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FOREWORD

The Land Conservation Act, 1970 estab-
lished the Land Conservation Council
whose function 1s to "carry out invest-
igations 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".

This report sets out to describe and
assess the natural resources of the
public land in the Shires of Glenelg
and Portland and provides a factual
basls on which members cof the community
may base thelr submlssions to the
Council. It ensures that all those
perscons and bodles who have an interest
in the future use of publlic land in this
area can obtain and study the basic
information, which the Council will
ltself study, and so make informed and
constructive suggestions to the

Councll for 1its consideration.

In making this report available the

Government hopes that all interested
parties will be able to participate in
an informed fashion 1n the process of
considering how public lands should be
used. It is hoped that in making
submissions, members of the community
will use as a basis the information
provided by this study. The Counecil
will make its recommendations only after
due consideration of these submilssions.

Demands for land for various purposes
are many and varied, some of which are
compatible and some conflicting or
competitive. It 1is therefore important
that decislions made are based on factual
evidence, not on subjJective criteria.

Submissions are now invited and should
reach the Secretary of the Land
Conservation Council within 60 days of
the publication of this report, as
notified in the Viectorian Government

Gazette. " _

5.G.McL. DIMMICEK,
Chairman

Land Conservation Council,
Wy sSt. Kilda Road,
MELBOURNE. 3004,
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LAND CONSERVATION ACT 1970

EXTRACT

Publlie Land

Sectlion 2.

(1) "Publiec land" means -

(a) land which is not within a city,
town or borough and is -

(1) unalienated land of the
Crown including land
permanently or temporari-
ly reserved under sectlon
14 of the Land Aet 1958
and State forest;

(11) wvested in any publie

authority (other than a

municipality or a sewer-

age authorlty within the
meaning of the Sewerage

Distrietes Aet 1958);or

(111) vested in the Melbourne

and Metropolitan Board of

Works; and

(b) any other land which the Govern-
or 1n Council declares under
sub-section (2) to be publie
land for the purposes of this
Act.

(2)

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

The Governor in Councill may on the
recommendation of the Minlster made
after consultation with -

(a) any Minister of the Crown in
whom any land 1s vested; or

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

by proclamation published in the
Government Gazette declare any such
land to be publie land for the pur-
poses of this Act.

Functilons of the Councill

Sectlon 5.

(1) The Couricil shall -

(a) carry out investigations and
make recommendations to the
Minister with respect to the use
of public land in order to pro-
vide for the balanced use of
land in Victoria;



(iv)

{b) make recommendations to the
Governor in Councll as to the
constitution and definition of
water supply catchment areas
under the Seil Ceonsgervation and
Land Utilization det 1958; and

{(c) advise the Soill Conservation
Authority concerning poclicy on
the use of land (whether public
land or any other land however
vested) 1n any water supply
catchment area.

(2) In making any recommendation the

Council shall have regard to the
present and future needs of the
people of Victorlia in relation
to -

(a) the preservation of areas which
are ecologlcally significant;

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

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

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

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

resServes;

(3)

(&)

(1)

(f) the creation 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 de-
partments and public authorities
in order to carry out their
functions.

Where the Council recommends the
alienation of any land the recommen-
ation shall include the Council's
opinion as to the best method of
alienating the land to ensure the
most satisfactory use and manage-
ment of the land in the public
interest.

Any person or body may make sub-
missions to the Councll as to how
any public land can be better used
to meet the needs of the pecople of
Victoria and the Councill shall
consider any such submissions before
making any recommendation under
paragraph (a) of sub-section (1).

Investigations, Notices and Reports

Sectlon 9.

The Council shall not make any re-
commendation under this Act in
relation to any district or area
without a prior 1lnvestigation of the
district or area.
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(2)

(3)

Before commencing any investlgation
under paragraph (a) of sub-section
(1) of section 5 the Council shall
publish a notice in the Government
Gazette, in a newspaper circulating
throughout the State and in a news-

paper circulating particularly in or

in the vicinity of the area or
district to be investigated stating
that an investigation of the dis-
trict or area described in the
notlce is to be carried out for the
purpose of thils Act.

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

(a) publish a report of the invest-
igation;

(b) glve notice in the Government
Gazette of the publication of
the report, the address where
coples of the report may be
obtained or insepcted and
stating that any submissions to
the Council in relation to such
report will be considered by the
Council 1f they are made within
60 days of such notice; and

(¢) publish notice in a newspaper
circulating throughout the
State and in a newspaper cir-
culating particularly in or in
the vicinlty of the area or
district investigated of the

(v)

publicatlion of the report, the
address where copies of the
report may be obtained or
inspected and stating that sub-
missions may be made to the
Council and the date before
which they should be made.

{(4) The Council shall consider any sub-

missions 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).

Hotice to be given to public
departments and authorities in
certaln cases.

Ssection 10.

(1) Not earlier than 60 days after

notice being given under paragraph
(b} of sub-section (3) of section 9,
the Councll shall send a copy of its
proposed recommendation to -

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

(b} any other public authority or
government department that 1n
the opinion of the Council has
an interest in the area of the
proposed recommendation; and

(c) any person or body who made a
submission under sectlon 9 -



(vi)

(2)

and shall consider any submission
received within 60 days of the send-
ing 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 periocd as may be
agreed upon between the Minister and
the Minister administering that
department or responsible for that
authorilty.

Where any recommendation is made to
the Minister under this Act it shall
be accompanied by a copy of any sub-
missions recelved from any person

the Governor in Council that notice
of the recommendation or that part
of the recommendation that affects
the government department or publie
authority concerned and where notice
of that recommendation or part 1s so
given by the Governor in Council it
shall be the duty of the government
department or public authority to
use all dlligence and dlispateh to
give effect to such recommendation
so far as it affects any land vested
in or controlled by it.

Copy of every Recommendation and of
Proposals to be Tabled in Parliament

body department authority or council
pursuant to the provisions of sub-
sectlon (U) of section 9 or sub-
section (1) of this section.

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 Minister
pursuant to section 7 shall be laid
before both Houses of Parllament within
fourteen days of the making thereof
if Parliament is then sitting and if
Parliament 1s not then siltting within
fourteen days after the meeting of
Parliament.

(3) Where the Councll has made a recom-
mendation to the Minister under
paragraph (a) of sub-section (1) of
section 5 the Minister may, after he
has given not less than fourteen
days notlice of his intention so to
do to the Minister administering a
government department or responsible
for a publlic authority recommend to

A copy of the Land Conservation Aet 1970
can be obtalned from the Government

Printing Office, Ta Parliament Place,
Melbourne, 3002.
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AIMS AND METHODS

This report sets out to present all
avallable information relevant to making
decislons on the future uze of publice
land in the study area.

It describes the nature of the features
of the environment, and the character
and distributlon of the plant commun-
ities and animals of the area. It also
examines the forms of land use that will
make demands on publiec land, and
attempts to assess their impact on the
land., It does not contain land use
recommendations for publie land, but
rather provides a factual basis on which
land use recommendations can be formul-
ated,

Existing information collected from
published reports, government depart-
ments, public authorities, and private
organizations and individuals has been
supplemented by five short-term projects
commissioned in fields where iInformation
was lacking. However, our knowledge of
the environment, and of the interactions
between land management practices and
the environment, is =still far from
complete,

Many people who are interested in the
future use of publiec lands may lack a

technical background in some of the
relevant fields. Thus, while complex
issues are not avoided, non-technical
language has been used as far as poss-
ible. Sections on basic principles,
included in several chapters, may help
to place the descriptive materlal 1n
perspective and relate the various
chapters to each other.

The four parts

Part I sets out the aims of the study
and defines and briefly deseribes the
study area. It discusses the phllosophy
of conservation of resources and glves a
history of the region, including des-
eriptions of the aboriginal inhabltants.
A loecality plan and a map showing the
roads and towns are attached.

Part II desecribes the nature of the main
features of the environment for the
whole study area. Maps included show
geology, physiography, and topography
and rainfall, Another map delineates
plant communitles - and mammal and bird
habitats are described in terms of these
communities. Finally, this part con-
siders the features of the land together
and describes and maps eight distilnct
environments, called land zones.
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Part IIT deals with the main forms of
land use that are likely to make demands
on publie land. After describing the
hazards that oecur in the region, such
as erosion, salting, and pests, it dis-
cusses any deterioriation in the con-
dition of publlece lands that may occur as
a result of changes of land use. Then,
for each form of land use, this Part
considers the present level of activity,
the likely future demand, and the
capability of publie lands to meet these.
It also assesses the capability of
alienated (or privately owned) land to
meet these demands. Finally, it deals
with the relatlions between the various
types of land use,.

In Part IV the publiec land 1is diwvided

into 18 blocks - based on similarities
of so0ils, climate, and vegetation - of
whieh a map 1s attached. It then des-

cribes the nature of the public land in
each block, and assesses 1its potential
for the various forms of land use. These
descriptions and assessments are set in
a consistent format of headings and sub-
headings so that the reader can readily
find specific information for any block
and compare it with others.

A map of public land, in the pocket at
the back of the report, may be useful
in preparing submissions.

Appendix I lists the common plant
species of the study area, and indicates
the formation or habitat in which each
speclies is usually found.

Appendix II lists the birds and mammals
of the study area and shows broad habi-
tat type and abundance for each speciles.



CONSERVATION PRINCIPLES

Conservation is concerned with Man's
relation to hls environment. It 1s
often said to be the wise, ratlonal, or
balanced use of resources. Because
wisdom and balance are not absolute
terms, the principles set out here
attempt to explain this concept.

Conservation can be considered as an
endeavour to resoclve conflicts between
the individual and society about the
present and future use of resources, and
between competing uses of the same
resource. The conservationist
recognizes that a community needs land
for recreational, scientifilc, and
aesthetic purposes as well as for the
production of feood, timber, and min-
erals, or for urban and industrial use.

The Use of Resources

Twe broad classes of natural resource
may be distinguished:

Non-renewable or stock resources

The quantity of these resources does not
increase significantly with time, and
use consumes them. The expansion of
Victoria's economy last century was
based on the exploltation of gold - a

non-renewable resource, The o0ll and gas
fields of Bass Strait provide another
example.

Conservation of a non-renewable resource
requires the best techniques for explor-
ation, recovery, and processing, and the
efflcient use of the end product.

Renewable or flow resources

The quantity of a renewable resource
such as timber or wheat may increase or
decrease with time. Animal and plant
communitles and landscape fall within
this class. The balance of resource use
1s llkely to change with time, and the
deflnition of resources will change as
technology changes.

Relations Between Resource Uses

Many uses of a resource are compatible,
They may be supplementary and add to
each other, or complementary in that one
use benefits from the other, but they
may also be competltive when an lncrease
in one leads to a decrease in the other.
For example, the relation between timber
production and picnlies within a forest
may be complementary in the sense that
picnickers gain access along tracks and



use open spaces created durlng timber
operations. It may become competitive
if logging makes the forest an unsuit-
able plicnic area, and at other tlimes
pilenlickers may present a considerable
fire risk. In general, decisions on
land use will involve selecting major
land uses for a particular area, and
determining cther uses compatible with
these and the iIntensity of use above
which they become incompatible.

The Principles of Land Use

In the past our society has grown (and
the economic welfare of the people
improved) through mining, farming,
timber production, and industrial
development. These 1ndustries have been
given prime importance, and the use of
natural resources has often been declded
in relation to short-term advantages
when conflict arose, The deleterious
ef'fects of this type of development have
been recognized and there 1s now a
popular demand for attention to the
total needs of the community.

The concept of balanece requires equal
consideration of the needs of all
sections of soclety, on both regional
and State bases, as well as the needs of
this and future generations. These
needs should be clearly stated as aims.

Conclusion

Outstanding natural features should be
preserved.

The 1intangible values of recreaticn,
aestheties, and preservation must not be
ignored. In addition to actively
providing land for these purposes, we
must alsc consider the impaet of other
land uses upon them.

Where several land uses are compatible,
land should be avallable for all such
uses. It may be necessary to define
major aims and to assess levels above
which secondary uses are unacceptable,

The capacity of land to meet future
changes 1n use in response to the needs
of soclety or changes in technology
should not be impaired. As much land as
possible should be maintained as
uncommitted land and managed to permit
the widest possible choice of future
uses.

Policy measures should stimulate the best
use of partly developed lands and dis-
courage the development of natural areas.

Review and reassessment of land becomes
necessary as soclety and technology
change.



THE STUDY AREA

The area covered by this report consists
of the land in the Shires of Portland
and Glenelg. Land in the town of
Portland (8,500 acres) is not within the
study area. However, the future of at
least the southern half of the study
area is closely related to the develop-
ment of Portland. The study area lies
in the south-western corner of Victoria
and 1s bounded by fthe Southern Ocean to
the south and the border with South Aus-
tralia to the west (see the Locality
Plan facing page 5). The total area
within the two Shires is 1.79 million
acres, of which 548,000 acres is public
land in substantial blocks, 1.15 million
acres ls agricultural land, and the re-
mailnder comprises roads, streams, town-
shlps, and private land planted with
softwoods.

The study area has a subdued topography,
conslisting of plains and low tablelands
with few hills, although tableland dis-
section has produced steep slopes south
and east of Casterton. The publie land
consists of tall forests (interspersed
with heaths and swamps) on fertile clay
loams and moderately fertile sandy soils
in the south, and low scrubby forests
with some heaths on infertile sandy
sclls in the north.

081722

The chief stream in the area, the Glen-
elg River, rises in The Gramplans to the
north-east and flows through to the sea
at Nelson. HNumercus small tributaries
flow into the Glenelg - the Wannon,
Crawford, and Stokes Rivers being the
chief of these, The Fitzroy and Surry
Rivers drain the south-eastern part of
the area. West of the Glenelg River,
regional drainage is very poor and
swamps abound.

Population

The main townshilps within the study area
are Casterton and Heywood, but the town
of Portland and the eities of Hamilton
and Mount Gambler are important regional
centres serving the area. Table 1, on
page 7, glves population statistics.

The population of the study area
declined by more than 1,100 between 1966
and 1971. The attachment of part of the
Shire of Portland to the town of that
name accounted for more than 300 of
these, leaving a corrected decline of
about 800, or 6.7%.

Although both Shires lost residents,
the Shire of Glenelpg showed the greater
decline, losing 11.8%. 1In 1971 Caster-
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ton township had a population of 2,175,
whieh resembles that of the years before
1950. The population of Heywood in 1971
was 1,299 - an increase of 282 since
1966. The population of the town of
Portland has shown steady growth, and it
iz the only municipality wlithln the
repgion (ineluding adjacent areas of
South Australia) that achieved a sub-
stantial inecrease between 1966 and 1971.
Even after allowing for the pain through
the annexation of part of the Shire, the
town's population lncreased by about 17%
in this period.

Towns

The towns of the region depend upon the
primary industries of agriculture and
forestry. The smaller centres are
largely based upon retall trade and
services, while the larger ones manufac-
ture agricultural inputs and process
agricultural and timber products. At
Portland, facilities have been estab-
lished or improved for processing meat
and milk, handling wool, manufacturing
fertilizer, importing petroleum, and
eXxporting grains. All these activities
are directly related to the primary
industries,

Transport 1s particularly well devel-
oped, The Princes, Henty, and Glenelg
Highways traverse the area and secondary
roads and tracks provide intensive
access throughout. An adequate rail
system handles fertilizer, petroleum,
and other imports as well as grain,

livestock, and wool movements to Port-
land for processing and export. At
present it provides daily passenger
services between Portland and Melbourne.
Alr services are also avallable, The
town has excellent port facilities for
shipping and receiving general cargo,
fertilizer materials, and bulk grain,

Development at Portland

In 1967 the Government selected Portland
as one of five country centres whose
development was to be assisted as part
of the policy of decentralization. The
Government pays the salary of a FPromo-
tion Officer, and subsidizes the activ-
1ties of & Development Committee set up
to attract industry and commerce to the
town.

Industries prepared to operate outside
Melbourne have a wide range of incent-
ives available, aimed at removing any
disadvantages they may experience com-
pared with industries in the metropol-
itan area.

Portland's major asset is its deep-water
port, only one hour's steaming from
regular coastal shipping lanes. The
town has been a minor port since it

was Cirst settled in 1834, However,
since 1950 about $20 million has been
spent on developing a modern harbour
with tanker berths, bulk grain handling
facilities, and bulk cargo berths.
Development of the port ls continuing.
In the year to June 30, 1971, exports
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1.

POPULATION STATISTICS 1947-71

1947 1954 1961 1966 1971
Study ares
Shire of Portland¥ f,194 7,056 6,982 6,859 6,424
Shire of Glenelg 5,288 5,949 5,887 5,838 5,148
Subtotal 11,482 13005 12,869 12,697 11,572
Town of Portland#¥ 3,462 4,809 6,014 6,674 8,212
14,944 17,814 | 18,883 | 19,371 | 19,784
Surrounding districts
City of Hamilton and Shires
of Belfast, Dundas, Kowree,
Minhamite and Wannon 22,252 28,841 27,971 28,077 25,950
Municipalities of Mount Gambier
and Naracoorte, and Districts
of Mount Gambler, Naracoorte,
Penola, and Port McDonnell 19,380 26,116 33,276 34,640 34,478
Regional total 56,576 69,771 80,130 82,088 80,212

* Parts of the Shire of Portland were added to Portland town in 1958 and 1968

Sources:
Note:

Commonwealth Bureau of Census and Statisties and Viectorian Year Books
1971 fipures are preliminary
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HISTORY

On the morning of December 3, 1800 A.D.,
Lieutenant James Grant of H.M. Brig
"Lady Nelson" sighted Discovery Bay,
becoming the first European to view the
southern coastline of Australia between
the D'Entrecasteaux Islands and Western-
port.

There were Aborigines there, for 2 days
later Grant recorded many fires along
Bridgewater Bay. Moreover, they lived
in a well-wooded environment. Grant's
diary says of Discovery Bay: "the shore
is a sandy beach...and flat land covered
with brushes and large woods inland",
while for Bridgewater Bay "the land
appeared beautiful, rising gradually,
full of woods". Today, bare and shift-
ing sand dunes extend inland for dist-
ances up to 3 miles along these bays.

In April 1802, Baudin sailing westwards
in the French corvette "Le Geographe"
and Flinders salling eastwards in
command of the sloop "Investipator"
unexpectedly met 1in Encounter Bay to the
west of Discovery Bay and so almost
simultaneously and quite independently
became the second to view and the first
to chart accurately the coast of western
Victoria,

Exploration and settlement

For the next 26 years, while the settle-
ments at Sydney, N.S.W., and Hobart and
Launceston, Tas, flourished, the
southern coast and hinterland of what 1s
now Victoria remained the domaln of the
Aborigine., Although sealers and whalers
camped around Portland Bay from time to
time, permanent settlement probably
dated from the arrival of Willlam Dutton
in December 1828. He remained at Port-
land for 2 months and returned in July
1829 to establish his home.

The Henty family were the next settlers.
After three Henty sons had tried unsuc-
cessfully to establish themselves at
Swan River, W.A., they moved with their
large party of servants and quantity of
stock to Launceston. Here thelr father,
Thomas, Jjoined them, arriving from
England in 1832. Thomas brought his
wife and daughter, flve servants, selec-
ted horses, cattle, and sheep and three
more sons. One of these, Edward, after
reconnoitring a part of the southern
coast of Australia in 1833, visited
Portland Bay and met Captain Dutton. He
declided to establish a settlement and
crossed from Tasmania in the "Thistle®,
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landing at Portland Bay on November 19,
1834, bringling a party of five farm lab-
ourers, cattle, Implements, and seeds.

The final prelimlinary to the European
settlement of western Victerlia was at
that time being undertaken by Major
Mitechell, Surveyor General of New South
Wales. In an attempt to resolve
problems of the inland rivers arising
from Sturt's earlier exploratlons,
Mitchell had explored as far as the
Junction of the Murray and Darling and
Wwas returning up the Murray when he
Fazed south-westwards over the northern
plains of Victoria. He decided to cut
across to Encounter Bay, and, leading a
party of men with wagons and two boats,
he skirted the north of the Grampians as
far as Meount Araplles and turned south
through the lakelands of Kowree shire.

He first entered the area described in
this report shortly after he erossed the
Glenelpy River at what is now Harrow on
August 1, 1836. It is a fact that at
that polnt hls descriptions change to
eulogles, and this favourable assessment
of the Glenelg basin not only led him to
bestow on it the name of "Australia
Felix" but also determined him to follow
the Glenelp to its mouth in the hope of
findlng a place sultable for a port.
fccordingly he pursued hls way through
the hills of Casterton, across the
heaths of Weecurra, and along the placid
Glenely: by boat I'rom Dartmoor - only to
disappointment at the shallow estuary

at Nelson.

On his homeward way through the Annya
forests, he diverted southwards to re-
connoitre Portland Bay, and to his
immense surprilse saw shilps and huts and
met Henty. He informed the Hentys of
the rich nature of the land beyond the
swamps and forests around their settle~
ment. The Major then retraced his steps
to Annya, and crossed the stony rises

to Mount Napler. His surveys establish-
ed the location of the key features of
the area, his wanderings made known the
nature of the land, and his meeting with
Henty ensured its rapid exploitation.

After Mitchell's favourable report on
the excellent pastures inland, Stephen
Henty and two men cut a track through
the forest north of Portland, crossed
the Fitzroy River, and early in 1837
established a station named "North
Downs" on Mount Eckersley. That year
Edward Henty settled at Muntham and
Francis Henty at Merino Downs near
Casterton. The Hentys made further
settlements at Sandford and Connell's
Run. The lower Glenelpg area remained
undisturbed by Europeans until 3 years
after Mitchell, when Edward and Stephen
Henty returned to Portland along the
coast after visiting the Mount Gambier
country in 1839,

During the 1840s, pastoral runs were
claimed over most of the country. Even
poor grazing land that has since revert-
ed to the Crown was coccupied, at least
nominally, for some time. Scrub country
arcund Drik Drik was first taken up in



1842, and limestone country around
Glenelg about 1845, Sandy land around
Dorodong formed part of a run first
occupled in 1845. By 1850 very little
land remained unclaimed by some station.

The Aboriglnes

The Aborigines were naturally hostlle
towards the new settlers and many
clashes occurred in the early years.

One estimate put the native population
of the area at about 3,000 at the time
of first European settlement, By 1852
the Portland Bay distrlct Aborigines had
declined to about 700, and in 1877 the
full-blooded population was only 1A47.
Today that district has no full-bloods.

The local Aborigines were reported to be
a strong, well-built people, who led a
less nomadic 1life than others 1n Aus-
tralia because of the abundance of food.
They could offer stiff resistance to
white encroachment because of their
strong, aggressive leadership.

