domlnant understorey
specles.

austral grass-tree,

Heaths are common, particularly in Bogalara and Youpayang
blocks. They occur on sandy solls wlth restricted drainage
and are dominated by scented paper-bark, prickly tea-tree,
she-oak, and silver banksia. In Bogalara block, an extens-
jve area of heath contains a mosaie of heath alliances whose
distribution is mainly defermined by soll type.

Woodlands of river red gum, yellow gum, pink gum, and manna
gum occur on the more fertile solls on the margins of the
publie land. They occeur as both pure and mlixed stands and
although they occupy less than 10% of the total area of the
blocks, form one of the largest 2Zones of gum woocdlands left
on publie land in the study area.

Small occcurrences of woodlands and open forests of swamp gum
are found in poorly drained positions and around the margins
of the heaths. Silver banksla up to 4 metres tall 1s emerg-
ent in the understorey in some places, and yellow gum may

be co-dominant or sub-dominant in the tree layer.

A rosetting mallee
form of pink gum in
Kanawinka bloek.

6. Fauna

These blocks support a varied animal population, the open
forests of brown stringybark being interspersed with heaths,
swamps, and small areas of gum woodlands. As most of the
39855/81—13



Large granite tors

aQr balileys NOCKS

public land occurs in a few large tracts, thls 1s an 1mport-
ant area for the conservation of native fauna.

The red-talled black cockatoo lives 1n the brown stringybark
forests and the scuthern emu-wren reaches the northern-most
limits of 1ts Vietorian distribution here and in the heaths
of the Gramplians to the east of the study area. The blue-
faced honeyeater has been occaslionally recorded in fhe gum
woodlands on the marglins of these blocks.

Mammal specles that occur here include the sllky grey mouse
and the wombat, The sllky grey mouse was recently trapped
in nine localitles 1n Bogalara and Kanawlnka blocks,
representing the southern limit of 1ts range 1in Victoria.
Its occurrence with speclies typlecal of the Basslian faunal
region to the south 1s unique and 1s of consilderable zoo-
geographic 1lnterest. There are also small isclated popula-
tions of wombats in Bogalara block - mainly on private land,
although some evidence suggests that wombats occur or
recently occurred on public land at Baileys Rocks.

BE. Present Uses and Capabllities
(1) Nature conservation
The large areas of public land that occur in these blocks

have a moderate capabllity for nature conservation The
range of vegetation communities present Includes two comm-
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unities of special interest: in Bogalara bloek an extensive
area of relatively undisturbed heath contains a mosalc of
heath alliances; also of note are the woodlands of pink gum.
Pink gum has a very restricted distributicn in Victoria and
1s confined to the northern parts of the study area and
similar country to the north.

(2) Reereation

Being remote from major population centres, thls area has
low recreational use. The large granlte tors at Baileys
Rocks provide the major reereational attraction. Plenie
areas have been developed at Balleys Rocks and at Wando
Bridge on the Casterton--Edenhope road. Other recreational
activities on the public land are generally confined to
nature study and duck-hunting on the swamps during the open
season.

(3) Agriculture and apiculture

No large areas of the public land are suitable for develop-
ment for agriculture. The small areas of gum woodlands and
heaths have a mocderate capabllity, but they are distributed
in small pockets, which makes development difficult.

In contrast, these blocks have a high capabllity for apicul-
ture. The diverse heath and eucalypt species provide pollen
for over-wintering as well as favouring spring and summer
production.

(4) Softwood production

No softwood plantations occcupy public land in these blocks.
Most of the uncommitted land 1s unsuitable for softwood
production, but the better sites of brown stringybark open
forest I in Youpayang block could support SQV to 3SQVI
plantations.

(5) Hardweood production

Potentlal for hardwood production is low. The gum woodlands
are capable of producing durable timbers for posts and
sleepers, but these stands only cover a small area. The
potential of the brown stringybark forests is low, although
they do meet some of the local demand for farm and domestic
timbers.

(6} Minlng and quarrying

Buckshot gravel and granitic sand are extracted from pits in
Bogalara block for road-constructlon purposes. 1In the past
the granite outcrops near Balleys Rocks have been quarriled
for use as a veneer on buildings.

Land 1n the Youpayang area has potential for the dlscovery