The traditional organization of society
was into small hunting and foraging
groups on a territorial basis. They met
to exchange goods and perform cere-
monials. But the Eurocopean settlers soon
displaced them from key areas of land,
effectively reducing contact between
discrete local groups. In addition to
the direct effects of fighting and
disease, thils fragmentation contributed
to the decline of Aboriginal scociety. It
became too difficult for loecal groups to

1

meet for the exchange of marriage part-
ners and the ceremonials that had linked
them and formed the cultural basis of
their society. In 1842, after much
fighting, the settlers petitioned the
Government for protection, and a police
force of 10 Aborilglines and two Europeans
arrlived at the barracks at Mount Eckers-
ley in July 1843, Conflict continued in
the Glenelg River area until after 1846,
but by 1850 the Aborigines were able to
offer little resistance.

The Chief Protector of Aborigines had
established a reserve at Mount Rouse, but
this was abolished in 1849 after fighting
between the pastorallsts and the reserve
dwellers. In 1858 new reserves were
created near Warrnambool, at Lake Hind-
marsh, and at Lake Condah. 1In 1867 the
Lake Condah reserve became a Church of
England misslon but this finally closed
in 1918, The culture of the tribes of
western Victoria had been lost, and
eventually the people disappeared.

In the study area the remains of Aborlig-
inal fish traps may be found at Lake
Condah and Darlot's Creek, and numerous
middens containing flakes of flint occcur
among, the coastal dunes, Flint workshops
have been reported from the Tarragal
area, and backed blades from Descartes
Bay foreshore,.

Land use

The first cattle were exported from
Portland in 1842, when Winter brothers



sent 25 bullocks to Blackmans Bay.
However, initial settlement was based on
the Merino wool industry and this was to
become the major economic activity in
the region for more than a century.
Following severe drought in 1%%39-hu,
general depression prevailed in the
early 1840s - land and stock values fell
and sheep were hard to sell. Bolling-
down works were established and tallow
exported, bringing about eight shillings
per sheep treated. However, the wool
industry had recovered by 1850 and many
enterprising squatters made fortunes.

Unsucecesasful settlement and bracken
invgston - near Kentbruck.

The discovery of gold in 1851 made it
impossible for the squatters to retain
labour, and the influx of people to the
dipggings provided a market for wheat and
meat. This encouraged some diversific-
ation away from wool., Until 1870 the
squatters managed to retaln their large
runs by paying an annual licence fee.
However, pressure from former miners
seeking land resulted in g series of
Acts, culminating in the Lands Act
(1869), which allowed the selection of
320 acres of "first-class" land or 640
acres of "second-class" land. From

1870 onwards there was steady pressure
for subdivision and "closer settlement”.

The selectors began to clear and to crop
land. However, drought and poor tech-
niques led to the abandonment of many
blocks during the 1880s and 1890s, and
these were added to the squatters' runs
or taken over by the successful select-
ors.

Subdivision for sheep, dairying, and
mixed farming followed the 1914-18 and
1939-45 wars. More closer-settlement
schemes were implemented in the late
1950s and 1960s. The most recent govern-
ment land development for agriculture
occurred at Palpara in the study area.

Only in the last few years has a trend
towards the aggregation of propertlies
again become apparent. At the same
time, agriculture has alsoc moved away
from sheep productlon towards beef
cattle and other enterprises.



PART 1II NATURE OF THE LAND



GEOLOGY

The study area lies within the major granitie rocks were intruded durlng a

structural units known as the Otway perlod of lntense folding that followed
Basin and the Dundas Basement Ridge. deposition of the Ordovician sediments.
The Otway Basin is essentially a deep A long perlod of erosion followed until
trough, filled with a maximum of 25,000 Permian times, when the area was glaci-
ft of Mesozolec and Tertiary sediments, ated and ti1llite and assocliated glaclal

extending from the vicinity of Kingston,
S.A., to the eastern side of Port
Fhillip Bay. The Dundas Basement Ridge,
which consists of Palaegzoic rocks, runs
west from The Grampians to west of the
Glenelg Hiver at Dergholm and continues
at shallow depth into South Australia,
It underlies the Dundas Tablelands and
forms the northern boundary of the Otway
Basin, which it separates from the
adjoilning Murray Basin to the north. The
Dundas Rldge 13 a continuation of the
Western Highlands at the western end of
the Australian Great Divide,

Earliest geclogical develcopment

The main rock formations and geclogical
events are summarized in Table 2, facing
page 14. The oldest exposed rocks of
the Dundas Rlidge are Cambrian green-
stones, cherts, and shalez. The next
gldest are Ordovician slates and sand-
stones, assoclated with metamorphlc
rocks and Ordovician and post Ordoviclan Granite tors on the surface at
granite and pgrancdiorite. Some of these Baileys Rocks
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deposits were lald down. A further long
period of erosien then lasted until
Upper Jurassic times.

Towards the end of the Jurassic period

a series ol east-west depressions began
to form south of the Dundas Ridge. Then
in Lower Cretaceous tlmez a preat east-
weast rift valley or trough formed,
extending acroas southern Victoria and
South Australla. This was the [first
stare of development of the Otway Basin,
Great thicknesszes of mudstone and sand-
stone were deposlted 1n this valley
upnder fresh-water conditions. These
Lower Cretaceous sediments, which are
continuous beneath the surface with the
Otway Hanges, are known as the Otway
Group (formerly the Merino Group).

The sea's invasion

In the Merino-Casterton-Coleralne area,
the Otway Group beds began to rise at
the end of the Lower Cretaceouz to form
the elevated area the Merine Tablelands
now occcupy. At the same time the Otway
trough widened, the sea pained access,
and very thick layers of shales, green-
sands, and sands were deposited under
shallow marine and subcoastal conditions
in the south of the present study area.
These Upper Cretaceous beds do not out-
crop, being known only from bores. They
have been named the Sherbrook Group.

In the Faleccene and Eocene, the margin
of the ocean moved lnland and thick beds
of’ sands, s1lts, and clays of the Knight

Group were deposited up to the edge of
the area now occupliled by the Merino
Tablelands.

A major transgression of the ocean
oceurred during Oligocene and Miocene
times. In the Murray Basin the sea
advanced until, at its maximum, the
coast stood 100 miles north of the
present position of the Murray River,
and the Dundas Ridge formed a peninsula.
Beneath this shallow sea, known as the
Murravian Gulf, beds of fossiliferous
marls and limestones of the Murray Group
were deposited. The corresponding sedl-
ments deposlted in this sea in the Otway
Basin are known as the Glenelg Group,
which includes the Portland and Mount
Gambier limestones.

The retreat of the sea

The sea began to withdraw at the end of
Miocene times due to upwarping of the
continent, and this retreat contlinued 1n
several stages through Pliocene times,
In the latter part of the Pliocene and
continuing into the Pleistocene, a

major event known as the Koseiusko
Uplift occurred, elevating the eastern
Australian Highlands.

In western Victorlia, renewed movement
took place along the Kanawinka Fault,
which had probably first developed 1n
early Tertiary times. As a result of
this movement the sea retreated to the
area south and west of the fault escarp-
ment, where it formed a shallow bay.
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Eeneath the waters of this bay about

80 ft of sandy limestones with abundant
oyater shells and some clays - the
Whalers Bluff Formation - were lald down
over the Glenelpg Group limestones and
marls. Then gradual uplift of the land
and retreat of the ocean from the land
resumed.

sJandy deposits

During Pleistocene times a pattern of
falling and rilsing sea levels due to the
formation then melting of large ice caps
(ice apes) was superimposed on the
gradual uplift of the land.

Dunes of ecalecareous sand, similar to
those fringing Discovery Bay today,
marked the positlons of old coastlines
being stranded as the ocean retreated.
As these dunes weathered, the calecareous
material dissolved, moved downwards, and
was redeposited as hard secondary lime-
stone, leaving a surface layer of more
siliceous sand. During arld pericds 1n
Plelstocene and Recent times, this layer
of sand was stripped and redistributed
over the land 1n the lee of the dunes by
prevailing socuth-westerly winds. The
exposed limestone dunes have been named
the Bridpewater Formation. The wind-
blown sands, which are widely distrib-
uted as sheets and low dunes over all
physiographic units in the study area,
have been named the Malanganee Sands.

Thus, on the Follett Flains, the Whalers
Bluff Formation lies at shallow depth

The Whalers Bluff Formation exposed near
Myaring Bridge (above) contrasts with the

Bridgewater Formation's

limeestone

caves




th clay, silt, and sand deposited
in Recent swamps, lakes, and lagoons,
Malanganee Sands, and the dune lime-
y Bridgewater Formation,

ne ol tne

'ne mouth of the Glenelp River followed
the staged retreat of the ocean, and cut
che soft young sediments of
plain as 1t flowed into a
lOoW=: ] ocean durlng the last of
the "ice apes". The return of the ocean
y abo ts present positlion, following
the melting of the iee caps, flooded the
lower reaches of the Glenelg, partially
filling the gorge wlth alluvium and
making the river tidal for 30-40 miles

Erosion and deep weathering of the low-
lying land on the Dundas Rldge has been
In progress sinece the end of the Lower
Cretaceous, and as the Murravian Gulf
retreated new areas were exposed to the
processes. By mld to late
iocene times, most of the areas now
occupied by the Dundas Tablelands,
Merine Tablelands, and Dergholm Platform
(see the map facing page 18) had been
reduced to a flat surface and had under-
gone the type of deep weathering known

i

30

weathering

i 1

as lateritlization. Laterites are dis-
tinective soils formed under conditions
" marked seasonal fluctuaticns of the
water table, such as are common 1n the
troples. They are up te 30 ft thieck in
this area and are characterized by con-

s

centration of iron and aluminium oxides

1

Stone walls and basalt boulders near

Lake Condah

gravel or hard cemented masses
ironstone") in the upper part of the
profile. This layer 1s usually a dis-
tinctive red-brown colour and overlies
mottled and pallid leached zones.

as
fmn
I,

Faulting, tilting, and warping of this
cld surface 1n Upper Pliocene to mid
Plelstocene times (Kosciusko Uplift) led
to the development of a new drainapge
pattern. The Merinc Tablelands, which
are underlain by deep soft Cretaceous
sediments, were deeply dissected by the
Wannon River and 1ts tributaries. On
the Dundas Tablelands the Palasozolce
rocks underlying the laterite are much



harder, and dissection by streams flow-
ing off the tablelands has not yet
reached an advanced stage. Some sheets
and dunes of acid Malanganee Sands were
blown on to the western edges of both
tableland areas.

Volcaniec activity

At about the same time as the movement
along the Kanawinka Fault, that 1s Upper
Pliocene times, volcanlc activity
inereased and has contlinued through a
number of phases up to the Recent.
Basaltlec lavas and tuffs occupy large
areas on the Normanby Platform, Mount
Clay, and the land south of Hamilton,
covering the Tertiary formations and
modifying the drainage pattern. The
most recent phase of this activity is
represented by the basalt and tuff of
the "stony rises" and the cinder cones
of Mount Eccles and Mount Napler.

The basalts of the earlier phases were
partially lateritized durlng one of the
warm humid interglacial periods of the
Pleistocene, and a layer of gravelly
ironstone was formed over large areas.

L7

The large unconsolidated calcareous sand
dunes that fringe Discovery and Bridge-
water Bays, and the modern beaches,
cliffs, and river alluvium have develop-
ed in very recent gecloglical time.

References

Kenley, P.R, Geoclogy and geomorphology
of western Viectoria. Proceedings of
the Australian Institute of Agricult-
ural Science Symposium, Horgham, 1971,

Boutakoff, N. The geclogy and geo-
morphology of the Portland area. Geo-
logieal Survey of Vietoria, Memoir

No. 22, 1963,

Victoria, Mines Department. Physio-
graphy, geology and mlneral resources,
In "Resources Survey - Glenelg Region".
{Cgﬁt§a1 Planning Authority: Melbourne
1964,

Wopfner, H. and Douglas, J.G. (Eds.)
The Otway Basin of south-eastern Aus-
tralla. Geological Surveys of South
Augtralia and Vietoria, Specilal Bulletin
1971.



PHYSTIOGRAFHY

South-western Victoria consists of a The Glenelg River 1is the only stream
stepped series of almost horizontal traversing the Follett Plains.

surfaces separated by structural linea-

ments. The surfaces generally lnerease Within the study area the Tyrendarra

in elevatlion from the south-west to the Plains consist of alluvium derived from
north-east, and are bounded by scarps on rivers, swamps, and former lakes, and
their western edpes. Seven major units some exposures of limestones of the
have been described (see map facing this Glenelg group. The Surry and Fitzroy
||_I :l .

Follett and Tyrendarra Coastal Plains

These physiographically similar plalns, s
on either side of the Normanby Platform,
are the land extension of the contlnent-
al shelf. The Follett Plains extend
into South Australia and are bounded to
the north and east by the line of fault
scarps of the Kanawinka and associated
Ffaults., The Plalns rise from sea level
to an elevation of 250 ft north-west of
Casterton. They are regionally very
flat, but a line of calcareous sand
dunes fringing the ocean, a series of
north=-west trending limeastone dunes of
the Bridgewater Formatlon, and low dunes
off the =iliceous Malanganee Sands
provide some relief. There are numerous
swamps 1n the interdune corrldors, and
the dralnape sysfem 1s in a youthful The Follett Plains viewed from the Wee-
stage of development. curra Fault escarpment
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Rivers flow sluggishly between low banks

-

into Portland Bay.
Normanby Flatform

Uplift and tilting due to movement along
the Jones Ridge, Moleside, Kentbruck,
and Swan Lake-Bridgewater faults during
Upper Pliocene to Pleistocene times
formed the Normanby Platform, which
abuts the Merino Tablelands to the south
of the Hotspur Monocelilne,

Along the western scarps, the Platform
has an elevation of U450-500 ft, and the
surface slopes eastwards at 20 ft per
mile until it merges with the coastal
plalns near Heywood.

Much of the surface consists of late
Fliccene-FPlelstocene basalts, and 1n
some places swamp deposits and wind-
blown Malanganee Sands have covered the
basalt. Five low volcanic cones rise
above the generally flat surface, and at
least one limestone dune of the Bridge-
water Formation is perched on 1ts south-
western edge.

The drainage pattern of the Platform 1is
not yet fully developed. The Fitzroy
and Surry Rivers - streams flowing
eastwards - have cut short, deep gullies
near the Junction of the basalt and the
coastal plains. To the west, the Mole-
side Creek and Glenaulin Creek systems
flow into the Glenelg Rlver through low
points in the line of scarps.
Johnstone's Creek flows south from Kent-

T082/72=3

Johnstone's Creek cutting the Bridge-
water-Swan Lake Fault searp

bruck Heath, and has formed a waterrfall
as it flows down the Brldgewater-Swan
Lake Fault scarp into Swan Lake.

Dergholm Platform
The Kanawinka Fault scarp to the west

and a serles of low escarpments to the
east of the Glenelg River form the boun-



darlies of this strip of land, which has have been cut into the hard Palaeozoic

g flat surface at an elevation of about rocks. Streams draining the Tablelands
550 L. Its surface deposits comprise flow north and west into the Glenelg
Tertiary limestones, lateritized Plio- River and south into the Wannon River.
cene sands, and more recent siliceous
Malanpganee Sands and swamp deposits., Wimmera Plains
Drainage is provided by the Glenelg These plains extend from the edge of the
River and i1ts short tributaries and by Dergholm Platform and the Dundas Table-
intermittent streams flowing down the lands north to the edge of the Mallee.
western scarp. They consist of marine and fluviatile
deposits, with few streamsz but numerous
Dundas Tablelands and Merino Dissected lakes and swamps.

Tablelands
Voleanic Plains

These tablelands extend from the scarps

overlooking the Follett Plains south of This unit comprises the western edge of
Casterton to the Wimmera Plains and the the very large area known as the Western
Grampian Rangez, The elevation of the
Merino Tablelands wvaries from 550 ft in
the south to 650 ft near Casterton, and
the Dundas Tablelands range from 750 ft
to over 1,000 ft north of Coleralne,.

On the Merino Dissected Tablelands, only
small areas of the mid-Pliccene plain
remain as flat, laterite-capped hills
above deep valleys. The tableland
remnants show a marked northerly to
north-westerly orientation. The sides
of the valleys are steepest below the
laterite capplng and have convex upper
and concave lower slopes. Landslips are
common., The streams, notably the Wannon
River, flow in meandering courses
through wide flood plains.

On the Dundas Tablelands, dissection is Landslip at Killara Bluff - the margin
shallower, though steep-sided valleys of the Merino Tablelands



Volecanic Plains. 1Its basalts cover the
south-eastern boundgry of the Merino
Tablelands, and extend on to the Tyren-
darra Coastal Plains.

The Voleanic Plalns consist of numerous

basalt flows, aged from late Pliocene to

Recent. The older flows are deeply
weathered and dissected, while the more
recent ones are only slightly weathered
and retain typically "stony-rise"
topography, with lava blisters, cinder
cones, and lava tunnels.

The basalts have modlfied the reglonal

drainage markedly, forcing some streams
into new courses (the Wannon River) and
damming others (the Condah Swamp).

Mount Clay

Mount Clay, a triangular block lying 350

ft above the surrounding coastal plain,
1s ringed by steep scarps that have re-
sulted from faulting or from monoclinal
sagging over deep structural blocks.

The basement rock of this area, Miocene
limestone, outecrops in the scarps. The
limestone i3 covered by Pleistocene
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basalt, tuff, and scoria from the Mount

Clay volcano, which forms a low
reaching 600 ft above sea level
southern edge of the block., On
western half of the block these
rocks are covered by sheets and
wind-blown Malanganee Sands.

cone
near the
the
voleanic
dunes of

The block is drained by short streams
flowing into the Fitzroy and Surry
Rivers, and by internal percolation

through swamps.
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WATER RESOURCES

No large artificial or natural storages
of surface water opcecur in the study
area. Only a small proportion of the
rainfall reaches streams by means of
direct surface run-off - most of the
rain that reaches the s0il 1s lost by
evapotranspiration, 1is retained as soll
molsture, or passes to the groundwater.
The two major streams flowing through
the area, the Glenelg and Wannon
Rivers, draw about one-quarter of theilr
flow from headwater regions located in
the Grampian Ranges. Thelr average
salinity near Casterton 1is 2,000-

2,500 p.p.m., and the maximum salinity
(at times of low stream flow) exceeds
5,000 p.p.m. These salinities make the
water unfit for human consumption and
irrigation, although 1t is generally
suitable for stock,

The Wando, Stokes, and Crawford Rivers
maintain low rates of flow during the
summer, but most of the remaining
streams become dry or are reduced to a
series of pools.

However, the study area has substantial
reserves 1ln the form of groundwater -
water stored beneath the ground in por-
ous, mainly sedimentary, geologleal

formations. Because supplies of surface
water in the region are limited, future
population growth and industrial and
other development will depend heavily
on availability of substantlal reserves
of pood-quality groundwater.

Groundwater Resources

Groundwater of one type or another 1is
available throughout the area but aqui-
fers (porous and permeable formations
saturated with water) containing large
quantities of good-quality water are
generally restricted to the Cainozoic
sediments of the Otway Basin.

Two types of aquifers are normally rec-
ognized - confined and unconfined. Con-
fined aquifers occur in sedimentary
basins and consist of porous formations
that are covered by one or more imper-
vious formatlons. Recharge takes place
through intake areas where the porous
formation outecrops, usually in higher
land at the margin of the basin. Un-
confined aquifers occur in shallow
formations in which the upper surface
of the water forms the regional water
table, and the water 1s stored under
normal hydrostatic pressure. These



aqulfers are recharged by rain falling
locally and infiltrating downwards into
the porous formatlions directly beneath
the surface,

The following paragraphs describe the
groundwater resources of the study area
on the basis of groundwater provinces,
which correspond broadly with the phys-
lographic subdivislons described and
outlined in the map facing page 18.

(See also the Stratigraphic Table facing
page 14.)

Throughout the Follett Plains, Normanby
Platform, and Tyrendarra Plains, the
main agquifers are the Gambier Limestone
(Glenelg Group) and the underlying sands
of the Dartmoor Formation (Knight
Group).

The Dartmoor Formation

This Formatlon 1s generally a confined
aquifer, with intake areas located where
the beds outcrop or are covered by thin
deposits of porous Malanganee Sands
and/or the Whalers Bluff Formation.
These 1intake areas are located along the
foot of the Hotspur Monocline from Lower
Crawford to Hotspur and in a strip ex-
tendlng along the foot of the Kanawinka
Fault and associated escarpments from
Naracoorte to east of Dartmoor.

The Dartmoor Formation, which holds
large quantities of soft water suiltable
for urban and 1ndustrial use (class 3 -
see below) supplies most of the town
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water for Portland and Heywood and sub-
stantial reserves of water are avallable
to servlice lndustrial development there.
Naraccorte, in South Australia, also ob-
tains its water from sand aquifers in
the Knight Group.

(The groundwater quality classes adopted
here are taken from the booklet "Quality
Aspects of Farm Water Supplies". The
elasses are defined for irrigation
watere, and are based on the total dis-
solved solide content (TDS) of the water
measured in parte per million (p.p.m.).
The five eclasses are:

Claseg 1:
low salintty, 0-176 p.p.m. TDS
Clasg 8:
medium salinity, 175-500 p.p.m. TDS
Class 3
high salinity, 500-1,500 p.p.m. TDS
Class 4
very high salintty, 1,500-3,500
p.p.m. TDS
Class 6
extremely high salinity, above 3,500
p.p.m. TDS

Water for stoek may eontain up to 6,000
p.p.m. TDS, water for irrigation may
eontain up to 500 p.p.m. where goil
conditions are favourable, and water for
domestic use eshould contain less than
1,600 p.p.m,



Classes assigned to the groundwaters are
those commonly found in bores drilled to
date. Waters of better or worse quality
may oceur loeally due to lateral varia-
tions in geological conditions.

"Hardness" in water refers to difficulty
in lLathering with goap, and the depo-
gition of fatty scum on baths and
fabries. It is caused by the presence
of caleium and magnesium as bicarbonates
in water, and becomes a problem when the
hardness (caleium and magnesium as
caleium carbonate) exceeds 150 p.p.m.

Gambier Limestone

This porous fossiliferous limestone con-
talns an extenslve system of underground
caves and solution channels. The forma-
tion behaves as both a confined and an
unconfined aguifer in different areas,
depending on the presence or absence of
overlying impervlious clays or marls.
Recharge occurs through cutcrops on the
Dergholm and Normanby Platforms and to
an even greater extent through the over-
lying porous formations (Malanganee
Sands, Whalers Bluff Formation, basalt,
etc,) that blanket much of the surflace
of these physlographlic units. Where the
beds are thick and continuous, as 1s
generally the case, the Gambier Lime-
stone can supply large quantitles of
good=quality (although hard) water of
class 3. However, the formation 1s thiln
or absent in some places due to the com-
bined effects of peological structure
and erosilon,

Limestone cliffe in the Glenelg River
gorge.

The towns of Mount Gambier and Penola,
in South Australia, obtaln thelr water
supplies from this aquifer, and prior

to the drilling of the present town
supply bores, Portland was also supplied
entirely from this source.

Whalers Bluff Formation

An important agulifer over the greater
part of the Follett Plains 1s the
Whalers Bluff Formatlon. It comprilses
50-80 ft of sandy limestone and calcar-
eous sand lying at or just beneath the
surface, and contalins large volumes of
good-quality water (classes 2 and 3).



The unconfined water in this formation
is available at very shallow depth.

For example, at Strathdownle and Ardno,
where groundwater has been used for
irrigation, the water table 1is only 9-
10 ft below the surface. Since 1968,
water from this aquifer has been used
inereasingly to supplement supplies for
the town of Casterton.

In the Rennick-Palpara-Nelson area, the
Whalers Bluff Formation thins out over
pre-existing higher areas in the surface
of the Gambier Limestone, which 1n this
area 1s a porous (partly cavernous)
limestone, and the shallow groundwater
passes continuously from one formation
toc the other. The term Whalers EBluff
Formation-Gambier Limestone aquifer
system used below refers to thils com-
pound aquifer system,

Minor aquifers

Near the coast, the porous dune lime-
stones of the Bridgewater Formation and
the Recent unconsclidated calcareous
dune sands contain shallow groundwater
that, although hard, has a low TDS con-
tent (class 2), and is suitable for
most purposes.

On the Normanby Platform, groundwater
(classes 3 and U4) can usually be obtain-
ed at shallow depth from the late Caino-
zolc basalts. On the Tyrendarra Plains
some stock supplies (class 3) occur at
shallow depth in sandy alluvial and
lacustrine sediments of Quaternary age.

25

In some parts of the Dergholm Platform
and at the western end of the Dundas
Tablelands good-guality water (class 3)
is available from the Gambier Limestone.
However, the limestones cccur here in a
complex pattern of bands and lenses, and
large quantities of water have been ob-
tained only where thick beds of lime-
stone are present. Unfortunately, their
sub-surface distribution is difficult to
predict.

On the Dundas Tablelands, unconfined
groundwater, generally available 1n
small quantities from the fractured
Palaeozolc rocks, is saline (class 5,
commonly containing up to 4,000-5,000
p.p.m.) and suitable only for stock.

The Merino Dissected Tablelands have
only small gquantities of poor-quality
water (mostly class 5, some class U)
present in limited sandstone aquifers 1in
the Otway Group sediments. Both confined
and unconfined aquifers occur.

Conservation of Groundwater

The basilic principle of groundwater con-
servation 1s that recharge should, 1n
the long run, balance the sum of natural
and artificlal discharge from an aqui-
fer. In the study area, the present rate
of use of groundwater falls safely below
the rate of recharge, and immense vol-
umes of groundwater dilscharge naturally
at and near the coastline in Victorila
and South Australia. However, the
future value of the groundwater resource
will depend on maintalning sufficlent



rates of recharge, These rates can be
markedly affected by land use and man-

agement .

The formations and aquifers present in
the Dergholm Platform and Follett Plains
extend into adjacent parts of south-
gastern South Australia, and the entire
region - known as the GCambier Embayment
of the Otway Basin - 1s a single
groundwater province with common hydro-
logical problems. Intake areas located
In Vietoria undoubtedly contribute to
the proundwater resources of the border
reglons of South Australia.

Aquifer recharge

The Whalers Bluff Formation-Gambier
Limestone system of unconfined aguifers
is recharged by ephemeral streams
draining the escarpments bounding the
Follett Plains to the north and east,
and by rain percolating from the sur-
face of the plains through a thin ven-
eger of sand and sllt into the under-
lying beds. Thils aquifer system 1s an
important resource capable of supplying
large quantities of good-quality water
at low cost, but 1ts shallowness and
unconfined nature present several prob-
lems in the management and conservatlion
of' supplles.

The rate of recharge depends on the
amount of rain falling in the area and
on the rate at which it percolates
through the soil and root zone into the
underground storage.

Glenelg River and fresh-water lakes

Shallow agquifers, notably the Whalers
Bluff Formatlon-Gambler Limestone aqul-
fer system, play an important part in
the hydrology of this reglon. With the
exception of some areas of local perched
water table, the water levels in the

Swamps of the Follett Flains contribute
to groundwater recharge.



Lagoon and mouth of the Glenelg River at
Nelson.

swamps and surface streams generally
maintain a dynamie equilibrium with the
water table 1n these shallow aquifers.
Downstream from the Kanawinka and Wee-
curra escarpments, groundwater from the
Whalers Bluff Formation and the Gambier
Limestone seeps into the Glenelg River
from numerous small streams, springs,
and soaks and 1is probably the maln cause
of the cobserved improvement in river
water quality between Sandford and Dart-
moor. Fresh groundwater from springs
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also flows into the Glenelg River 1in
its tidal reaches, from Drik Drik to
the coast, and provides an important
component of the estuarine environment
in that area.

Groundwater exploration

The Mines Department currently has two
large drilling rigs cperating in the
Shires of Portland and Glenelg. The
primary aim of thils investigation, which
will be completed in about 2 years, is
to obtain preliminary data on the sub-
surface distribution and character of
the deeper aqulfers. Investigatlons to
this stage have enabled an initial
gualitative assessment of the ground-
water resources to be made, and this
will be refined as new information be-
comes available, A comprehensive guan-
titative evaluation of the complete
agquifer system-involving the determin-
ation of rates of recharge, safe yields
and aquifer storage and transmlssivity -
will require a conslderable input of
geological and drilling effort and will
extend over a number of years.
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CLIMATE

Western Victoria has a temperate climate
with warm dry summers, predominantly
winter rainfall, and mild temperatures
throughout the year. Distance from the
coast is the most important factor caus-
ing varlation in the eclimate, although
in the case of rainfall topography modi-
fies this basie pattern.

The Glenelg Region Resources Survey
(Central Planning Authority, 1960) con-
tains a detailed analysis of the climate
of the study area.

This report quotes meteorologlical stat-
lsties from three key recording stations
- Portland, Casterton, and Apsley.

Rainfall

Average annual ralnfall is greatest near
the cocast, and decreases steadily from
south to north as distance from the
coast increases. The map facing this
page shows isohyets at 2-inch intervals.
Portland, on the coast, receives 34 in.,
Casterton receives 28 in., and Apsley,
just to the north of the study area,
receives 22 1in.

The ridge of higher rainfall west of
Heywood and 1ts extension to the north-

west 1s due to uplift of molst south-

westerly winds by the Kentbruck-Kana-

winka line of scarps. 8Similarly, the

edge of the elevated Dundas Tablelands
has produced the small ridge of higher
rainfall north-east of Casterton.

The distribution of rainfall throughout
the year for three stations appears in
Figure 1, which shows that the heaviest
falls occur in winter. At Portland the
rainfall has a definite peak 1in August,
while for inland stations with lower
totals 1t tends to spread over July and
August., Summer rainfalls at the three
statlions are of the same order - 1-2 in.
per month.

Temperatures

Table 3 shows average mean monthly tem-
peratures for Portland, Casterton, and
Apsley. These temperatures reach their
lowest values in July and thelr highest
in February for most of the region. In
the north-west of the =s=tudy area the
maximum temperature occurs 1n January.

The ocean exerts a considerable moderat-
ing influence on temperature in coastal
areas. Portland's highest monthly maxi-
mum and lowest monthly minimum are



LAND CONSERVATION COUNCIL

EEEEEEEE

SOUTH WESTERN STUDY AREA TO POGRAPHY
& RAINFALL

NARACOORTE
i

Annual Isohyets (inches) ~—————_

24"

PPPPP

2 E L)
SOUTH

AUSTRALIA

32

i
MMMMM LAND BAY

KILOMETRES o

® L)



Rainfall (inches)

29

5._
_I%
4+ / \
-100
..-""'/r'
s \
< - 75
2 N
~ . “««,\\.. 50
- ST N
_ ATION AVERAGE ANNUAL %
RAINFALL R ]
I P Portiand —— ——  34-30" (8712 mm.) o5
o _— 1
Casterton 2770 ( 703-6 mm)
Apsley — — — — — 21-80" (553 8mm.)
FEB. MAR. APR. MAY. JUN. JUL. AUG. SEP. OCT. NOV.  DEC.

JAN,

Figure

MEAN MONTHLY RAINFALL (1931-1960)

Rainfall {millimetres)



30

TABLE 3 AVERAGE MEAN MONTHLY TEMPERATURES
Portland Casterton Apsley
Op ¢ °p % °p 2¢
January 63.1 17.2 67.7 19.8 £9.3 20.7
February 63.6 178 65.9 18.8 67.8 19.8
March 61.5 16. 4 63.3 17.4 62.1 16.8
April 58.0 14,4 58,2 14.5 58.5 147
May 54.2 12.3 he. 11.6 53.0 11.6
June 51.7 10.9 50.5 101 49,0 9.4
July 50.0 10.0 47.6 . 48.0 8.9
August 51.2 10.6 49,7 9.8 hg.9 9.9
September 53.2 11,8 52.0 311 52.6 11.4
October 55.6 13.& 56.0 13.4 56,7 13,7
November 58.4 14.6 59,7 15.4 61.3 16.3
December 60.8 16.0 63.0 2 i 65.7 18.7
Yearly average 56.8 13:8 B 14.0 58.2 14.5




71.4°F in February and 43.9° in July
respectively, while Apsleg ranges from
84.8°F in January to 39.8° in July.

Frosts are more frequent in inland areas
- Hamilton has an average of 26 lipght
and 13 severe frosts a year while Port-
land experiences an average of 9 light
and 3 severe ones. Severe frosts occur
from June to August. Dally maximum tem-
peratures greater than 100" occur over
the area in summer, but with greater
frequency in inland areas.

Wind

FPrevalling winds throughout the study
area blow from the south-west iIn winter
and the north-west in summer. Coastal
areas experience hlgh wind veloclties,
and vegetation on eXposed sltes suffers
wind distortion and salt-burn. South-
easterly breezes are common along the
coast in summer.

Evaporation

Annual average evaporation from a free-
water surface ranges from 33 in. near
the coast to 42 in. near Apsley. During
summer, values range from 5 1n., per
month near the coast to 7 inland.

Values fall to 1 in. per month over the
whole area in winter.

Climate and Plant Growth

Two major climatic factors limit plant
growth in this area - inadequate rain-
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fall in summer and excessive cold in
winter.

Effective rainfall

A widely accepted measure of the avalla-
bility of moisture to plants as affected
by rainfall and evaporation is the cal-
culation of effective rainfall. This is
the amount necessary to start and main-
tain plant growth. It has been calcu-
lated for each month for key stations,
together with the probability of receiv-
ing rainfall egual to or exceeding the
effective amount, based on long-term
rainfall records (see Table 4).

The growing season is defined as the
number of months for which this proba-
bility exceeds 50%, plus one month. The
additional month alleotted at the finish
of the growling season makes allowance
for moisture stored in the soll.

Table 4 shows that on this basis the
growlng season ls 11 months at Fortland
(March to January), 9 months at Caster-
ton (April to December), and 8 months at
Apsley (April to November).

The concept of effective rainfall must
be modified to suit local conditions,
particularly where deep-rooted perennial
native vegetation has been removed. For
example, the amount of soll water avail-
able to plants is affected by factors
such as the slope of the ground and the
type of soll. The significance of soils
1s discussed in Chapter 9.



The actual length of growing season also
depends on the type of plant belng grown
- for example deep-rooted speciles can
exploit reserves of =oil moisture better
than shallow-rooted species, and so
extend thelr pgrowth Into the dry season.

201l moisture may be conserved by larm-
ing methods such as clean cultivation,
which aims at inereasing the amount of
molsture avallable te the cultivated
plant by removing all unwanted vegeta-
tion, The estimates of growling season
glven above do not apply in areas where
these techniques ave used.

Temperature

Low temperatures can restrict or com-
pletely stop pldnt growth. The commonly
accepted tpmgpratuge limit for active
growth 1s 50°F (10°C) average monthly
temperature, and plant Erawth is nzflig—
ible below an average of U2°F (5.6

On this basls, Table 3 shows that low
temperatures reatriect growth for 1 month
(July) at Portland, 2 months (July and
August) at Casterton, and 3 months
{(June, July, and August) at Apsley.

Summary

The elimatic conditions that produce
most plant growth occur near the coast,
where the growing season, with respect
to moisture availability, is longest,
and temperatures are less restrictive
in winter.

Table 4

PROBABILITY OF EFFECTIVE RAINFALL

(Percentage chance of receiving as much
as or more than the "effective" amount)

(from Central Planning Authority, 1960)

Month Apsley | Casterton | Pertland
Jan 11 15 35
Feb 15 28 38
Mar 20 34 o5
Apr 76 9 94
May 91 97 100
Jun 96 99 100
Jul 99 100 100
Aug, 97 99 100
Sep 96 99 100
Oct 75 86 95
Nov 33 55 73
Dee 21 36 54
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SOILS

Interactions between c¢limate, parent
materials, topography, and organlsms
determine the chemlical and physical
properties of virgln scils. The length
of time for which these factors have
been acting on the soil 1s also impor-
tant.

In some environments one or two factors
are obviously dominant. For example, in
humid areas peats occur in low topo-
graphic positlons where waterlogging has
limited the decomposition of dead plant
material. However, solls usually result
from quite complex interactions between
the features of the environment.

One of the most important soil-forming
processes in reglions of adequate rain-
fall such as south-western Victoria is
leaching. As ralnwater soaks through
the soil, 1t dissolves and carries away
minute amounts of soluble material. The
effect 18 to lower the nutrient level of
the soll and increase its acldity. Water
passing through the scll may also move
fine particles of clay, which gradually
filter down through the proflle to form
a denser, more clayey subsoil.

The greatest source of’ variation in
sclls of the area 1s that caused by

varliation in parent materials. These
include such diverse geologlcal forma-
tions as aclid sands, calcareous sands,
fluviatile clays, basalt, and limestone.

Classification

Almost all classificatlons of scll are
basically intrinsic, 1.e. solls are
recognized by the features that dis-
tinguish one soil from another, rather
than by features preselected according
to their relevance for a particular form
of land use. At the same time, many
characteristics used to differentiate
soils are known by experiernce to be rel-
evant to a wide range of uses., This 1s
a fortunate clrecumstance where the suit-
ability of land for alternative uses 1is
being considered.

Gibbons and Downes have described the
s0ils of the study area in detall for
the Soll Conservation Authority, and

this book provides the data on which

the following account 1s based.

The detaliled so0il units of this book
have been grouped and glven descriptive
names, incorporating features that can
be readily observed in the field, as set
out in Table 5.



Table §

SOIL GROUPINGS
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Prinecipal profile form
(Northecote 1960)

Descriptive name

Grouplngs of Gibbons
and Downes (1964)

Orpanilce

Peats

Peats

Uniform texture

Undifferentiated calcareous sands
Leached sands

Red to black soils on limestone
Brown solls on basalt
Dark structured clays

Brownish gleyed¥* solls

Reposol

Nomopodsol
Iron leptopodsol

Terra rossa
Rendzlna

Chocolate so0ill
Brown earth

Prairie soil
Chernozem

Meadow soll
Marsh soil

Gradational texture

Weakly bleached gradational soll
Friable brownish gradational soll
Friable reddish gradational soil

Clay leptopodscl
Acid brown earth

Krasnozem
Transitional krasnozem

Duplex texture

Red, yellow, or brown duplex
soils

Solod

Soleodlc

Solonetz

Splodized solonetz

¥ Gley - a soll horizon containing bluish or blue-grey material,
developed under the influence of waterlogging.

7082 72~4
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In this eclassificatlion the principal
profile form lald down by K. H. North-
cote in 1960 has been used. It divides
solls into three classes on the basls of
the texture pattern of the profile:
uniform, gradational, and duplex,.
Gradational soils become more clayey
with depth without any sharp change,
while In the duplex sollas texture
suddenly changes to clay., An additional
¢lass 1s the organic solils, which con-
tain large amounts of organle matter.

Descriptions

This description of the seil groups
discusses nutrient levels in terms of
the soils' ability to support the
growth of 1mproved pastures.

Peats

The peats in the study area are unusual,
belng derlved from woody material rather
than mosses and sedges. The profile is
dominated by organic matter in which
botanlical features are partly visible,
The organic matter gives the soil a
distinetive greasy feel. Colour is

dark brown to black.

The peats are fertile, although they are
acid and somewhat saline.

Undifferentiated calecareous sands
These sands (regosols) are derived from

finely broken-down sea shells and
weathering of limestone on the conti-

nental shelf. They are yellowlish brown,
friable, and structureless, and show no
horizon differentiation. Nutrient con-
tent is low, but not as low as in the
leached sands. The sands are extremely
alkaline - the pH throughout the profile
can be as high as 9.5.

They occur on the extensive moblle dunes
fringing Discovery and Bridgewater Bays.
As they have little vegetative cover,
organic matter, or clay, they are sus-
ceptible to wind erosion.

Leached sands

These soils (nomopodsols and iron lepto-
podsols) conslst of sllicecus sand, with
a dark brown accumulation of organic
matter at the surface over a grey-white
bleached horizon. Profiles are friable
and structureless throughout, although
in many cases an impeding horizon of
sand cemented with organic matter and
iron ("coffee rock") is found at depth.

Gilbbons and Downes recognize two groups:
the nomopodsols are heavily leached,
extremely aclidle, and grossly deficilent
in nutrients (including trace elements
such as copper and zinc); the iron lep-
topodsols are less leached, less acidic,
and more fertile, although still poor.

The leached sands are widespread in the
study area, and occur on a large pro-
portion of the public land. They are
most common in the Kanawinka and Nelson
Land-Zones.



Red to black solils on limestone

Profiles of these solls (terra rossa
and rendzina) usually have uniform
sandy loam texture but may sometimes be
gradational, with clay loams at depth.
Usually a weakly to moderately devel-
oped crumb structure at the surface
grades to blocky at depth. The soils
are friable throughout. Horizon dif-
ferentiation is weak and limestone 1is
usually found at shallow depth.

Despite greater fertility than that of
the leached sands, these solls are
still deficient in many nutrients, es-
pecially in the sandier profiles. The
black soils (rendzina) may be alkaline,
with pH as high as 8.5. They are res-
tricted to the dune limestones of the
Nelson Land Zone.

Brown soils on basalt

The brown earth and chocolate soils -
brown to reddish in colour - tend to
become yellower with depth. Their loam
to clay loam textures show little or no
change with depth, They are crumb or
blocky structured, with friable to hard
consistency.

As these soils have developed on recent
flows of basalt, large boulders of un-
decomposed rock are common and prevent
mechanical clearing and working of the
land.

Generally fertile, these soils contain
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an exceptionally high level of available
phosphorus., They are found in the
southern part of the Hamilton Land Zone,
Morphologically similar solils occur on
other parent materials, but have very
restricted distribution.

Dark structured clays

The prairie solls and chernozems have
dark brown to black profiles at the sur-
face, which may become yellowish with
depth. They have heavy clay textures
and distinct blocky structure. Supplles
of plant nutrients are adequate, with
the exception of phosphorus.

They occur mainly on the Mesozole sedi-
ments of the Casterton Land fZone, with
limited ocecurrences on basaltice tuff

and alluvium of the Hamilton Land Zone,

Brownish gleyed soils

Marsh and meadow solls form a variable
group characterized by a gleyed subsoll,
indicating permanent or lntermlttent
waterlogging.

They may be light to heavy textured,

and in some cases profiles may be grad-
ational. Analyses indicate deficiencies
of several plant nutrlents 1n the marsh
solls, but the meadow solls are probably
more fertile. Profiles are moderately
to slightly acidie.

These solls are confined to swamps and
other low areas subjJect to a high water
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table. They occur most commonly in the
Heywood and Kanawinka Land Zones, but
also 1n low topopgraphic positlions
throughout the study area.

Weakly bleached gradational sclls

Clay leptopodsols are characterized by

a greyish surface over a weakly bleached
clay loam horizon. Acid throughout,
they are deficient in phosphorus,
nitrogen, and potassium.

The yellowlish brown or orange to reddish
heavy clay subsoil may be mottled. A
layer of ironstone gravel often occours

on the top of the c¢lay. The structure of
thezse solls i3 generally poorly developed
and consistency varies from friable to
hard,

They occur on a variety of parent
materials in areas where the average
annual rainfall exceeds 30 in. Under
lower railnfalls, solls in similar situ-
atlons are duplex. The majJor occurrernce
of the so0ills is in the Portland and Hey-
wood Land Zones,

Friable brownish gradational soils

The soll proflle of the acid brown
earths resembles that of the weakly
bleached gradatlional soils, except for
greater organic matter accumulation at
the surface and the lack of a bleached
horizon. Textures are sandy loam to
sandy clay loam.

These friable solls have well-developed
structure, They are acidic and are
deficient in phospheorus, nitrogen, and
potassium.

Their distribution is restricted to
rises in the Kentbruck Heath (Kanawinka
Land Zone).

Friable reddish gradational scils

In krasnozems and transitional krasho-
zems, texture changes gradually from
¢clay loam to heavy clay with depth. The
moderate to well-structured profile 1s
friable throughout. The acid soils have
a fairly high content of available pot-
asslum, but low avallable nitrogen and
very low available phosphorus.

They are confined to basalt where annual
rainfall exceeds 30 in., and thus occur
in the Portland Land Zone.

Red, yellow, and brown duplex soils

In a typical solodic or solonetzic soil
profile, the light-textured topsoil ab-
ruptly overlies a clay subsoil of vari-
able colour and structure. This is often
a shallow bleached horizon above the
clay. Generally, these acid topsoils and
alkaline subsoils have poor reserves of
phosphorus and often nitrogen. Reserves
of potassium are low in the A horizons.

Characteristiecally, the subscils contain
high levels of sodium and magnesium.



The soils occur on a varlety of parent
materials in areas with average annual
rainfall below 30 in., and are most
common in the Dundas, Hamilton, and
Lowan Land Zones,

This profile of a duplex soil elearly
shows the sharp change between the sandy
loam upper horizon and the darker clay
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Chemical Froperties

A convenient way of discussing the scoils
is to group them into four catepgories
based on texture profiles as follows:

Catepory A: so0ils with uniform-textured
sandy profiles - undifferentiated cal-
careous sands, leached sands, and red to
black soils on limestone.

Category B: solils with gradational tex-
tured profiles - weakly bleached, fri-
able brownlsh, and friable reddish
gradational solls.

Category C: so0ils with duplex profiles
- red, yellow, and brown duplex soils.

Category D: solls with uniform-textured
clayey profiles - brown solls on basalt
and dark structured clays.

Some of the red to black soils on lime-
stone may fall into Category B. The
brownish gleyed solls exhibit variable
texture, and so may fall into Category
A or B.

Although chemical properties have been
briefly mentioned iIn the descriptlons
of each so0ll group above, thils section
summarizes the main chemical features
of the soil in the study area. Of the
many elements plants require for satis-
factory growth, nitrogen, phosphorus,
and potassium are hlghllghted here
because they are the elements most
commonly lacking in Australlian solls.
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Cation exchange capacity

The ability of a soll to hold nutrients
in avallable forms for plants - cation
exchange capacity - generally corres-
ponds with the c¢lay and orpanlc matter
contents of the soll.

Category A so0ils have a low average
capacity that 1s highest near the sur-
face due to the accumulation of organic
matter, In Category B solls it 1n-
creases with depth, and in Category C

1t increases suddenly with depth because
of the sudden increase in clay content
in the subsoil. Category D soils have

a moderate to high capacity throughout.

Avallable potassium

Category A solls contain 1little avail-
able potassium. 1In Category B soils
the levels are moderate in the topsoill
and low in the subsoil, and in Category
C they are low in the topsoil and mod-
erate in the subsoll. Moderate levels
occur throughout the profile of Categ-
ary D soils.

Avallable nitrogen

The ratlo of nitrogen to organle carbon
in a soll provides a rough estimate of
1ts ability to supply nitrogen to
plants, Carbon:nitrogen ratios of less
than about 20 seem to be deslirable for
pasture growth. They vary widely within
the soil categories described above -
being generally moderate to high for

Categories A and B, moderate for Cate-
pory C, and low to moderate for Category
D. This indlicates that most solls in
the study area have available nitrogen
contents below acceptable levels.

Available phosphorus

Like most Australian solls the majority
of those in the study area are defic-
ient in phosphorus., The brown soils on
recent basalt flows are an exception,
but have very limited distribution.

Soils and Land Use

The growth of plants depends primarily
upon the following five factors: the
amount of 1light received, a range of
sultable temperatures, and the avall-
abilities of air, water, and plant
nutrients, The physical properties of
soll, in conjunction with climate and
topography, affect the availlability of
air and water, whille the avallability
of plant nutrients is affected by the
soil's chemical properties, such as the
amount and types of clay minerals and
organic matter and the degree of
alkalinity or acidity.

The physical properties of solls include
texture, structure, particle size, and
bulk density. They are interrelated and
affect the way the soil behaves when wet
and dry, its capaclty to store moisture
for use by plants, and its degree of
aeration. These physical properties are
as Important as chemical propertles.



Stoeck terracettes near Casterton

Most nutrient deficlencies can be cor-
rected simply by adding the necessary
fertilizers. However, 1t 1is far more
difficult to overcome poor physical
properties,

Texture and structure of each soil
horizon affect the infiltration of
water and alr and the water-storage
capacity of the soil. Sands are per-
meable and thus well drained, but

retain little water for use by plants
during the dry season. Many clays, on
the other hand, can store larger amounts
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of water and, in the c¢limatic condltions
of the study area, are the more product-
ive soils, except where poorly drained.

In addition to impeding layers of clay,
sandy horizons of coffee rock at depth
influence the storage and movement of
water,

The nutrient status of the scils 15 alsc
related to texture, The c¢lays have
greater chemical reserves than the sands
and so requlre simpler fertilizer treat-
ments.

The following section discusses these
interrelaticns within the most common
soll groups 1in the public land of the
study area - the leached sands, the
weakly bleached gradational scils, and
the brown duplex solls.

The leached =sands

Chemical and physical data show that
these solls are infertile, with a low
potential for development. The exper-
ience of farmers and agronomists sup-
ports thlis assessment.

The very heavily leached sands (nompod-
sols) are highly acid and, before pas-
ture can be established, deficiencies
of phosphorus, nitrogen, potassium,
copper, and zlnc must be rectified and
the acidity reduced with lime. The less
heavily leached sands (leptopodsols)
are similar except that, beling less
acid, they do not require lime.
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ince the addition of fertillizer over-
somes the nutrient deficlencies of these
10lls, thelir low water-ste

limiting. They dry ocut rapldly
in late spring and early summer, and

the growth of pasture plants rooted in
the top few inches ceases. This problem

torage capaclty

Heonmas

becomes more sepious where annual rain-
fall decreases, in the northern part of
t b tudy area.

Plantations of radlata pine (Pinus

radiata) have grown successafully on

leached sands that are ":l"t?llf)‘.‘p', ;_l_i_lg,.'ll.-.]..r;u"
loamy in texture, and of low to moderate
fertility. Plantations may be grown on
the grey, heavily leached sands only if
contain a moisture-impeding layer

cnese

Disecovery Bay sand dunes and farmland

within 48 in. of the surface and if
phosphorus fertilizer is added.

Weakly bleached gradational soils

These soills contain moderate amounts of
nutrients, and can be brought to a sat-
isfactory status by adding phosphorus
and growing clover, Most of them have
loam to clay loam textures, with a moi-
sture-impeding heavy clay subsoll.

They occur in cool areas of high rain-
ffall and store much so0il molsture. They
appear to be suitable for plantations of
pines 1f phosphorus is added, although
some sltes may not be sufficiently well
dralned.

Brown duplex soils

The brown duplex solls common on the
publie land consist of grey-brown sand
to loamy sand over a heavy clay subsoil.
Where plant roots can reach this sub-
soll they seldom lack any nutrients
except phosphorus. In wet positlons
these solls may become waterlogged in
winter - they then have good moisture
reserves for summer but cannot support
the growth of pines or other plants
that will not withstand waterlogglng.
However, they are suitable for develop-
ment ol pastures.
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VEGETATION

In temperate climates vegetation domin-
ates our impression of natural land - it
ls everywhere, displaying infinite
variation as species, form, density, and
height change across the landscape. It
constiltutes a major part of what we
regard as scenery, naturalness, or wild-
erness, and profoundly influences our
evaluation or characterization of an
area of land.

Plants provide for many of Man's needs -
food, clothling, timber, fuel, and chem-
leals - and protect other wvalues such as
soll stabllity, grazing, hunting,
various forms of wildlife, water yield,
and water quality. The role vegetation
plays in recreatilon 1s becoming more
important as urban populations grow.

This chapter 1s divided into two parts.
The first deals with the importance of
vegetation 1In conservation and with
general prineiples of its ecology,
deseriptlon, and classification. The
second describes the vegetation of the
study area, using the legend on the
vegetation map as a scheme of classifi-
cation.

With a few exceptions the descriptions

refer to vegetation on public lands, as
very little natlive vegetation remains on
private land in the study area.

General Principles
The food chain

Photosynthesls 1s the process by which
green plants convert water, carbon
dioxide, and certaln simple minerals
into organic compounds, releasing oxygen
to the atmosphere. The energy necessary
for the process comes from sunlight.

With the minor exceptlion of some
specialized bacteria, all the activities
of all living organlsms are based on the
consumption of the products of photosyn-
thesis, because of the flow of energy
through the so-called food chain. For
example, insects that feed on plants
provide the food of the brown phascogale
and, in turn, thils creature 1s preyed on
by hawks or owls. The food from which
all these animals draw their energy for
growth, movement, and reproduction
ultimately depends upon the material and
energy formed and stored by plants.

Thus plants are primary producers in the
truest sense of the word.



Study of vegetation

The importance of vegetation to land use
and conservation can be summarized under
three breoad headings.

Firstly, plants are a group of organ-
isms of intrinsic interest and beauty.
The study of plants is a prerequlsite
for agriculture and forestry, and in the
field of pure science has contributed to
our knowledge of genetilcs, evolution,
biochemistry, pharmacology, and ecology.
The need to preserve as many as posslble
of the specles and communities of the
biosphere 1s set out in chapter 14.
Vegetation merlts special attention
because of 1ts unique position as the
first link in the food chain.

Secondly, vegetatlon 1s 1mportant for
the conservation of animals, birds, and
insects, as all these organisms depend
directly or indirectly on plants for
their focd, and often for shelter, nest-
ing places, and protection. Most
animal habitats can be described in
terms of vegetation, and in the absence
of detalled knowledge of the distribut-
ion of many animals, preservation of as
many types of vegetation as possible
should result in the preservation of
the full complement of animals. The
habitats of the birds and animals of
the study area are described in

chapter 11.

Thirdly, since the physical factors of a
site - soills, climate, and topography -
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largely determine the natural vegetation
cni the site, the nature of the physical
environment can be Judged from the type
of vegetatlion present. Assessing site
factors in this way has the advantage
that, while the factors that are usually
of interest, such as soll fertillty and
degree of natural dralnage, are hard to
measure directly, vegetation can be
readily mapped in the field and from
aerial photographs. Fleld evidence and,
if possible, experimental evidence
should be available to show that the
specles or group of species does 1n fact
accurately indlicate a specific silte
condition. Within the study area, the
relations between natlve vegetatlion and
the land's potential for growing pasture
or pine plantations have been elucidated
and are used later in this report to
classify land for these purposes.

Growth and development

Three factors are responsible for the
great diversity in the form and composi-
tion of natural vegetation:

¥ the differing tolerances of plants to
environmental factors

¥ the great differences that occur in
the factors - temperature, light,
soll fertility, and molsture - that
make up the environment

* the availabllity of species (and
their dispersal efficiency) 1n the
particular area under study
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The plants present on any site are those
whose requirements are met by the site.
If the features of the site change
rapidly, a correspondingly rapid change
in the plant communities present will
occur,

Plant succession

While the nature of the habitat basic-
ally determines the type of plant com-
munity, the community in turn determines
many of the characteristics of its hab-
itat. As plants colonlze a previously
bare area, they alter the original
conditions of the site and impose new
ones, and the modification of the en-
vironment in turn allows other, differ-
ent specles to become established.

This process 1s called successlon. For
example, the first plants to colonize
the bare sand blown onto beach ridges
are grasses, such as marram grass.
These trap further blown sand and grow
through it, raising the level of the
dune and changlng the conditions.

Other grasses, herbs, and eventually
scrub specles now replace the pioneers
and eventually stabilize the dune, add-
ing organic matter to the sand; in

time succession leads to the formatlon
of dune-scrub and 1n some places dune-
woodland,

In the early stages of successlon the
vegetation changes rapldly, but as the
community develops the rate of change
slows, till a stage 1s reached where
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the vegetation 1s in equilibrium with
the environment and changes only as
climate or sclls change. Attainment
of this stable phase may take several
hundred years, and under conditions
where the vegetation is periocdilcally
disturbed by fire, as 1s the case
throughout most of Victoria, the final
stage, or climax, 1s never reached.

However, secondary or deflected succes-
sion still takes place and vegetation
develops and changes rapidly after fire,
A community that 1s not the true climax
but is maintalned by Man's activities,
such as grazing or frequent burning, 1is
called disclimax.

In some cases, communlties that appear
to be stable since they are not under-
golng directional change may be under-
going cyelic change - the vegetatlon
passes through a number of phases that
represent fluctuations about an average
condition,

For scientiflc reasons, conservation of
stages in succession is as important as
conservation of climax communities.

Competition and dominance

These two processes play a majJor part 1in
shaping the development of communitles.
Competition is the interaction between
two species that have similar requlre-
ments, usually space, light, molsture,
and nutrients, It may result in a bal-
ance beilng struck between indlividuals,
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or the partial or complete displacement
of one. Other interactlons that may
occur are parasitism and commensallsm.
ocuccession occurs when changes 1n the
environment enable one species to gain a
competltive advantage over an estab-
lished specles and so displace 1t.

The nature and function of a community
is5 not determined equally by all the
plants present. Some plants exert a
controlling influence by virtue of their
slze or numbers, and these plants are
known as dominants. Over much of the
south-west, trees are dominant and con-
dition the habitats of all assoclated
speclies. Dominance may be regarded as a
result of competition - for example, for
a time eucalypt seedlings must compete
with scrub species, but if they can
overcome thils competltion they can grow
and eventually dominate these rivals.
Dominants exert their influence by
creating shade, changing the micro-
climate, and creatlng water stress.

Influences on vegetation

The activities of Man have caused major
changes to the environment and these
have had many direct and indirect
effects on the natural vegetation.
Actlvities that have had major effects
are pgrazing, logging, mineral extrac-
tion, introduction of weeds and rabbits,
construction of roads and tracks, burn-
ing, and pollution with fertilizers and
pesticides. The effects of these activ-
ities include initlation of new plant

successions, loss of plant specles,
changes 1n wild animal and bird populat-
ions, and changes to the water table.
All these factors act to change the
natural ecosystems rather than destroy
them. Natural communities react to
imposed changes in a manner that, in the
long term, tends to minimize change and
bring about. a return to stability.

Fire

Fire is mentioned above as a Man-induced
factor that has resulted in change to
the natural vegetation. This 1s an over-
simpliflcation; the existence of s0 many
fire-resistant species shows that fire
has been an important part of the
Australlian environment for thousands of
years, originating from lightning
strikes and, more recently, from the
activities of Aborigines.

The relation between fire and vegetation
is guite complex. The frequency of fire,
its intensity, and the season of the
year in which it occurs are lmportant.
The type of vegetatlon 1s also impor-
tant, particularly the presence of phys-
lological and morphological adaptations
to fires such as epicormic buds, ligno-
tubers, and thick bark. The minimum age
to flowering and seed set and the sens-
itivity of seeds to fire are also
important. Eucalypts are well adapted
to escape the deleterious effects of
fire, and frequent burning probably
helps them competitively. Vegetation
influenced by repeated fires never



reaches a mature or stable stage of
succession.

Fire 1s a most important tcool in the
management of vegetation, and we already
have techniques for controlling the
intensity and rate of spread of low-
intensity fires. The most important
requirements now are a fuller under-
standing of the effects of fire on the
different parts of the environment and
clearly stated aims for the management
of vegetation.

Management

Since neither the composition nor the
form of vegetatlon is ever static,
preservation must consist of managing
change. It is essentlal to establish
clear alms in the management of vegeta-
tion and to determine how much and what
kind of change can be tolerated.

Ailms willl vary according to the specific
land use required and the nature of the
vegetation., For areas of near-climax
forest managed as wllderness, one aim
would be to keep flre to an absolute
minimum. However, maintenance of most
forest and heath communities in Aus-
tralla demands prevention of destructive
wild fires and this may best be accomp-
lished by controlled fuel-reduction
burning.

The presence of plant or animal species
sensitive to frequent fire may demand
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modlfication of burning practices in
certain areas. Some communities 1in suc-
cessional stages after flre are partic-
ularly rich in speciles, and these cannot
be conserved by the complete excluslon
of fire. &Similarly, conservation of

a mosalec of communitles created by
grazing may require the retention of
grazing. In some cases, rapldly expan-
ding populations of native or introduced
animals may have to be controlled by
shooting.

Management 1s lmpossible without clear
aims, and aims must be carefully examin-
ed to ensure that they are compatible.
Preservation of a favoured dominant
species, or of a particular stage of
succession, may not be compatible with
the preservation of some animal and bird
populatlions,

Development of management fechniques
involves an understanding of the proc-
esses of successlon and population
dynamics, and manipulation of these
processes Lo achieve aims.

Descriptlon and classification

The description and classification of
vegetation require first a knowledge of
the specles present, or floristic comp-
osition, and the structure. However,
the ecologist 1s rarely satisflied with
this approach and usually endeavours to
measure and describe as many as posslble
of the features of the environment of
each vegetation type recognized.



Structure
The structure of a plant community is
defined in terms of three components

¥ the vertical arrangement of the
specles 1nto strata

*¥ the horizontal arrangement of plants,

or spaclng
¥ the abundance of each specles

The stratification or layering of a
stand of vegetatlon 1s readily seen.

For example, the vegetation on certaln
sites in the Cobboboonee block conslists
of a layer of tree canopies (messmate
and swamp gum) at a helght of about 70
ft, an open small tree layer (blackwood)
at 25 ft, a layer of bracken at 3 It,
and a layer of grasses and herbs at
ground level,

The horlzontal arrangement of a stand of
vegetatlon refers to the positlion or
distribution of plants 1n each layer.
The distributlion of indlviduals in a
community 1s seldom random. Rather,
Individuals of a species are often
grouped, and 1t is necessary to descrilbe
the slze and pattern of the groups.

The abundance of a species can be des-
cribed 1in several ways. These 1lnclude
subjective assessment using terms like
common and rare, counts of the number of
individuals within an area, and measure- Erown stringybark and heath, Kentbruck
ment of crown cover, which is the Heath




proportion of the ground that a vertical
projection of the crowns of the plants
under conslderation occupiles,

Floristics

When describing a large area of vegeta-
tlon, a list of the species present may
be helpful. However, floristie infor-
mation means more 1f the species are
grouped into units of those that usually
ocecur together. The continuously varying
nature of vegetation makes the descript-
ion and delineation of discrete assoc-
iations of speciles difficult.

Ecologlsts have made many attemps to
define homogeneous floristic units and
now little doubt remains that such units
can be defined within certain limits.

In 1952, Beadle and Costin published the
method of classification now most common
in Australia. Its major floristic unit,
the association, they defined as a
"elimax community in which the dominant
stratum has a qualitatively uniform
floristic composition, and which exhib-
1ts a uniform structure as a whole".

The dominant stratum is "that which,
because of i1ts physlognomy and relative
contlnuity, dominates the rest of the
community in the sense that it condit-
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jons the habitats of the cother strata'.

Floristically similar associations of
similar structure may be grouped 1into
alllances. Associatlions may be subdiv-
ided on the basis of varlation in the
most important subordinate stratum, to
form sub-assoclations.

This method of classiflication has been
criticized on the ground that the
groupings are determined subjectilvely,
and that i1t places too much importance
on the dominant speciles.

An alternative method alms at defining
homogeneous specles units by collecting
data from carefully set-out plots, or
quadrats, and processing these data
statlstically in a computer. This meth-
od delineates grouplngs of specles that
are truly assoclated, which form extrem-
ely useful units for defining habitats
and as indicators of slte condltions.

However, the method has the disadvantage
that data collection 1s a palnstaking
and slow process, and the key specles 1n
any groupling may be a small plant that
would be very difflcult to map. These
techniques are impracticable for mapping
and describing the vegetation of the
study area.

South-western Study Area

The inland plains of south-western
Victoria were coriginally covered by
grassy woodlands, with low stringybark

T082/72-§

forests and heaths on some areas of
sandy solls. The lands closer to the
coast carried dense forests and large



tracts of lowlands carrled swamps and

After a century of European cccupation,
the pleture has changed conslderably.
.“.'ll -u'i':'-'-.i...-.l.rl‘-l:'- ..'l-'l."\."!.' |- 2ern C i-l.“ll":.l"-.li or
thinned out and the grasslands fertil-
ized and new species sown for grazing.
The only communities 1n the inland areas
rastically altered
are the stringybark forests, with a few
woodland remnants. Near the coast the
large areas of dense forest have been
logged for many years, and most of the
lowlands have been cleared for agri-
culture. Large areas of stringybark
forests iIn the south-western corner of
the study area have been cleared for
pine plantations.

that have not been dr

.

While the vegetation on most of the
public land can be called natural, the
effect of Man 1s apparent in the pres-
ence of weeds, thlck scrub resulting
from frequent fires, and other changes
due to grazlng and loggling.

Mapping and classiflcatlion

A elassification of the vegetation has
been drawn up and appears overleafl as
Table &, [t provides a legend for map-
ping and a scheme for description. A
map of the study area showing distribu-
tlon of the vegetatlon may be found 1in
the pocket at the back of this report.
The description and detailed mapping Woodland of yellow gum (Eucalyptus

were undertaken because of the lmport- leucoxylon) and pink gum (E.fascliculosa)
ance and usefulness of vegetation in - Roseneath bloeck.




The natural heath and swamp vegetation
in the Kentbruek Heath.

planning for conservation, as discussed
earller in this chapter.

The map was compiled from a series of
maps suppllied by the Forests Commission,
and some aerial photograph interpreta-
tlon and field checking. The Forests
Commission maps use a varlety of legends
and scales, and the form of thils mater-
lal influenced the cholce of mapping
units used in this report.

The major subdivision divides the
vegetation into structural formations,
and Table 7 defines the terms used,

which were established by Specht.

Specht's classification has been modi-
fied to the extent that one height

class has been divided into two classes,
which better sult the vegetation of the
study area, and several formatlions
defined by projective foliage cover

have been grouped due to lack of fleld
measurements of this parameter.

FEach formation contains one or more
floristic units - 1n concept these
units resemble the assoclations and
alliances of Beadle and Costln.

The units were chosen because they can
be used with the existing information
ani can be mapped from aerial photo-
graphs., Mlxtures are recognlzed when
no one speclies comprises more than 75%
of the i1ndividuals on an area. The
units are readily ldentifiable In the
field, and have considerable value 1n
indicating variation in habitats and
site condlitions 1n the study area.

The classification and mapping describes
vegetation as 1t 1s now, and no attempt
has been made to distingulsh successlion-
al communities, The few cases of
obvlious successional types within the
study area are referred to in the descr-
iption below.

Complexes have been mapped where the
distributions of two or more formations
are so irregular or small that they can-
not be convenlently mapped individually.
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Table 6

FORMATION

CLASSIFICATION  OF

FLORISTIC UNIT

1a

T

Messmate

Brown Stringybark

e Manna Gum
1d  Peppermint
OPEN-FOREST T i B a
(>60 1. height) e wamp Gum
1 Messmate-Brown Stringybark
19 Messmate-Peppermint-Swamp Gum
Th  Manna Gum-Peppermint-Swamp Gum
i Swamp Gum-Pepparmint
28 Brown Stringybark
OPEN-FOREST T sis B S »
{I0-GO ft height) FOWWT Iringy bar annd Lim
2c  Swamp Gum-Peppermint
Red Gum
Ib  Yellow Gum
| WOODLAND 3¢ Pink Gum
3d  Manna Gum
de  Red Gum-Yellow Gum

VEGETATION

UMDERSTOREY VEGETATION

Bracken and grasses, scattered shrubs; heathy plants
Bracken, Yacca; heathy plants

Bracken and grasses, scattered wattles

[ heathy plants and low wattles; bracken and grasses

tea tree, sedges, Sword Grass; wattles, grasses

as far the corresponding species above
|

Bracken, Yacca, Grasstrees, low hardleaved shrubs,
| heathy plants

Bracken, low shrubs, grasses
Sword Grass, low tea tree, low shrubs

grasses, herbs and low sedges
| grasses and low shrubs
open heathy plants

Bracken, grasses, low shrubs

| as for the corresponding species above
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Table 6 CLASSIFICATION OF VEGETATION (Continued)

WET SCRUBR | Brown Stringybark -Peppermint Yacca, heathy plants
DRY SCRUB | Brown Stringybark-Messmate dense heathy plants
LIMESTONE Low Open-forest| Brown Stringybark and Manna Gum Bracken, shrubs, grasses

DUNE
COMPLE X Dry Scrub

{Bulley Ranges) Dry Heath

Coast Beard-heath and Coast Wattlg

Yacca and Grasstrees scattered low shrubs

SAND Dry Scrub
DUNE

COMPLEX Grassland
({Coastal)

Coast Wattle, Coast Beard-heath, Daisy Bush | 95ses, succulent plants, some emergent Moonah,
' Drooping She-oak

Wallaby Grass, other grasses and sedges

COASTAL Open water
Swamp

COMPLEX

[Long Swamp)  Wet Scrub

Sedgeland

Bulrush, Common Reed
Mumerous species of sedges and grasses

Woolly Tea Tree and Scented Paperbark

Many species including Dwarf Sheoak, Silver Banksia, Yacca, Common Heath, Sedges,

Ega Button Grass Includes formations with sparse emergent trees or shrubs
SWAMP Sed o o . ' ==
gelands Rushes, sedges and grasses
COMMUNITIES - e 9 ) B
Includes farm land purchased for pine planting, the Palpara Settlement Scheme,
GRASSLAND i iy

some land under grazing licence, some grassland of native species, and fernland

PINE PLANTATIONS

Predominantly Pinus radiata, with some P. pinaster and some land cleared but not yet planted




Table 7
STRUCTURAL FORMS OF VEGETATICN

Life form and

Projective foliage cover of tallest stratum¥

heigpht of the

tallest stratum Dense (70-100%)

Mid-dense (30-70%) Sparse (10-30%)

60 ft *¥
30-60 ft

Ltrees

Ltrees

Open forest II

Open forest 1 Woodland

shrubs 6-30 ft
shrubs 0-6 ft

scrub
heath

grasses, sedges

ferns

grassland
fernland

* Projective foliage cover is defined as the percentage of area covered by
follage, measured by a vertical point quadrat technique

" No large areas of vegetation in the study area contaln trees more than

100 f't high

Descriptlion of the Vegetation

The following section defines and des-

¢ribes the formations as they cccur in

the study area, then the distributlon,

site conditions, and assoclated species
for each florlstic unit,

Where a species forms part of floristie
units in more than one formation, it is
fully described where it is first en-
countered. Some formations and floristic
units that are characteristic in parts

of the study area, but are too small in
area to be mapped, are also described.

The map does not show vegetation on
narrow stream and ccast frontages, and
small isolated blocks (gravel and water
reserves).

Appendix I lists the common plants of
the study area, with the formations or
habitats in which they usually occur.



Open Forest 11

In thls communlity the dominant stratum
conslsts of trees more than 60 ft high,
wilith close or interlacing crowns, over
an understorey stratum of sparse scler-
ophyllous shrubs, and a grassy, heathy,
or ferny ground cover,

Open forest II occurs where rainfall
exceeds 28 in. and where soils are well
drained and moderately fertile, It 1s
the most common formation in the Annya,
Hotspur, Homerton, and Cobboboonee
blocks.

On sites with moist, well-drained scils,
the understorey stratum is well develop-
ed and in a few places - the beds of
parts of the Stokes, Crawford, and
Filtzroy Rivers and the Little Moleside
Creek - it conslsts of tree ferns
(Dieksonia antaretical, hazel (Pomader-
rig), and other mesomorphlc plants,
similar to the vegetation of mountain
fern gullies. This type of vegetation
is commonly referred to as wet sclero-
phyll forest, and the small areas
described above are the westernmost
cccurrences of this type 1in eastern Aus-
tralia.
Messmate (Eucalyptue obliqua)
Distribution: while it 1s common in the
Cobboboonee, Narrawong, Annya, Homerton,
and Hotspur blocks, messmate alsoc has
lsclated occurrences in the gully of the
Moleside Creek in the Kentbruck Heath

Open forest II of messmate (E. obliqua)
on Cobboboonee block

block and in the gully of a creek south-
west of Digby in the Weecurra block. A
low spreading form of the species grows
near the South Australlian border between
Nelson and the Glenelg Rlver,

Form: this tall forest tree usually has
a straight, branchless trunk. Bark 1s
typical thick stringybark to the tips of
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the fine branches. The unusual form of
the specles occurring north of Nelson
conslsts of a low, heavily branched, and
spreading shrub, with thick follage
where the stands have not been heavily
burnt.

S2lte: messmate grows on a wlde range

of sltes - however always with rainfall
greater than 30 in. and on mederately
fertlle well=drained scils. The most
common of those supporting the species
are the weakly bleached gradational
50ils, with some brown duplex soils in
the Homerton block. North of Nelson,
messmate grows on shallow red solils on
limestone, It reaches 1ts best develop-
ment on brown, weakly bleached gradat-
ional scils in the Cobboboonee and Annya
blocks, where the best stands exceed 100
ft at maturity.

Associated species: messmate usually
oc¢curs in pure stands, although mixtures
with peppermint (E. nitidal), swamp gum
(E. ovatal), manna gum (E. viminalie),
and brown stringybark (E. baxteri) are
common. It 1s usually asscclated with a
sparse understorey of blackwood (Aeacia
melanoxylon), sweet bursaria (Bursaria
gpinoaal ,prickly moses (A. verticill-
atal), and tea tree (Leptoespermum
Juniperinum). Two types of ground flora
are commonly found - bracken (Pteridium
egseulentum) and grasses with some
sclerophyllous shrubs, or low heathy
plants, such as common heath (Epacris
tmpressal), sword grass (Gahnia radulal,
and sllver banksia (Banksia marginatal.

Brown stringybark (E. baxtert)

Distribution: this species has a very
wide distribution in the study area, and
igs found in every block with the excep-
tion of Discovery Bay. It 1is the most
common tree specles in blocks located on
the Kanawinka and Nelson Land Zones.

Site: 1t can tolerate a wide range of
s0il moisture conditions, from the deep
sands, which are the driest soils in the
study area, to sites where the domlnant
vegetatlon i1s wet heath. It can also
tolerate very low nutrient levels and is

Open forest I of brown etringybark (E.
baxteri) - Youpayang block.



the only tree species found on the deep,
acid, infertile sands. The species also
grows on more-fertile sands 1in the Nel-
son Land Zone. Brown stringybark 1s
normally found on sandy solls, but in a
few places in the Cobboboonee block it
gccurs on very gravelly variants of the
clayey, weakly bleached gradatlonal
solls.

Form: 1in form, brown stringybark variles
widely according to the site conditions.
On well-dralned solls of moderate fer-
tility in areas receiving more than 30
in. annual rainfall, the specles grows
as a tall forest tree. This form 1s
mapped as Open forest II. On excessively
dry or infertile sites the specles
assumes a stunted spreading form, and is
mapped as Open forest I or dry scrub.

In areas of the Lower Glenelg and Mount
Richmond blocks near the coast, brown
stringybark grows as a low tree on well-
drained, moderately fertile soils. The
low form of the species here appears to
be due to proximity te the coast and the
effects of salt-laden onshore winds. On
wet sites, the species assumes a mallee-
like form and this has been mapped as
wet scrub.

Assoeclated species: brown stringybark
grows 1ln pure stands over wlde areas.
On moderately fertile sites manna gum
forms a minor part of the stand, and
peppermint and swamp gum are found 1n
mixtures with brown stringybark on wet
sltes. Understorey species include
black wattle (Aeaecia mearnsii), black-
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wood (A. melanoxylon), and coast beard-
heath (Leueopogon parviflorus) on
fertile sites, while heathy vegetation -
grasstree (Xanthorrhoea australizs),
yacca (X. minor), sword grass, banksla,
guinea flower (Hibbertia spp.), conebush
(Isopogon sp.) - 1s usually found on
infertlile soils. Bracken is a notlceable
understorey species on well-drained
sites,

Manna gum (E. viminalis)

Distribution: although very widely dist-
ributed throughout the study area, manna
gum does not occur in large pure stands
but rather in mixtures with many other
eucalypts. Small areas of pure manna gum
occeur at Lyons in the Cobboboonee block
and in the Lower Glenelg and Homerton
blocks. Manna gum woodlands occur 1in a
distinctive formation in the Tooloy
block.

Site conditions: manna gum grows on
sites that are well drained, although
wetter than those for brown stringybark
or messmate, and relatively fertile. In
the Cobboboonee block, it 1s found on
friable reddish gradational solls and in
Lower Glenelg block on red solls on
limestone. In the Tooloy block the
specles coccurs on red sllty and sandy
soils over 1ironstone and clay at shallow
depth. In the Homerton block, 1t grows
on brown gradational solils and on stony
red-brown loams derived from Recent bas-
alt flows. Large areas of these flows
just outside the study area (The Stones)
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carry pure stands. In the northern part
of the study area, manna gum occurs with
brown stringybark on sandy soils with
impeded drainage and on the fringes of
stands of red gum,

Form: manna gum displays a wide range
of forms depending on site conditions.
On moist, well-drained, fertlle solls
the specles prows into a tall tree with
smooth bark that decorticates in long
ribbons - this form is normally mapped
as Open forest II., Poorer sandy soils
produce a shorter tree, with heavy
branching and rough scaly bark almost

to the tips of the branches. This form,
which is found in the northern part of
the area (e.g. Tooloy) and has sometimes
been confused with scent bark (E. aroma-
phloia), 1s mapped as Open forest I or
Woodland. On wet sites the species

can exhibit a low shrub or mallee

form.

Associated specles: on clayey soils in
the south-eastern part of the study
area, manna gum grows with peppermint
and swamp gum over bracken, grasses,
and scattered sclerophyllous shrubs.
In the Lower Glenelg block the speciles
occurs with blackwood over bracken and
grasses. The manna gum woodlands in
Tocoloy have a tall shrub layer of
silver banksia and blackwood over
bracken and pgrasses.

Peppermint (E. nitida)

Peppermint 1s common throughout the

south-eastern part of the study area. A
small stand occurs in the Youpayang
block, and the specles 1s present in the
Drajurk and Wilkin blocks, but grows
more commonly south of this, especially
in the Annya, Homerton, Cobboboonee, and
Narrawong blocks.

Site conditions and form: this specles
grows as a tall forest tree where solls
are moderately fertile and have slightly
restricted drainage - its drainage re-
gulrements lie between those of manna
gum and swamp gum. On wet sites the
species rapidly assumes a low spreading
hablt and on extremely wet sites it be-
comes a mallee-type shrub. It 1s common
on the Kentbruck Heath in this form.

Assoclated species: as a forest tree,
peppermint is associated with scent bark
over myrtle wattle (Acaeia myrtifolial,
sclerophyllous shrubs, and heathy
plants., As a low tree 1t is assoclated
with brown stringybark and a heathy
ground flora.

Swamp gum (E. ovata)

Distribution: swamp gum occurs widely
in the study area, being found in all
blocks except Discovery Bay. Pure
stands grow in the southern blocks with
rainfall exceeding 30 in., but in drier
areas, although stlll common, each
gccurrence covers only a small area.
Swamp gum is one of the most common
species in the Homerton, Annya, and
Cobboboonee blocks.



Site conditions and form: the species
is found on sites that are wet in winter
and experience little molisture stress in
summer, Their soil fertility status
varies widely. Swamp gum occurs through-
out the area in drainage lines and
around heaths and swamps. In the wetter
southern blocks, it also grows on heavy
clay soils in a semi-woodland formation,
or in Open forest II wilith peppermint. It
grows as a tall forest tree on moderate-
ly fertile scolls with partially restric-
ted dralnage in the Homerton, Annya, and
Cobboboonee blocks., Swamp gum assumes a
mallee form on shallow red soils on
limestone along the Glenelg River north
of Nelson, and on shallow duplex soils
arocund heaths in the north of the area.

Assoclated specles: the tree form of
swamp gum occurs in mixtures with pepp-
ermint, and as a mlinor component in
stands of manna gum, messmate, and brown
stringybark. These stands usually have
an understorey of sparse blackwood over
bracken, grasses, and low shrubs. On
wetter sites swamp gum 1s usually assoc-
iated with peppermint over sedges or
heathy plants. The mallee forms occur
with woolly tea tree (Melaleuca
lanceolata) in the Lower Glenelg block,
and with heath species such as cone
bush, yacca, sheocak (Casuarina sp.), and
8ilver banksla in the northern blocks.

Open Forest 1

In this community, the dominant stratum
consists of trees 30-60 ft high, over a
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sparse stratum of sclerophyllous shrubs
and a ground flora of ferns or heathy
plants. The trees tend tc be more
heavily branched than those 1in Open
forest II. The formatlon covers large
tracts in the study area where rainfall
is less than 30 in. per annum, and 1s
the most common one on the acld white
sands north of the Stokes River. It
occurs in the southern blocks on sites
where drainage is excessive or restrict-
ed, those with low soil fertility, or
those exposed to onshore winds.

The species that make up the floristic
unlts in this formation have been des-
cribed above.

Woodland

The dominant woodland stratum consists
of trees wilth deep rounded crowns, which
form an open canopy. As mapped in this
report, 1t includes the formatlion comm-
only known as heath woodland - failrly
widely spaced trees over low open heath,

Woodlands cccur in the northern blocks
where rainfall is less than 30 1n.,
growing on moderately fertile duplex
solls on the clayey or silty flats in
the Kanawinka Land Zone where the sand
sheets are thin or absent. They contain
gum=-type eucalypts, most commonly red
gum.

Large areas of pum woodlands have been
cleared for agriculture in the inland
parts of the study area.



Red pum (B, ecamaldulengis)

Distribution: the specles occurs common-
ly In the northern half of the study
area although only sparsely on publilc
land. Small isolated occurrences are
found south of the Stokes River - about
100 acres in the north-eastern corner of
the Cobboboonee block, a few trees in
the Homerton block, and a thin sparse
llne of trees fringing the Glenelg Rilver
as Tar as the Scuth Australlan border.

Site conditions: red gum occurs chilefly
on the wetter duplex solls. It is always
found on relatlively fertile solls, never
on sandy, shallow, or stony ones. Sites
are often flooded or waterlogged 1n

winter,.

Form: the specles displays a conslstent
woodland form throughout the study area.
The tree usually has a short bole, with
heavy branching and a wide thin crown.

Associated species: red gum typically
occurs 1in pure stands. However, where
sltes are reasonably well dralned,
mixtures with yellow gum (E. leucoxylon)
Or manna gum may occur. 3Swamp gum may
coccur with it on wet sites. The under-
storey usually conslsts of low grasses,
herbs, and sedges, wlth very sparse
sclercophyllous shrubs.

Yellow gum (E. leucoxylon)

Distribution: this specles 1s restricted
to the Kanawinka, Roseneath, Bogalara,

and Youpayang blocks in the north of the
study area, wlth the exception of small
occurrences in the Weecurra and Annya
blocks, and near Nelson. It 1is common
throughout the Wimmera.

Site: yellow gum occurs on duplex solls,
especially those without acld sandy top-

Pink gum (E. fasclculosa) over duckbueh
(Hakea rostrata) and yaeea(Xanthorrhoea
minor) - Woodland, Roseneath block.



sgils. It has more tolerance of wet
conditions than brown stringybark and
less than red gum, and so 1t often occ-
upies a posltion between these two
species. Its cccurrences in the wetter
blocks in the south of the study area
are regarded as remnants of a former
wide distribution during a period of
lower rainfall.

Form: 1l1like manna gum, peppermint, and
brown stringybark, yellow gum shows a
range of form acecording to the molsture
status and fertility of the site, from a
spreading woodland tree to a mallee
shrub form.

Associated species: the woodland form of
yellow gum occurs with very sparse black
wattle over low scattered sclerophyllous
shrubs such as duckbush (Hakea rostrata)
and gold dust wattle (Aeacia acinaceal,
and yacca and sparse grasses. On sites
with restricted drainage, it grows with
pink gum (E. faseieculosal, swamp gum,
and manna gum over an open heath of
duckbush, yacca, and silver banksia.
Pink gum (E. faseiculosa)

Distribution: the Viectorian distribut-
ion of this specles 1ls restricted to the
north-west corner of the study area 1in
the Roseneath, Kanawinka, and Bogalara
blocks. It has a wider distribution in
South Australla, where 1t is known as
hill gum, Most of the land that origin-
ally carried pink gum in Victoria has
been cleared for agriculture.
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Site: it appears to have the same site
regquirements as yellow gum = brown
solodic soils, with clay within 24 in.
of the surface,.

Form: plnk gum 1s difficult to dist-
ingulsh from yellow gum and hybrids have
been found. In form it varles from a
medium-size woodland tree through
stunted rough-barked forms to a mallee-
like form, according to the severity of
the site.

Assoclated specles: 1t grows with
yellow, manna, and swamp gums, usually
over an open heath of yacca, duckbush,
and silver banksila.

Wet Scrub

This community of shrubs 6-30 ft high
with dense to open canopy, ls restricted
to wet areas in the southern part of the
study area. In the case of the brown
stringybark-peppermint floristic unit,
the formatlon consists of an open
community of stunted shrubs over a dense
layer of wet heath. This type occurs in
and around heaths in the Kentbruck Heath,
Mount Richmond, and Hotspur blocks.

Woolly tea tree - scented paperbark
(Leptospermum lanigerum - Melaleuca
squarrosa)

This community occurs in Long Swamp, 1n
short gullles leading to the Glenelg
River, in swampy depresslions 1in the
Lower Glenelg block, and in the bed of



the Crawford River., Solls are sandy or
red for most of

forms a very
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shrubs 25-30 ft high, with wide deep

rowns, over an understorey of sparse
sclerophyllous shrubs and a ground flora
{ grasses |« heath. 'l formation
pecurs on very shallow soils on lime-
f in the Lower

r
r :k, and appears to be subject
to extreme molsture stress ln summer.

. o 1 ¥ L Y wr I .I T 5 W4 I 1 e -
imestone=Pune O« I} vl ex {.".h'! LLal N (i .".';._."l_.’..".-_;P

The Bulley Ranges are a group of steep
limestone dunes in the Lower Glenelg
block about 10 miles east of Nelson.
Grazing and burning had reduced the
egetation from what was probably Open
forest I to a grassland wlth a few
pockets of forest and scrub, With the
removal of cattle and protection from
fire, scrub and forest are rapidly re-
glonizing the area. At present three
occupy most of the Ranges.
[, dominated by brown
with some manna gum, oCCuUu-
and the lower ridges, where
depth of leached sands
covers limestone. The shallow solls of
and upper slopes of the dunes
support a dense dry scrub, 6-15 ft high,

comprising coast wattle (Acaeia soph-
orae), coast beard-heath with golden
wattle (A, pyenantha), and some emergent
drooping sheoak (Casuarina striecta). The
middle and lower slopes carry an open
iry heath of grasstrees 2-5 ft high with

sparse grasses and herbs between them.

Grasstree (Xanthorrhoea australils) and
dry serub - Bulley Ranges.



A few small areas of grassland remaln
in swales in the northern part of the
Ranges. The most common specles are
wallaby grasses (Danthonia spp.) tuss-
ock grass (Poa sp./), and sedges. A few
large moonah trees (Melaleuece lanceo-
lata) grow in the north-eastern part.

The scrub and forest formations are
spreading rapidly into the areas of dry
heath. It appears that the distinctive
appearance of the area will be retalned
only by slowing down the advance of the
scrub formatlions. This can probably
best be done by burning. Grasstrees are
capable of very rapid recovery after
fire, and burning would give the heath a
competitive advantage over the coast
wattle scrub.

Sand Dune Complex (Coastal)

This complex occurs on the sheltered
inland parts of the large areas of
calcareous sand fringing Discovery and
Bridgewater Bays. The community conslsts
of low shrubs, grasses, sedges, and
herbs. Density varies considerably,
depending largely on the degree of
exposure to wind.

The most common specliles are coast
beard-heath, daisy bush (0Olearia
arillaris), coast wattle, and other
shrubs, with a ground cover of softer
herbs. Grasses and sedges (Seirpus sp.)
also grow in the swales between the
dunes, where organic matter has accumula-
ted and the molsture regime is better.

Dry serub of coast beard-heath (Leucopo-
gon parviflorus) and coast wattle
(Acacia sophorae) - Sand Dune Complex,
Diseovery Bay.

Some drooping sheoak trees grow on sites
that have been stabllized for some time,
and moonah trees ocuur on the adjacent
limestone dunes. The vegetation has
been subjected to grazing and firing for
many years.

Coastal Swamp Complex (Long Swamp)
The very varied vegetation of the Long

Swamp area contains a large number of
specles of sedges, rushes, grasses, and



herbs. [£ 13 restricted to a line of
swamps behlnd coastal dunes south-east
f* Nelson and contains three formations,

which reflect the depree of wetness of

Open water ls belng colonized by common
reed (Phragmites communis) and bulrushes

Heath and low swamp gum (E. ovata) -
Roseneath block

(l'ypha spp.) Extenslve sedge meadows are
choked with numerous sedges and grasses,.
Slightly drier sites carry dense wet
scrub of woolly tea tree, scented paper-
bark, and twiggy daisy bush (0Olearia
ramulosal. The complex 1s changling
slowly: the area of open water decreases
as the edges are ceolonlized and the level
of the peaty soll builds up. In several
places the complex is threatened with
inundation with sand from the line of
unstable dunes between 1t and the sea.

Heath

The heaths form a community of sclero-
phyllous shrubs 1-6 ft high. Those in
the south of the area grow densely, but
those 1n the drler north are more open.
They are found on very lnfertlle wet
solls, although some dry heaths on deep
impoverished sandy soils (Kentbruck
Heath block) occur in the study area.
While common in all blocks, they are
most common in low areas among the sand
sheets of the Kanawinka Land Zone. They
often form the understorey beneath
forests and scrubs on iInfertile sites.

Two reasons for the great scientific
Interest in the heath formation are its
ability to flourlsh on very lmpoverished
acid sclls and 1ts amazing regenerative
power after fire, from underground
rootstocks or from seed. Filre is a
constant feature of the formation, and
the vepetation chanpges and develops
rapldly after burning. Repeated firing
at short intervals may prevent the



stunted eucalypts present in many heaths
in the area from developing into trees.

The heaths of the study area are very
rich in species - representatives of the
genera Banksia, Casuarina, Leptospermum,
Aeaeia, Xanthorrhoea, Melaleuca, Lepido-
sperma, and Leptoearpue are common.
Attractive or showy specles include
golden spray (Viminaria juneceal), button
grass (Gymnoschoenus sp.), geebung
(Persoonta sp.), purple flag (Patersonta
sp. ), various paperbarks (Melaleuca
spp.), tea trees (Leptospermum spp.),
heaths (Epaeris spp.), beard-heaths
(Leucopogon spp.), and fairies apron
(Utricularia spp.).

Swamp Communities

These communitles are described and
classified on the basis of habitat,
rather than structure. They occur in
low areas where the water table is above
the soll surface for most of the year.
Swamps are common throughout the study
area. Most support sedgelands of
numerous species of reeds, sedges, and
grasses. Where the floor of the swamp
has been bullt up by accumulation of
peat, a low grassland or herb field may
flourish in summer - such swamps in the
Lower (Glenelg block are being colonized
by woolly tea tree.

Grassland

This formation includes pasture on farm
land that has been purchased for pine
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planting in the Hotspur, Cobboboonee,
and Mount Richmond blocks, and the
Palpara Settlement Scheme in the Lower
Glenelg block.

Some land under grazling llcence in the
Discovery Bay and Mount Richmond blocks
carries native and 1lmproved pasture.

Small areas of grasslands comprising
native species cccur in the Lower
Glenelg block near Wanwln and in the
Bulley Ranges. Although we do not know
the history of the areas near Wanwin, it
seems likely that the grasslands are the
result of burning and grazing in the
past. These areas are being rapidly
colonized by manna gum - old aerlal
photographs show that the extent of the
grassland was formerly much greater.

Some small areas of bracken fernland
have been placed into this formation for
convenience of mapplng. They occur in
the Homerton block near Tyrendarra and
Lake Condah, and are the result of burn-
ing and grazing.

Other Communities and Specles
Soap mallee (E. diversifolia)

A small stand of scap mallee occurs at
Cape Nelson south-west of Portland, and
is the only occurrence of the specles
in Victoria. Parsons has suggested that
the present dlstribution of the specles,
in widely scattered stands along the
southern coast of Australia, represents
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relics of a former wide distribution
during a period of lower ralnfall and
lowered sea levels,

The area of soap mallee at Cape Nelson
has been reduced by clearing for agri-
culture, and much of the remalning stand
is on private property.

5alt marsh

A small area (about 12 acres) of salt
marsh occurs on the south-western edge
of the estuarine lagocn at Nelson. The
typlecal salt marsh specles are present -
beaded glasswort (Salicornia quinque-
flora), Seabllite (Suaeda maritimal,
brookweed (Samolus repens), swamp-weed
(Selliera radicans), sea rush (Juncus
maritimus), and water buttons (Cotula
sp.J). Mangroves are not present, nor is
the common Victorlan salt marsh species
grey glasswort (Arthrocenemum haloe-
nemoides).

Unfortunately a road has recently been
constructed along the edge of the salt
marsh, and disturbance of the vegetatlon
will probably result from this.

sSurvey

The vegetation map shows that most of
the public land north of the Stokes
River consists of Open forest I of brown
stringybark, interspersed with heaths,
some swamps, and gum woodlands. A survey
of the plant specles present in these
blocks was undertaken by Mr. A.C

Beauglehole of Portland, with the aim of
collecting data from which estlmates of
the floral richness of each block could
be cbtained. He recorded specles in
broad habitat types within each block,
and noted thelr abundance. The survey
covered the Weecurra, Wilkin, Drajurk,
Tooloy, Roseneath, Youpayang, Bogalara,
and Kanawinka blocks. The Kentbruck
Heath block was also surveyed.

The very large number of speciles 1in-
volved makes it hard to summarize the
results, Mr. Beauglehole complled a list
of the rare and Interesting plants in
each block, based on subjective assess-
ment. The Kentbruck Heath stood out,
containing by far the greatest total
number of species and the most rare and
interesting plants - this 1s noft sur-
prising, as the block contains diverse
habitats. Assessment of the northern
blocks, on the basis of total number of
specles and number of rare and interest-
ing plants recorded, shows that the
Wilkin, Weecurra, and Youpayang blocks
are the most floristically diverse.

Endangered species

In a table of Victorian plants 1n danger
of extinetion, Willis listed the follow-
ing as oceurring in the study are, and
they were referred to Mr, Beauglehole
for further comment.

1. Prasophyllum diversifolium - record-
ed from two developed properties at Gorae
West, and is now presumed to be extinet.



2. Caloehilus herbaceus (saprophyticus)
- nearly all the habitat has been conver-
ted to pasture, but the species can be
found at Kentbruck Heath, and there 1s an
isolated patch 1n the Weecurra block.

3. Amphibromus recurvatus - l1solated
occurrences in swamps in the study area -
Kanawinka, Bogalara, Youpayang, Weecurra,
and Kentbruck blocks.

i, Baumea laxa (Cladium laxum) - occurs
in Long Swamp, on private property near
Portland and near Mount Richmond, Eagle-
hawk Bend on the Glenelg River, John-
stone's Creek, and in the Wilkin block.

5. Choretrum spieatum - not known.

6. Euealyptus faseiculosa - common in
Kanawinka, Roseneath, and Bogalara
blocks.

7. Haloragis exalata - at Swan Lake
Falls, lower reaches of Moleside Creek.

8. Orthrosanthos multiflorus - not
known at Cape Nelson.

9. FPterostylie celans - known from
private property, now presumed to be
extinct.

10. Thiemia rodwayi- ocecurs on private
property in sown pasture,

11, Pterostylis tenutssima - Kknown
from private property near Portland.
Long Swamp, Lake Bong Bong, Salt Creek
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(Bogalara block), and on private prop-
erty. Not at Johnstone's Creek.

12, Caustie flexuosa - Incorrect record.
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FAUNA

FEach species of animal is adapted to a
certain environmental range, and only
within a habitat that provides these

conditions can the specles survive. So
the preservation of sultable habitat is
fundamental to conserving wildlife,

Birds and Mammals

Habitat

The most essentlal requirement the
habltat provides for the bird or mammal
1z food. The type of food available in
the habitat depends on the plants grow-
ing there, for even though the anlimal
may not feed directly on plants it will
feed on others that have previously fed
on plants. The term animal is used here
in its widest sense and includes invert-
ebrates, amphibians, and reptiles as
well as warm-blooded animals,

The habltat must also provide suitable
cover for concealment from predators

and shelter from the weather. For most
birds and mammals plants also provide
these requirements. FPlants thus occupy
a very baslc role in nature as producers
and because of thils the classirication
of vepetation is a very convenient way
of describing different habitats.

Each vegetation type 1s the home of a
different community of birds and mam-
mals., Some specles are restricted to
one vegetation type, as only that one
can fulfil their particular requirements
for food and shelter, For example, the
ground parrot only lives in heath, and
the yellow-bellied glider in open
forest. Other more versatile species
live in several vegetation types: the
white-eared honeyeater and the echidna
for instance, are found in open forest,
woodland, scrub, and heath.

Although many different specles of bilrds
and mammals can usually be seen in any
particular vegetation type, they do not
all eat the same food or bulld nests in
the same sites. Each specles occuples a
gseparate habitat within the vegetation
type, where it has relatively little
competitlion from other species for food
and other needs. For example, in the



stringybark open forest, striated
thornbill and yellow-faced honeyeater
feed in the crowns of the trees, the
whlte-throated tree-creeper on the
trunks of the trees, the satin fly-
catcher and the grey fantall in the air
between the trees and the ground, the
brown thornbill in the erowns of the
undergrowth, and the white-browed scrub-
wren in the low ground cover.

Similarly, the various mammals present
utilize different parts of the forest
environment to provide their specific
habitats.

Birds and mammals thus play a very
significant regulatory role in main-
taining a balance in their particular
habitats,

EBehaviour

Preservation of habitat, although the
dominant factor, is not the only
aspect that must be considered 1ln the
conservation of birds and mammals.
Various aspects of animal behaviour
are also important.

Breeding

A knowledge of the breeding habitats of
birds and mammals is important for
their conservation. The environmental
factors that initiate the breeding
cycle of a species, the requirements of
the species for nest sites, and its re-
productive capaclty are all important.
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Studies of Australian birds and mammals
indicate that the breedlng season for
many of them 1s greatly affected by

such factors in the habitat as rainfall,
temperature, and day length. Local
variations in c¢limate may cause the
peak breedlng season of a particular
species to vary from place to place,

and from year to year In a particular
place.

The response to environmental stimuli
varies between species. For example,
the yellow robin starts breeding in
August, the erimson rosella in Oectober,
and the yellow-footed phascogale in
July,

Sometimes breeding fails to occur even
when, to human eyes, conditions seem
ideal: some factor vital for the
specles 1s missing, The yellow-talled
black cockatoo will not breed unless
trees are available with sultable nest
hollows even though food and other
reguirements are adequate, BSuch factors
influence not only breeding but also
the distribution of a particular
species. The reproductive capacity of
a4 specles 1s 1lmportant when considering
its ability to colonlize or recolonlze
areas of suitable habitat.

Territories

Many birds and mammals require a par-
ticular area in which they can estab-
lish themselves, which will provide

thelr needs, This territory, as it 1is



Brown-headed honeyeater
with young

called, 1s deflned as an area defended
against intruders. A pair, family, or
¢lan of animals will occupy a territory
and defend 1t against any Intruder of
the same speclies or a closely competit-
ive species that crosses its boundary.
The territories of different species
may overlap when the anlimals are not in
close competition for food or cover.

The terrltory meets some or all of the
requirements of the occupants, depend-
ing on the species. 3Some speciles

require territorlies that will provide
them with food, water, shelter, and
nesting sites throughout the year.

Others require territories only duriling

the breeding season. Breeding is often
timed so that the perlod of greatest
nutritional demand by the offspring
coineides with a flush aof food.

Territorial requlrements are qulte
specific and may vary substantially
between closely related species. Two
species very slmilar 1n appearance with



Spotted pardalote - common in timbered
country

quite different territorial require-
ments are the fAustrallan raven and the
little raven.

A pair of Australian ravens occupies a
large territory of about 300 acres
throughout the year. It must include
some tall timber in which the bird can
find nesting sites at least 40 ft above
the ground. The birds forage, roost,
and breed in their territory, and force

each brood of young birds to leave it to

Join nomadic flocks before ultimately

taking up thelir own territories., The
little raven does not require a clearly
defined territory at all. These blrds
defend the immedlate area around the
nest against intruders, but forage
widely and merge Into loose [locks.
Both the parents and young birds leave
the breeding area in autumn and travel
extensively. Thils species rarely nests
above 30 ft.

It iz known that female brown phascog-
ales live 1n permanent terrlitoriles,
whereas males are partly nomadie -
particularly in the mating season, when
they may traverse large distances
between the territorlies of several
females.

Movement

Birds and mammals may move [{rom place
to place to find the environment they
require. Thelir movements may be reg-
ular migraticons, nomadlc wanderings,
or dispersion from over-populated
areas.

Intercontinental migration 1s shown by
nine species of wading birds regularly
seen in the study area. These birds,
of which the sharp-tailed sandpiper

and Japanese snipe are good examples,
breed at very high latitudes in the
northern hemisphere and migrate to the
socuthern hemisphere for thelr non-
breeding season in the southern summer.
The short-tailed shearwater 1is the only
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intercontinental mipgrant seen in the
study area that breeds in the southern
hemisphere (for example, on Lady Julia
Perecy Island).

Latitudinal migratlion ls shown by many
ocean and land birds in the study area.
The black-browed albatross and giant
petrel are examples of the ocean bilrds
that breed in the Antarctic areas during
the southern summer and move north to
the Australian latitudes during

winter,

The many land birds that migrate
latitudinally include the pallid cuckoo,
rufous songlark, and satin fly-catcher.
These species breed 1n southern parts

of Australia during summer and move
north - sometimes as far as New

Guinea and Indonesla - durlng the
winter months.

A few species exhiblt altitudinal
migration. The {lame robin breeds
outszide the study area durlng summer at
places of high elevation such as the
Otways and Grampians and moves to the
study area and other low-lying areas
durling the winter.

Nomadle wanderings are characteristice
of some mammals and many bird specles,
notably the lorikeets and some honey-
eaters, These species have a restriec-
ted dlet and must follow thelr food
supply. More versatile specles or
those with a reliable food source can
reslde permanently 1in the one locality,

but even these have some movement, known
as dispersion.

Under normal circumstances any particu-
lar area of land can support only a
fixed number of animals of any one
kind. The surplus number produced each
year must move on to a new area or die,
These young animals malnly require

food and shelter, and they can cccupy
ecological niches that are unsuitable
for breeding palrs.

Passage of Time

Time brings changes to any area. These
are obvious in places where bare ground
becomes avallable to plants for coloni-
zation, for instance abandoned farm
land or a severely burnt forest.
Closely following the succession of
plants on an area comes a succession of
birds and mammal specles.

Studies of the skeletal remains of
mammals found in various caves 1n the
study area clearly indicate that con-
siderable changes in the local fauna
have taken place over the last 20,000
years. Evldence accumulated from the
study area, and from other parts of
south-eastern Australia, shows that
these have been brought about by
climatic changes and the consequent
changes in the vegetation.

The sequence appears to have been an
early wet sclerophyll forest, fol-
lowed by an arid mallee-type vegetation,



Red-necked wallaby with joey

then woodland, and finally the dry
seclerophyll vegetatlion that dominates
the area today. Specles that
inhablited the former wet sclerophyll

vegetation included

the long-nosed

bandicoot, black wallaby, and smokey

mouse ., Inhabitants

of the former

arid vegetation included the bettong,
toolache wallaby, and the bridle

nail-tajiled wallaby.

The brown hare-

wallaby, plalns rat, and New Holland
mouse are examples of the species

that abounded in the woodland vegeta-
tion. None of these species are Known
to live in the area today.

Other living specles that have become
extinet in the study area over the last
thousand years include the Tasmanian
devil, thylacine, red-bellied wallaby,
broad-tooth rat, white-footed tree-
rat, and the rufous rat-kangaroo. The
quoll (or native cat) and dingo have
apparently disappeared from the area
during the last 100 years.

Conservation

Birds and mammals not only have a very
high value to the community for aesthet-
iec and sentimental reaons, they also
play a significant regulatory role in
the natural environment. Thelr habitat
requirements mainly involve the struc-
ture and species composition of vegeta-
tien. Any management practice or natur-
al ecological process that affects a
plant community also affects the birds
and mammals inhabiting that community.
Thus clearing, logging, flre, and the
passing of time all affect bilrd and
mammal populations. None of these
practlces or processes destroys habltat;
each simply changes it, to the advantage
of some species and the disadvantage of
others,

Similarly, any regeneration process that
perpetuates a particular plant community



tends to perpetuate the bird and mammal
community dependent on 1ft.

Changes to the present use of land will
result in changes to the bird and mammal
population, The desirabillity of land
use chanpges can be judged only if their
impact on birds and mammals is known,
and can be assessed in terms of an aim,

At the present time the aim of conserv-
ing as many species as posslible is
widely accepted, However, formulation
of more specific alms must await
further research.

In the south-west study area we know the
distribution of the major plant commun-
ities and something of their ecology.
We know a great deal about the general
distribution of birds and something of
thelir more cobvlious migratory hablts,
but net nearly enough of their exact
habltat requirements, movements, and
population densitles. Distribution of
mammals in the south-west is poorly
understocd, while for a number of the
smaller fauna catalogulng and class-
ification of species is still in
pProgress.

An immediate alm is to recognize,
classify, and conserve the widest
possible diversity of species. Single
purpose reserves can readily be Jjusti-
fied in certaln cases, for example,
where species are rare or endangered,
and these reserves must be actively

managed 1f they are to serve their
purpose.

In many areas conservation of birds and
mammals need not conflict with cther
forms of land use, In fact much of the
present bird population in the south-
west depends on private property and un-
cleared roadsides for its habitat re-
quirements. Land use on these areas may
be changed at any time. Conservation of
wildlife can be a by-product of good
management of not only public land but
also private land.

Significant Species

This section discusses the speciles of
birds and mammals that have significance
in the study area because of their rar-
ity, or seclentific interest. Appendix II
lists all the birds and mammals recorded
from the study area, together with theilr
habitats and status,

Sea birds

Many sea birds nest on the 1slands off
the coast of south-eastern Australila.
Lawrence Rocks, a State faunal reserve

in the study area, is an important breed-
ing area for three of these species.

Fudyptula minor: The little penguin is
the smallest of the world's 18 speciles
of penguin, all of which are confined to
oceans of the southern hemisphere. It
is the only one to breed in Australia



and forms large colonies on offshore
islands from Perth to Brisbane., One of
the Victorian colonies 1s on Lawrence
Rocks, where about 100 birds breed
annually.

Pachyptila turtur: The fairy prion 1is
the smallest of the six specles of
prion, all of which are peculiar to
oceans of the southern hemisphere. It
breeds on the islands of Bass Strait
and New Zealand. One of the known
breeding islands is Lawrence Rocks.

Morug serrator: Australian gannets,

an Australian and New Zealand species
of sea bird, breed in dense colonies on
offshore islands. About 600 pairs nest
annually on Lawrence Rocks, one of only
five known breeding colonles in Aus-
tralian waters.

Coastal fauna

The coastal vegetatlon complex of
heathland and scrub has never been a
very extensive habltat, but 1t has been
greatly reduced by clearing for settle-
ment and agriculture, and in recent
vears by development of recreation
activities.

Exeal factoria chinensis: The king quail
occurs widely from India and China to
coastal distrlicts of northern and
eastern Australia - from the Kimberleys
to near Adelaide. It is very rare in
southern Australia, the south-west

being one of the few areas where 1t has
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recently been observed. Its habitat 1s
swampy heathland and long grass border-
ing swamps.

Neophema ehryesogaster: The orange-
bellied parrot, a rare and locallzed
bird, inhabits tidal flats, dunes, and
adjoining grassland in Tasmania and
coastal areas of the mainland, from
south-eastern South Australlia to as far
east as Melbourne. It visits the study
area In winter from breeding grounds
thought to be on offshore islands.

Pezoporus wallieus: The ground parrot,
a terrestial species, has a very dlscon-
tinuous and scattered distribution along
the coast of southern, western, and
south-eastern Australia, including
Tasmania. Its habitat of coastal and
adjacent montane heathland, 1-2 ft high,
has been largely destroyed. Conse-
quently, the species has suffered
greatly and is now extremely rare 1n all
mainland areas.

Dasyornia broagdbenti: The rufous
bristle-bird occurs in the very narrow
coastal strip westwards from Torquay to
the mouth of the Murray River, and again
in a very narrow coastal strip 50 miles
long from Cape Leeuwin to Cape Natura-
liste in Western Australla. Its habltat
1s dense coastal vegetation and tea-
tree thickets. Although rare in West-
ern Australlia, the specles 1s not un-
common in its very limited Victorian
range, where it occurs most densely in
the southern part of the study area.
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Emblema bella: The beautiful firetail
lives 1n the coastal and adjJacent moun-
taln areas, from Newcastle to Kangaroo
[sland and Tasmania. Its habitat
includes thick belts of coastal scrub
and tea-tree and thickly wooded gullies.
This shy speclies appears to have
decreased consliderably in recent years
and is now consldered rare. However, 1t
has a stronghold in the south of the
study area.

Heathland specles

The heathland habitat is rather

limited in extent and 1its structure and
floral composition (and therefore its
value for birds and mammals) are
extremely sensitive to the frequency of
firing. Clearing for agriculture has
greatly reduced the area of this habiltat,.

Stipiturue malachurus: The southern
emu-wren lives in ccastal and adjacent
mountain areas 1n south-western and
south-eastern Australia, Includlng
Tasmania. Its habltat is the

damp scrubby heathland of coastal and
mountain areas. It 1s a shy sedentary
species and as few areas of 1ts habitat
remain undisturbed in Vietorlia, 1t has
become rather rare.

Hylacola pyrrhopygita: Heath wrens
frequent heathland and some forested
areas with dense ground cover, from
north-eastern New South Wales to the

Mt. Lofty Ranges 1in South Australia.
Repgarded as rather rare 1ln Victorla, the

The heath rat, a rare species

species probably has 1ts pgreatest
population density in the Grampians and
the southern part of the study area.

Pseudomys shortridgei: The heath rat, a
very rare specles, inhablts scrub and
tree heath. Its only known coloniles
live in the Grampians and in the study
area at Bat's Ridge and Kentbruck

Heath, although it formerly occurred in
Western Australia.



Locally centred speciles

Distribution of these species is res-
tricted to western Victoria and south-
eastern South Australla, although they
sometimes occur in south-western Aus-
tralia alsc.

Cacatua tenuirostrie: The long-billed
corella, an uncommon bird, frequents
open woodland, seml-cleared, and culti-
vated areas, seldom ranging far from
water. It occurs only in western
Victoria and adjolning areas of South
Australia and New South Wales, except
for an isolated population in south-
western Australia. Its main breeding
area lies in south-western Victoria.

Neophema elegans: The elegant parrot
has a limited distributicn, from the
Mallee and western Victoria to the
Flinders Ranges, with another pocket in
south-western Australla. It 1s regarded
as rare in Vietoria, and flocks of non-
breeding birds are seen in coastal,
lightly timbered, and cultivated areas
in the west of the State. It particular-
ly favours clover and paspalum seeds.

Neophema echrysostoma: The blue-winged
parrot is the least specialized of the
seven specles of Neophema, beling found
in a range of habltats from forest to
grassland and cultivated areas. Its
main breeding area is southern Victoria
(including the south-west) and Tasmania,
but in winter nomadiec flocks extend into
northern New South Wales.
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From eastern areas

The study area forms the very western
limit of these species' distribution,
which usually extends along the coastal
side of the Divide, often as far as
northern New Scouth Wales or Queensland.

Ninox strenua: The powerful owl inhabilts
the wetter more heavily forested areas
of southern Queensland, New South Wales,
and Victoria., Its western limit lies in
the wetter forest country to the west

of Heywood.

Petroieca rodinogaster: The pink robin,
a rather rare species, breeds 1in the
higher-rainfall forests of southern
Viectoria and Tasmania. It has been
recorded breeding in the Cobboboonee
and Kentbruck Heath blocks. In winter
it 1s nomadie and spreads out into
drier forest country, and has been
seen across the border in South
Australia.

Petroieca rosea: The rose robln breeds
in dense forest from the Otways to
Queensland. Although rather rare in
Vietoria, it is occasionally seen in
the study area., It has been recorded
near Adelaide,

Rhipidura rufifrons: The rufous fantall
regularly migrates from the rainforests
of northern and eastern Australia to

the forest gullies of New South Wales
and southern Victoria, where it breeds
during summer,
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Antechinus stuartii: The brown phasco-
gale i1s a very common marsuplal inhab-
iting forested areas from Townsville to
Portland, mainly on the coastal side of
the Divide where annual rainfall exceeds
25 in. It deces not occur in South
Australia.

Antechinue swainsonii: The dusky phasco-
gale, a much less common specles,
inhabits the dense low vegetation of
forests in areas with at least a U0-in.
annual rainfall., It is found from
north-eastern New South Wales to the
Portland area and also in Tasmanla.

Petaurus australis: The yellow-bellied
glider occurs in tall (mainly mountailn)
forests from Bundaberg to west of Port-
land (Cobboboonee block) in the study
area. 1t has ranged into the extreme
south-east of South Australia (Donovan's
Landing) within the last few hundred
years and may still occur there.

Maeropus giganteus: The eastern grey
kangaroo lives 1n all eastern States
including Tasmania. The western limit
of 1ts range lies in the study ares,
where it occurs south of a line running
roughly through the Lower Glenelg and
Hotspur blocks. Dry sclerophyll forest,
woodland, and forest margins provide its
habitat,.

Macropus rufogriseus: The red-necked
wallaby i1s found in all eastern States
including Tasmania. The western

1imit of its range extends through

81

the study area, generally to south of
the Glenelg Highway, and into the
extreme south-east of South Australia.
Its habitat includes dry sclerophyll
forest, woodland, coastal scrub, and
forest margins.

Potorous tridactylus: The potoroo
inhabits Tasmanlia and southern Victorila,
possibly extending into the extreme
south-east of South Australia. Despite
disjointed mainland distribution and
generally low population levels, 1t may
be locally common. It usually prefers
forested country with molst areas and
dense low ground cover.

.
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The potoroo - found in heathland and
foreast in the Kentbruck area



The azure kingfisher - an
g

uneommon bird of wetlands

Migratory wader specles

Flve of the wader speclies recorded 1n
the study area are regarded as rare or
uncommon in south-eastern Australia.

Unlike some other waders that are also
regular summer migrants to the reglon,
these aspecies are found at only a few
favoured localities along the coast.

Charadriusg lesehenaultii: 'The large
sand-dotterel comes as a summer visitor
from 1ts breeding grounds 1in Aslia. Lts

habltat is oecean beaches and coastal
marshes, There are no Tasmanian rec-
ords for this species.

Pluvialies squalorola: The grey plover
can be found in small flocks on ocean
beaches, tidal flats, and coastal
marshes during the summer months. It
breeds In Arctlic regions.

Numerius phacopus: The whimbril leaves
1ts breeding grounds in the northern
hemisphere to spend the southern summer



on tidal flats, estuaries, and salt
marsh. Although uncommon in Vietoria
and South Australia, it is found in
good numbers along the east coast.

Tringa hypoleucos: The common sandpiper
breeds in Europe and Asia. Locally, it
inhabits edges of coastal and inland
pools, lakes, and rivers, particularly
where rocks and snags protrude from the
water.

Calidris alba: The sanderling comes
from breedlng grounds in the Arctiec to
local sandy ocean beaches. It has not
been recorded in Tasmania.

Waterfowl

The numerous swamps, potholes, and lakes
of south-western Victoria and south-
eastern South Australia are vital in the
conservation of waterfowl. They pro-
vide important refuge in times of inland
drought for all eleven species of duck
found in southern Australla, and also
provide breeding habitat for significant
numbers of most of them. Special eff-
orts are required to conserve waterfowl
habitat, as drainage has decreased it
greatly. In many cases the vegetation
surrounding the remalning swamps has
been destroyed by domestlie livestock
grazing to the water's edge.

Strietonetta naevogsa: The freckled
duck, one of the world's rarer ducks,
breeds in fresh-water swamps that are
heavily vegetated with either cumbungl
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or tea-tree. It occurs in the study
area, but 1s not common.

Tadorna tadornoides: The mountain
duck uses the study area and adjoining
regions as a most lmportant breeding
ground. It prefers muddy shorelines
of estuaries and large open lakes of
fresh or brackish water. It nests 1n
trees, often far from water,.

Anas gibberifrons: The pgrey teal is the
most widespread and probably the most
numerous duck in Australia. The study
area and surrounding districts provide a
very lmportant summer refuge for birds
from the main breeding grounds, which
are situated on the floocd plalns of the
Murray-Darling system. Small numbers
breed in the study area annually. It is
one of the most important game species.

Anae castanea: Chestnut teal prefer
coastal lagoons, salt-water estuaries,
and brackish tea-tree swamps. Tasmania,
especlally, and the south-eastern coas-
tal districts of the mainland are the
strongholds of this species. It is
favoured as a game bird, and will re-
quire speclal conservation measures if
1t is to survive, as 1t needs habitats
guite different from those of the other
game speclies, It breeds regularly in
the region.

Anas rhynehotis: The blue-winged
shoveler prefers permanent fresh-water
swamps heavily vegetated with cumbungi
or tea-tree. Never plentiful, this



specles has apparently declined in
numbers due to destruction of habitat,
particularly 1n coastal areas where 1t
was formerly most abundant. The shovel-
er nezts more commonly on the ground
than other species and, therefore, has
suffered more from trampling by live-
stock and predation by foxes. [t breeds
regularly in the region.

Jryura austrglis: The blue-billed duck
1s seldom observed. It breeds in deep
fresh-water swamps with a dense cover
of elther cumbungi or tra-tree, Signlif-
icant numbers repularly breed in the
reglon. Tts habltat requirements differ
from those of the common game species
and special measures will have to be

taken for its conservation.
)ther species of signiflcance

Calyptorhynechus banksii: The red-tailed
black cockatoo lnhabits a wide variety
ol forested and sparsely wooded habltats
over most of Australia, but is absent
from southern and south-eastern parts
except for a small population of several
hundred birds in the area bounded by
Casterton, Harrow, Bordertown, and Nara-
coorte, The breedling area of this popu-
lation is not known.

Meliphaga virescens: The singing honey-
eater is widespread over most of Aus-
tralia, In Victoria it occcurs commonly
only in the coastal scrub areas in the
west and some parts of the north-west

of the State

Dasyurus maculata: Tiger cats are wilide-
spread in Victoria, but nowhere 1is the
population dense, The speclies lives in
forested areas and shelters In logs and
rock plles scattered throughcout the
study area, with a strong colony in the
Stones faunal reserve,

Sminthopeis leucopus: The white-footed
dunnart has a scattered distribution
from south-western Victoria to Cape
York. It 1s apparently rare in Vic-
toria, but 1In the study area is known
to cccur at Bat's Rldge, Heathmere, and
Mt. Clay.

The white-footed dunnart - a rare
species found at Bat's Ridge.



Perameles gunii: The barred bandicoot
sceurs in south-western Victorla and
Tasmania. Formerly common over most of
the western basalt plains, where its
habitat was woodland and open country
with good ground cover, 1t now seems to
be confined to the Hamilton area. One
occurrence was reported from Bourke's
Bridge in the Youpayang block.

Vombatus ursinus: The common wombat
inhabits forested country from south-
eastern Queensland to south-eastern
South Australla. In recent years the
wombat population in western Vietoria
has deelined dramatically for no known
reason. It is now only found in isolated
colonies (such as at Bailleys Rocks in
the study area), and the viablility of
these colonies appears doubtful.

Macropus fuliginocsus: The black-faced
kangaroo occurs 1n south-western Aus-
tralia, South Australia and the adjoin-
ing parts of New South Wales and Vie-
toria. The south-eastern limit of 1its
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range llies 1in the study area, north of a
line running roughly through the Lower
Glenelg and Hotspur blocks. It prefers
dry sclerophyll forest, woodland,
mallee, and forest margins.

Miniopterus schreibersii: Bent-winged
bats form large populations each centred
upon a single maternity colony. At least
four such populations are represented in
Vietoria. Individuals disperse and
travel as far as 200 miles from the mat-
ernity site but return annually to breed,
The population inhabiting the Fern Cave
and the caves along the Glenelg River
and Bat's Ridge appear to be based on a
maternity colony at Naracoorte.

Myotis adversus: The large-footed
myotis, a cave-dwelling bat, has a wide
distribution over Australia, It has
been recorded from only a few locallties
in Victoria. In the study area it 1ls
known to occcur at Kates Slide Cave,
Amphitheatre Cave, and Dry Creek Cave

in the lower Glenelg block,

Reptilles

Reptiles rely on environmental factors
to maintain their body temperature as,
unlike birds and mammals, they have

no internal control. Because of this,
reptiles select conditions that enable
them to maintain relatively constant
body temperatures. When environmental
conditions become either too hot or
too cold, they seek out a suitable
microenvironment, such as under a rock

or log, and remain lnactive until
conditions become favourable once more.
Oviparous specles also need a warm dry
site for laying eggs.

Appendlix II lists the specles known to
poceur in the study area. Thelr rarity
or otherwise is difficult to determine,
as they are not well known. But their
conservation usually depends entirely
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on the level of general environmental
conservation. No species are known to

be of particular significance in the
study area.

Amphibians

Frogs and toads are the only amphiblans
in the study area. They belong to the
Order Anuraq and have a complex 1life
cycle, typically involving an aquatic
larva (usually herbivorous) and a
terrestrial carnivorous adult. Anurans
are strongly influenced by the amount,
effectiveness, reliability, and seasonal
distribution of rain, as they require

Fish

The greatest threat to fish species is
probably stream pollution. Apart from
obvylous forms caused by some industrial
and sewerage effluents, pollution ecan
be caused by the misuse of pesticides
and fertilizers on adjoining land.
Construction of dams, wlth consequent
reduction of water temperatures and
flooding, and "river improvement"
schemes designed to remove snags and
bank vepgetation can both adversely
affeet the habitat for fish, Poor
agricultural and timber-harvesting
practices on adjoining land can lead
te severe erosion and increased
turbldity.

No full 1ist of species for the study
area has been compiled, however, the
following specles are known to be of
significance in the area.

fresh water or sustained high humidity
for the development of embryo and larva.
They are intoclerant of salt water, and
the drainling of swamps can cause exten-
sive loss of habitat.

No full list of the species in the study
area has been compiled, but none is
known to be significant.

Percalates novemaculeatus: The bass 1ls
an excellent sporting fish that breeds
in the Glenelg and Hopkins Rivers of
western Victorila.

Brachygalaxias pusillus pusillus: The
native trout 1s known only from the
Glenelg and Eumerella Rivers, from
small streams draining into Westernport
Bay, and from a single record in north-
eastern Tasmania.

Aeanthopagus buteheri (southern black
bream), Sciaena antaretica antaretica
(mulloway), Aldrichetta forsteri
(yellow-eye mullet), and Arripie trutta
(Australian salmon) are all important
sporting fish found in the estuary and
tidal reaches of the (Glenelg River.

The river 1s an 1mportant breeding
area for the black bream.
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Arthropods

A number of arthropods of special
interest have been recorded in the

study area and these are described
below. More intensive collecting is
required over the whole of the area
before its entire arthropod fauna can be
determined, and further unique species
could be expected., As with the
vertebrates, the area appears to be at
the junctlon between species typical of
the wetter areas of scuth-eastern
Australia and those typical of the driler
areas to the west. It also appears to
have some affinities with the Tasmanian
arthroped fauna.

Crustaceans

A number of freshwater crayfish (mainly
of the Order Decapoda, Family Parastaci-
das) have been described from the area.
One species (Engaeus strictifrons) 1s
only recorded from the lower reaches of
the Glenelg River, while Euastacus
bispinosoie 1s principally from the
lower Glenelg River, below Dartmoor. A
number of other interesting species, not
solely confined to the area, also occecur.

Inzects
Hemiptera (bugs)

The Natlonal Museum has taken a large
range of leaf-hoppers from along the
lower reaches of the Glenelg River, among
which new species are expected when the
material is finally classified.

Mecoptera (scorpion flies)

Scorpion flies are common in the swamps,
particularly those surrounded with 1light
forest, although little work has been
done on this group in that area.

Plecoptera (stone flles)

One rare stone fly has been recorded
from the Glenelg River and 1s otherwise
known only from Tasmania.

Hymenoptera (bees and wasps)

Very interesting series of native bees
are found at the sand dunes along
Discovery Bay, and others at Gorae and
Corae West. The whole of the sandy
areas along the coast of the study

area are good collecting localities for
the burrowing bees and wasps.

Coleoptera (beetles)

A number of cave-dwelling carabs such as
Notospeophonug castaneus (Famlly Carab-
idae) have been described from the lime-
stone caves near Portland.

Lepidoptera (butterflies and moths)

Family Satyridae-(Browns): Oreixenica
lathontella herceus 1s represented 1in a
very light form significantly close to
the Tasmanian race, in various scrub
areas behind Portland. Heteronympha
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penelope alope is loecally a very light
form too, taken in forest along the
Dartmoor-Nelson HRoad, 1t shows a con-
tinuation of the coloration development
in the Otways. This colony has females
with more rounded wings than typilcal
alope from Lorne and also approaches the
Tasmanian race panope. This would rep-
resent the most westerly extension of
the species,

Two most interesting "Browns" are
restricted to the Dartmoor-Nelson area,
They are Heteronympha cordace wilsont
whose nearest races appear to be at the
Gramplans and Mt. Cole, and Oreizxenica
kershawi kanunda whose closest form
comes from the Otways. The former is
assoclated solely wlth Carex sedpe
specles growing in swamps and the
latter with wire grass (Tetrarrhena sp.)
in open forest areas. No other
locations have so far been found for
these two races.,

Hesperiidae (skippers): Hesperilla
donnysa delos 1s common at Dartmoor and
nearby localitles in assoclation with
various species of Gahnia. This would
represent the most easterly extension
of this race, which 1is typlcally from
South Australia.

Similarly, H. chrysotricha leucosia is
found in the swamps associated with
Gahnia trifida, having been taken at
Dartmoor, Nelson, Heywood, Portland, and
Yamtuck. This would probably represent

the most easterly extension of this
race's range, A separate race occurs
from the Otways west to Gippsland.

Two very rare "skippers" have been
recorded from Nelson in ecoastal grass-
lands, Anisynta cynone eynone (probably
a new race) and Motasingha atralba
atralba, The latter is assoclated with
the sedge Gahnia lanigera and represents
the most easterly record of this specles
which spreads west as far as Perth and
occurs more commonly in South Australia.

Lycaenidae (blues and coppers): The
absence of records of this family is
probably due to lack of intensive
colleceting, but some of the heathland
areas will doubtless yield some species.
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LAND ZONES

The preceding pages of this report have
briefly described the features of the
land in the study area - geology, land
forms, climate, soils, and vepetatlon.

These features are not distributed at
random, nor do they occcur completely
independently. Rather, distinct en-
vironments consisting of characteristic
patterns of land forms, solls and vege-
tation can be recognized. These patterns
often occur over large areas within a
given range of c¢limate as part of a
larger pattern, thus allowing large
areas of land to be described in terms
of unlts characterized by a particular
range of climate, topography, parent
materlals, and sometimes vegetation.

In this method of characterizing the
land, each feature of the environment is
considered in relation to the others,
instead of separately as in a soil or
vegetation survey. The approach allows
attributes of the land such as problems
of development, erosion hazard, and
potential productivity to be used with
the other features of the environment in
defining units.

Using this system of land classifi-
cation, Gibbons and Downes, of the Soll

Conservation Authority of Victorla,
mapped and deseribed the land in the
study area, and thelr descriptions form
the basls of thils account.

Mapping units

In their survey of south-western
Victoria, they used four scales of map-
ping unilts.

The smallest-scale, most detalled, and
fundamental unit for mapping and
description is the land COMPONENT, in
which the cllimate, parent materlals,
soll, and vegetation are uniform within
close limits. Components usually occur
in a limited number in a consistent,
repetitive sequence, and an area
containing such a sequence is termed a
LAND=-UNIT. This, the smallest scale of
pattern, is also the smallest scale of
mapping used for the land in south-
western Victoria.

A groupling of land-unlts that has common
land forms, vegetation, or other slgnif-
icant characteristlics is termed a LAND-
SYSTEM. Gibbons and Downes used this

as the mapping unit 1n south-western
Victoria, and described eighteen land-
systems for the present study area.
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The largest mapping unit, the LAND-ZONE,
is composed of similar land-systems.

The boundaries between land-zones

always coincide with major changes in
one of the main features of the
environment, Eight land-zones have been
described for the study area. Table 8
sets out the characteristics of each of
these and this, together with a map
showing their distribution, has been
bound 1n between pages 90 and §l.

Most of the land-zones are orlented 1in a
north-westerly or north-nor-westerly
direction, because the landscape
features that define the mapping units
have been strongly influenced by the
Kanawinka-Kentbruck line of faults, and
by the staged retreat of the ocean f{rom
the fault scarps durilng Pleistocene
times. The most strongly oriented zones
are those near the fault or between 1t
and the coast, which is sub-parallel to
i1t. These are the Kanawinka, Casterton,
Nelson, and Portland Zones, and the
western part of the Heywood. The
remainder, in the east of the area, show
no particular alignment. The Dundas
Zone had evolved before the main period
of faulting, and the Hamilton Zone is

the western extemity of a very large
area of similar country to the east.

Discussion

It 1s noteworthy that very little

public land remains in those land-zones
that originally supported grasslands or
grassy woodlands suitable for grazing
Merino sheep. The whole of the Casterton
and Lowan and most of the Dundas and
Hamilton Land-Zones have been used for
grazing for more than a century, and
have become privately owned.

A large proportion of the public land in
the study area 1s in the Kanawinka,
Nelson and Portland Zones. The
Kanawinka and Nelson Land-Zones contain
sandy scils with a low agricultural
potential, and the Portland Land-Zone
contalns tall forest that has been used
for hardwood timber productilon.
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8 - LAND ZONES IN SOUTH-WESTERN VICTORIA

ZONES AND LANDSCAPE

SOILS

NATIVE VEGETATION

KANAWINKA

Low dunes and sheets of acild
white sands overlylng swampy
coastal plains or lateritized
tablelands, which are exposed
in a few places where the
sand sheets are thin or
absent.

Strongly leached sands, some
brown duplex soils.

Low forests and scrubby woodlands

of brown atringybark, with heaths

on the lowest sltes; woodlands of
red gum and cother gums on the clayey
flats.

NELSON

High and steep yellow-brown
calcarecus dunes on the coast;
behind the dunes a narrow

zone of swamps; lnland roll-
ing limestone dunez, and low
dunes and sheets of orange and
yellow sands.

Undifferentiated calcarecus
sands, friable brown grad-
ational solls; peats, grey-
ish so0lls with a gleyed
subseoll; red and black solls
on limestone, weakly leached
sands.

Coastal complex - dry scrub of she-
vak, coast wattle, coast beard-
heath; rushes and reeds, wet heath,
wet scrub of woolly tea-tree; near
the coast, dry scrub of moonah;
inland, forests and woodlands of
brown stringybark and manna gum.

PORTLAND

Flat to undulating surface of
basalt, mlildly dissected,
covered in some places by a
veneer of acld white sands;
some cinder and tuff cones;
areas dlssected beneath the
level of the basalt surface
exposing Tertlary sediments.

Clayey weakly bleached grad-
atlonal solls, some leached
sands; friable reddish grad-
atlional solls, some brown
duplex solls,

Tall forests of messmate, peppermint,
swamp gum, manna gum, Some brown
stringybark, heaths, swamps.

HEYWOOD

Flat coastal plalns of clayey
and sandy deposlts; wet and
gewampy 1ln many places.

Weakly bleached clayey and
sandy gradational sclls,
greylsh solls with gleyed
subsoll, brown duplex solls,

In the east, shrubby woodlands of
swamp gum,forests of messmate and
manna gumj; 1in the west, grassy
woodlands of red gum and swamp
gum; heaths and swamps throughout.

DUNDAS

Lateritized tablelands, and
areas dissected below the
level of the tabelands
exposing various hard acldic
rocks,

Red and brown duplex solls,
weakly bleached gradational
solls.

In the south, tall forests and
woodlands of manna gum, messmate,
and peppermint; in the north,
grassy woodlands of red gum, swamp
gum, and manna gum.

CASTERTON

Deeply dissected areas
generally below the level of
the lateritized tablelands,
exposing soft rocks of the
Otway Group and calcareous
Permian rocks,

Dark well-structured clays.

Originally a grassland of wallaby
grass and tussock grass with some
red gum woodlands - now cleared.

HAMILTON

Weathered surface of late
Pllocene basalt; areas
dissected beneath the level

of the basalt exposling Miocene
and Cretacecus sediments;
"atony rise" lava flows;
valleys 1in this voleanic
landacape infilled with peat
and alluvium,

Red and brown duplex solls;
stony brown gradatlonal
solls; peats, dark eclays.

Originally woodlands of swamp gum
and red gum - now cleared; tall

woocdlands of manna gum; wet scrub
of woolly tea-tree, reeds, rushes.

LOWAN

Plain of thin Quaternary
swamp and lake deposits
underlain by Mioccene lime-
stone; large swamps.

Brown duplex solls; grey-
brown gleyed sclls.

Woodlands of red gum; reeds and
rushes.
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HAZARDS

Changes in land forms and soils may
occur as the result of normal geological
processes. In south-western Victoria,
as in many parts of the continent, 1t
appears that they occurred relatively
rapidly during short pericds of insta-
bility and relatively slowly in the long
intervening periods. European settle-
ment came during such a period of slow
change when the Aborigines' actlvities
formed part of a fine ecological bal-
ance. European Man's activities altered
this balance, and many soll features
have changed over most of the area,

Generally, a new balance has been
reached in which the usefulness and
productivity of the land for Man's pur-
poses have greatly increased., However,
in some locallzed areas an imbalance has
been created, erosion and compaction of
surfaces have changed soils and land
forms, and productivity has fallen.
These changes and deterioration have
resulted from the combined effects of
clearing, grazing, 1lntroduced pests, and
inherent weaknesses in the land.

This chapter briefly describes the inei-
dence of erosion, salting, vermin,
weeds, and bushfires in the study area,
together with the existing and potential

hazards 1n the areas of public land.
More detailed assessments appear in Part
IV of the report,.

Physical Hazards
Scil erosilon

Wind and water erosion and mass movement
of soill occur within the study area,

Strong winds erode coarse-textured or
poorly aggregated soils in the absence
of vegetation. Such wind erosion occurs
on the calecareous dunes of Discovery and
Bridgewater Bays, but has little signif-
icance elsewhere in the region. On large
areas of sands that would be subject to
it, either pasture or bracken growth has
usually followed quite rapidly after
¢clearing, thus protecting the sands.

The mobile dunes of Discovery Bay pose

a threat to the swamps and fresh-water
lakes immediately behind them, and ulti-
mately to the terrain further inland.
Their movement since settlement has
resulted from the removal of vegetatlon
through fire and grazing by rabbits,
sheep, and cattle. Their stability
depends upon their vegetative cover, and
restoration of cover has been successful



Wind erosion at Digecovery Bay (left) has
lenaulin (right) shows Glenelg Group

at several slites. A study of the area
commlesloned by the Land Conservation
Counecll produced evlidence that a 100-ft
hlpgh dune near the Bridpewater Lakes has
advanced 17 ft in 2% years,.

later erosion - the removal of soll by
running water - has four forms: sheet,
fully, stream-bank, and tunnel eroslon.
All result in siltation.

oheet eroslon 15 common on undulating
country with duplex solls and can be
seen along the eastern fringe of the
study area from Branxholme to Chetwynd.
A Turther extension of this process has
led to pullying here, but the most
severe pully eroslon is arcound Caster-

exposed dune limestone,.
sedimenta.

The south landslip

ton, where gullies up to 40 ft deep
geceur in the scoft and poorly consolli-
dated sedliments. The same area suffers
severe stream-bank eroslon as streams
cut and widen their courses 1n the
alluvium of the lower slopes and flats.
More recent gullying and mass movements
are apparent aleng the lower Crawford
River to the east of Dartmoor. Tunnel
erosion ls found in a few places near
the edge of the Dundas Tablelands.

Most streams 1n the area carry heavy
loads of soll particles after rain, and
deposit these as silt wherever the

gprade of the stream-bed decllnes
sharply. Severe stream siltation ean be
expected below gullied areas of sandy



soils, and the lower reaches of the
Wando and Chetwynd Rivers are character-
istle examples.

Mass movement involves large volumes of
soll rather than 1ndividual particles,
The movements may be considered in two
groups, one involving flowsand the other
slips. Eoth are common on sclls devel-
oped from Otway Group sediments through-
out the Merino Tablelands.

Soil erosion on public land in the study
area 1s restricted to the calcareous
sand dunes of the coast. While serious
erosion has occurred on alienated land,
the hazard on most of the remaining
public land is low, principally because
of the flatness of the land and the
readiness with which areas of disturbed
soil revegetate. Slopes in excess of
10~ face a significant erosion hazard,
and such slopes occur in the Youpayang
block, along the Kanawinka-Kentbruck
line of scarps, along the Hotspur Mono-
cline near the Crawford River, and
around Mount Clay. The hazard here
would be serious if the land were
cleared.

Foreshore erosion

Erosion of beaches and foreshores by

the action of the sea creates a problem
in two places in the study area. On

the Dutton Way and the Henty Bay Estate,
north-east of PFortland, the sea has
destroyed the beach and is actively
eroding roads and resldential land.

g

Foreshore erosion of a different type
is cccurring at the EBridgewater Bay
surf beach and nearby Shelley Beach.
Here the cause appears to be destruc-
tion of the vepetation of the primary
dune by the trampling of pecple using
the beach.

In both locatlons expenslve barriers of
stone rubble have been erected to pre-
vent further erocsion,

Salting

Salting oceurs in a soll when the amount
of soluble salts rises to the level
where plant growth becomes depressed.

If the 1level of salt (mostly sodium
chloride) continues to rilse, plant
growth becomes 1mpossible.

The build-up in salt concentration
results from the replacement of deep-
rooted trees by pasture plants that use
up less water. This causes perched and
reglonal groundwaters, with the salt they
contain, to rise towards the surface as
seepage, in valleys, at the base of
slopes, or even on hillsldes, The salt
becomes concentrated as the water
evaporates and produces areas of salted
s0il in these locations. Examples occur
along the north-eastern marglins of the
area and near Branxholme.

Where saline water dlscharges into
streams, these also become salted. The
streams that drain the Palaeozolc areas
of the Dundas Tablelands and the Glenelg
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and Wannon Rivers all owe their high
salinitles to this scurce.

Some mortality in radiata pine plan-
tatlions on the Follett Plalns has been
assocliated with high follar chloride
levels. The chloride comes from connate
salt retained in Pleistocene marine or
lagoonal deposits, The mortality was
alsoc asscclated with low levels of
avallable s0il molisture.

Salting is not seriocus in most parts of
the study area, but in certalin locali-
ties, such as the Youpayang block,
clearing the native forest vegetation
could result in severe stream salting.

Fire

Climatic conditions in summer and the
flammable nature of the vegetation
result in a high fire risk in the study
area, which has a history of frequent
fires, We know that fires have formed
part of the environment for thousands of
years, but not the frequency or lntens-
ity of those 1it by lightning or Aborig-
ines before European settlement. How=-
ever, certainly thelr frequency and
severlty, and the area burnt annually,
increased 1n the followlng 100 years.
Settlers used fires to elear land, and
to burn old growth and encourage new
shoots on grazing runs. Often these
burned uncontrolled through thousands of
acres of bush.

The frequency of wild fires has fallen

during the last two decades due to the
introduction of mechanized land clear-
ing, a reduction in forest grazing,
better public education, and the efforts
of fire control organizations., In the
spring and autumn each year, officers
burn large areas of publie land to
reduce fuel. These planned, low-1inten-
slty fires remove part of the build-up
of scrub and litter fuels on the floor
of the forest, and so lessen the like-
lihood of high-intensity fires in
summer.

However, despite all precautions, a
high bushfire hagzard on the public land
perslists. Under "blow-up" conditions
of high temperature, low humidity,
strong winds, and dry fuel, fire control
iz almost impossible. Fires burning
under these conditlons can destroy or
damage hardwood and softwood timber
stands and wildlife habitats, and can
invade farmlands and residential

areas. Fires of this nature are a
hazard to all forms of land use.

Fuel reduction or controlled burning

is widely practised in Australia, and
the technique is recognized as a nec-
essary part of any programme aimed at
minimizing the risk of destructive wild
fires. However, nobody knows what long-
term effects regular low-intensity
fires at intervals of 5-T7 years would
have on plant and animal communities,
and on soil and hydrology. In the long
term regular firing could remove much
of the diversity of the environment and



produce unwanted soil and hydrological
properties.

In the short term, adverse effects can
be minimized at the operational level

by leaving a mosaie of unburnt forest
within areas to be burnt. However, more
research 1s needed to determlne the
long-term effects.

Hazards Affecting Groundwater

On the Follett Plalns the Whalers Bluff-
Gamblier Limestone aguifer system 1s an
important resource capable of supplying
large quantities of good-quality water
at low cost, but its shallowness and
uriconfined nature present several
problems in the management and conser-
vation of supplies.

Recharge

The rate of recharge to this system
depends on the amount of rain falling in
the area and on the rate at which it
perceclates through soll and roots into
the underground storage. The intake
area for any bore 1s essentially the
land immediately around it, and during a
run of dry seasons high rates of dis-
charge from a bore could cause the water
table to fall markedly. Under these
conditions the water levels in a number
of bores concentrated in a small area
could fall, leading to increased pumping
costs. However, the permit and licensing
provisions of the Groundwater Act 1969
now safeguard agalinst this possibility.
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A second problem is the intercepticon
of water before i1t reaches the agquifer,
Extensive drainage schemes such as
those of south-eastern South Australia,
Strathdownie, and the Ardno-Dartmoor
area remove larpge volumes of water
from the area before significant down-
ward percolation into the underlying
agquifer can occur,

Similarly, mature plne plantatlons can
lower the reglonal water table. Holmes
and Colville investigated a pine plan-
tation on the coastal plains near Mount
Gambler. Their hydrological measurements
showed that 1in most years the trees
intercept and use all the rain that
falls on the plantation, leaving none to
recharge the groundwater. Plnes may
also directly tap the water table with
their deep root systems.

The combined effects of drainage and
large-scale plantation establishment
could seriously affect water levels 1n
the Whalers Bluff-Gambler Limestone
aquifer system and reduce the usefulness
of this valuable resource.

Lowering of the regional water table -
as a result of artificial drainage,
large-scale pine plantations, or greatly
increased use of groundwater for irri-
gation - would tend to have the effect
of draining the remaining swamps and re-
ducing the accession of fresh ground-
water to the lower reaches of the
Glenelg River and the coastal and
littoral reglons.
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Follutlon

In common wilth surface water storages,
shallow agquifers are vulnerable to
contamination from soluble and suspens-
ible materials (o0il, detergents,
agricultural pestlcldes, and fertlil-
izers) deposited on the surface within
the catchment area. Avallable evidence
suggests that bacterla would be

removed after a comparatively short
distance of travel in sandy formations
such as the Whalers Bluff Formatlon,
but could constitute a serious problem
with cavernous limestones such as the
Gambier Limestone. The aguifers could
also remove other materlals to a greater
or lesser degree, but this capacity is
limited and depends on the aguifer
composition and the nature of the
materials introduced. Some stable
soluble materlals tend to persist, and
f'or this reason development and use of
land near bores supplying water for
human consumption should be carefully
controlled,

Clearly, the hydrcloglcal regime in

this region is complex in character and
potentially sensitlve to major inter-
ference. The effects of any changes
made to the system would tend to develop
slowly and cannot all be predicted from
present knowledge. However, they would
probably eventually lead to subtle, and
to some extent irreversible, changes in
the environment that would affect the

flora, wildlife, and fish of the area.
Biclogical Hazards

Diseases and pests have a minor impact
on agriculture, forestry, and the native
flora and fauna in the study area at the
present time.

The 1Insect population of the region has
not been studied, but few harmful
effects have been reported.

Red-lepgped earth mites sometimes damage
pastures, and blowfly strike can be
troublesome 1n the sheep industry, but
they cause little harm, and husbandry
practices usually provide adequate con-
trol. Insect vectors have helped to
control rabblit populations.

On the other hand, the sirex wasp poses
a potentlally serious threat to the
softwood plantations of the area. It
was first found east of Melbourne, but
the area of infestation has slowly
extended, and 1t has been recorded as
far west as Camperdown. Its future
westerly spread is also expected to be
slow.

Bioleogical control appears to have been
successful in keeping the population of
the specles at a low level. Sirex wasp
larvae were detected at Portland in May
1972 in a crate containlng wood-process-
ing machinery from Europe. The shipment



was fumigated before being transported
to its destinatlion in Mount Gambier,

Wide ranges of pathogenle fungi, bac-
teria, and viruses doubtless occur 1n
the area. Current land use and
management technlques have not upset
host-pathogen relations to the extent
that widespread plant or animal disease
putbreaks are common. The fungus
Phytophthora einnamomi exists in the
area and killed radiata pine windbreaks
in 1969/70, but no attacks on native
vegetation have been reported in this
area., However, marked disturbance of
the forest environment, especially in
poorly drained zones, could conceivably
upset the current plant-pathogen
balance.

The weed African feather grass (Penni-
setum macrourum) grows primarily on
agricultural lands, roadsides, and river
banks. It has spread throughout the
northern half of the area and as far
south as Dartmoor. However, research
conducted by the Vermin and Noxious
Weeds Destruction Board has established
control methods. Small patches of
blackberries (Rubus frutieosus), bone-
seed (Chrysanthemoides monilifera), and
bladder campion (Silene cucubalus) also
grow in the study area, but weeds cannct
be considered a substantial environ-
mental problem here.

The area has a low rabbit population,

7082728
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although large numbers are present

where control 1s difficult, notably on
the stony rises running from Lake Condah
to Tyrendarra.

Small native animals are subject to
attack by introduced predators. Foxes
are common throughout the area and
feral dogs and cats are found in some
localities. Populations seem to be in
reascnable balance and predation is
not regarded as a substantlial hazard
here.

Man's hunting and trapping activities
appear to be limited and exert only
minor influence upon the animal popu-
laticns of the area.
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NATURAL AREAS

In Australla, 1n less than 150 years of
extensive settlement, we have establish-
ed a viable and prosperous nation, but
in the process we have greatly changed
the whole environment, It 1s now diffi-
cult to find any large tract of country
in 1ts virgln state.

Fortunately the worst excesses of land
exploitation, such as uncontrolled logg-
ing, overgrazing, and frequent burning,
are now over. Now a rapidly growing
demand has develcped, here as elsewhere,
for land still carrylng natural
vegetatlion and wildlife toc be set aside
in speclal reserves in which further
development 1s kept ot a minimum.

The Need for Natural Areas

Natural areas are requlred for a number
of reasons.

Recreatlional

Many forms of outdoor recreation,
includlng those related to enjoying and
understanding natural environments and
those requiring solitude, need natural
reserves, These give modern sophisti-
cated people an opportunity to renew
contact with the natural world where

thelir ancestors once struggled for
existence.

Aesthetic

The preservation of the incredible
beauty and regional diversity of the
natural landscape should supplement our
proper concern for the preservation and
display of Man's own finest creations -
art, music, buildings, and writing.
Thus we must preserve characteristic
Australian scenery and wildlife within
an economic system that necessarily
encourages the import and spread of
exotle plants and animals, often in
monocultures,

Ethical

Preservation of the species that have
evolved on earth over more than 500
million years involves the recognition
of the right of innumerable specles,
which may contribute nothing directly
to Man's welfare, to co-exist with him.

Economic

Tourism has become one of the world's
most valuable industries, and natural
areas that glve a country its individual



character are a major factor in attract-
ing tourists.

Seientifilc

We need to preserve undlsturbed samples
of natural ecosystems, which provide
basliec data of value in understanding and
improving the artificlal ecosystems on
which we rely for food, water, timber,
and other natural products. We must
also preserve specles and varieties (a
"gene-pool") that one day may have pro-
found value to Man, elther directly or
through his domesticated plants and
animals. We must conserve a bank of
parental material for improving our
agricultural and forest species and for
medicinal and pharmacologlcal purposes.

Educatlional

Biology is the sclence of tomorrow and
for educatlion 1n biology (including
animal behaviour) we need outdoor lab-
oratories and an abundant and renewable
supply of species and individuals. A
large natural area gives opportunities
not only for enjoylng natural scenery,
but for every variety of study, from
simple natural history observation to
the most sophisticated non-destructive
experiments.

Viabllity of Natural Areas

Viability is influenced by a number of
factors, the most important of which are
discussed below.
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Type of community

Viable populations of plant specles
could generally be maintained on much
smaller areas than populations of large
mammals.

Frankenberg has suggested that a minimum
of 10,000 acres 1is required for Victor-
lan plant communities. Research in
Western Australia indicates a minimum of
50,000 acres 1s required to maintaln a
full complement of the local macropod
specles.

Proposed uses

The area must be large enough to absorb
the lmpact of proposed uses. Natural
areas set aside primarily to provide
opportunities for solitude and primitive
unconf'ined forms of recreation must be
very large. In Canada 1t has been sugg-
ested that such an area should require 2
full days to cross, on foot, at its
narrowest point. This could involve
more than 100,000 acres. But 100 acres
or less may be quite sufficient to
preserve a particular small plant
specles.

Use on adjoining land

Aerlal top-dressing and pesticide spray-
ing may have influence for half a mile
outside the area of application., It
follows that a buffer area at least this
deep 1s requlired around natural areas if
they are to be safe from such effects.
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Susceptlbility to hazards

As well as hazards caused by Man's use
of the area itselfl or adjolnlng areas,
there are natural hazards such as

fire, flood, and dlsease. The larger an
area lgs the more llkely it is to survive
these ., Protection may also be achieved
by setting aslde several separate
examples of the particular type of land.

Degree of management

"Natural" areas should be "manapged".
Although seemlngly a contradlctlon in
terms, this 1s often necessary as nature
is dynamic. Management may take the
form of altering fire regimes, culling
animal populations, strictly controlling
the number and actlivities of visitors,
fencing to exclude Introduced animals,
or eradicating introduced speclies. The
degree of management possible depends
upon objectlive knowledge of the environ-
ment, the technliques avallable, and the
cost of implementing them. Careful man-
agement enables small areas to remain
viable.

Choosing Areas

In selecting natural areas for reser-
vation in the study area we must bear in
mind the following considerations:

* the great diverslity of interests of

the population, including residents
and visitors

long-term claims of all land users,

especilally where natural vegetation

has survlived on the most fertile and
well-watered land

the possibilities of multiple use of
a single area

cost of essential management

biological content and diversity of
the area (In the absence of current
information on the fauna, it may be
necessary to select, in the first

place, for vegetation and habitat.)

the migratory and nomadic habits of
some anlimals, especlally the birds,
with reference to the need for safe
natural corridors or flight paths
linking feeding and breeding grounds
atc.

scenic consideratlions - of special
value in recreational parks

the need to conserve communitles of
the common species rather than
conecentrating only on the preserv-
ation of wvarieties in very small
non-viable reserves (Nevertheless

we must not neglect consideration of
remnant patches of vegetation, the
last surviving examples perhaps of
once important communlties.)

the desirability of having compact
areas with natural boundaries
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The Kentbruek Heath
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(Compact areas are usually the
easlest to manage and maintain.
Watersheds often form good boun-
daries, as they ensure the natural
unity of the area and the integrity
of 1ts water regime.)

In practice, it is likely that the best
system will include a few fairly large
areas (exceeding 50,000 acres) in which
the major communities are represented,
supplemented with a greater number of
smaller, more intensively managed
areas.

The Study Area

Though large parts of the study area are
still in a relatively natural condition,
certaln types of land that are well
sulted to agrliculture have been almost
totally cleared. Remnants of the
natural vegetatlon that once covered
these areas still remain in scattered
pockets., If a sample of each type of
land i1s to be preserved in 1ts natural
state, any viable remnants need to be
reserved. There may not be any land
carrylng natural vegetatlon in the
Casterton Land-Zone and in most of the
Hamilton and Dundas Land-Zone.

The higher-rainfall parts of the study
area have a hlgh value as natural areas
because they support the most westerly
occurrence of the open forest and wet
heath communilties typlcal of scuth-east-

ern Australia, and are separated from
similar areas to the east by a distance
of 80 miles. Many plants and animals
are at the extreme western limit of
thelr distribution.

The Glenelg River pgorge, one of the
outstanding natural features of the
area, has a high value as a natural area
from recreational as well as from sclen-
tific points of view, while the sand
dunes of Discovery Bay offer the best
opportunities for coastal solitude in
western Victoria.

Although reserves established 1n the
study area may be llttle used over the
next few years because of 1its small pop-
ulation and remoteness from major
citles, they wlll have great potential
for the future as populatlion increases
and 1ts distribution changes.
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RECREATION

Recreatlion Involves actlivity that
provides a release from the everyday
stresses of 1life., Obviously it takes a
multitude of forms, and individual
preferences vary.

This chapter concerns recreation on
publie land, which ean involve such
activities as skling, hiking, trail-bike
riding, picnicking, or simply sight-see-
ing. Some of these may require large
tracts of land. However, it is not
always necessary or desirable to prevent
such land being used for other purposes
at the same time, Often uses such as
timber production, cattle-grazing, or
mining can occur together with recrea-
tional activities, provided restric-
tions are imposed.

Factors Affecting Demand
The increasing demand for land for re-
creation can be attributed to a number
of factors.
Population
The size of the population as well as

its density in particular areas will de-
termine the demand for land for recrea-

tion. Victoria's population has doubled
in the past 35 years and is now about
3,500,000, An overwhelming proportion
1s concentrated in the metropelitan
area.

Income

In general, the bulk of the population
has more money to spend after paying
essentlal expenses. Many spend scome of
this money on reecreational activitles.

Lelsure time

As working conditions improve, lndivid-
ual periods of leisure such as week-
ends, annual holidays, and retirement
years are lengthening.

Transport and communications

Improvements 1n transport increase the
mobility of populations, making areas
more accessible and increasing the
effective length of individual periods
of leisure. More efficlent com-
munications disseminate information and
ideas more freely and increase people's
knowledge cof places to go and things

to do.
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Location of eities and towns

The peographic leoecations of cities and
towns in relation to available natural
features of recreational interest, such
A3 beaches and snow flelds, influence
the types of activities pursued.

Life style

Life style cannot really be considered
in iseolation from the factors outlined
above. However, additional factors such
as education, age, and fashion can in-
fluence the degree of participation in
cutdeor recreation.

Evidence indicating the lncreasing de-
mand for outdoor recreation in recent
years can be obtained from the few Vie-
torian fipures available. These indi-
cate that while the population has been
inereasing at 2% per year (doubling
every 35 years), the number of people
using developed areas of national parks,
the number of ecar and motor-boat regis-
trations, and similar indices are all
increasing at 10%-15% every year
(doubling in less than 7 years).

Although it may be eclear that the demand
for outdoor recreation is increasing,
the nature of this inecrease is difficult
to prediet. Actlvities that are popular
now may not be so in the future and com-
pletely new types are certain to emerge.
All that can be done is to plan for an
increased demand for ocutdoor rec-
reation and keep the plan as flexible as

possible to cope with changes in its
nature.

Choosing land for outdoor recreation

As was previously mentioned, outdoor
recreation is often compatible with
other forms of land use. However,
scmetimes areas must be set aside
specifically for recreation,

The area and nature of the land chosen
will depend upon the type of recreation
to be pursued. At one extreme, small
areas that retaln little of the natural
environment are used for such activities
as tennls, golf, and picnicking. Major
usage occurs after work and at week-
ends, and they are invariably located
close to the population that uses them.

At the other extreme, areas of thousands
of acres are used for such activities as
hiking, sight-seeing, camping, fishing,
and nature study, mainly during
vacations., Development is usually
limited to a small part of the area, the
rest being undisturbed. These areas are
located where outstanding natural
features occur, often far from the popu-
lation usling them.

Obviously a complete range exists be-
tween these extremes. American statis-
tics 1lndicate that the greatest 1increase
in demand will be for the intermediate
areas that are outside large urban
centres but within about 2 hours' driv-
ing time of them,
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Area of land required Glenelg River. They include driving for
pleasure and sight-seeing, fishing,

In many respects, an area's carryling boating, walking for pleasure, picnick-

cgpaclity for outdoor recreation can be ing, swimming and sun-bathing, nature

assessed In physical terms 1n the same walks, water-skiing, and duck-shooting.

way as a farmer determines the optimum Table 9 lists these activities and

stocking rate for his farm. A partic- thelr requirements for land.

ular site can accommodate a certain
number of cars and people, and above
this level damapge to the vegetation
and soil will occur, leading to
deterioration of the land.

Moreover, a psychological element must
also be considered: overcrowding
detracts from people's enjoyment of the
area although the land may not suffer
physical damape.

The analogy with the determination of
stocking rates on a farm over-simplifies
the case to some extent, because
attractive and accessible parts of a
recreational area tend to be used
extensively while large parts are little
used, An added complicatlion 1s that
people use these areas intensively for
brief periods and not at all for longer
periods. This results from the inter-
actlon of available lelsure and weather
condltions with the distance of the
recreational area from the population.

In the Study Area

Outdoor recreation activities in the
study area are concentrated mainly along
the coast at Nelson and near Portland,
and along the lower reaches of the Fighing and boating on the Glenelg River
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Table 9

Main types of outdoor recreation in the south-west and their land requirements

Type of recreation

Land requirements

Passive outdoor pursults
Driving for pleasure

Sight-seeing

Pienicking

Nature walks

Walking for pleasure

Recreation on developed sites

Organized outdoor sport

Caravanning

General protection of diversity in the landscape.

Preservation of historic points, scenic lockouts,
and outstanding natural features.

Provision of suitable facilities in open-space
surroundings readily accessible from urban
centres,

Preservation of natural areas, provision of
walking tracks and interpretative services, and
exclusion of vehicles.

General protection of diversity in the landscape,
and provision of access to areas of public land,
ineluding stream frontages and coastline.
Exclusion of vehicles from some areas.

Some areas of public land may be required for
golf courses, football grounds, and alrfields
close to urban centres.

Provision of facilities in pleasant surroundings
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Table 9 (contd,)

Type of recreation Land requirements

Open-country recreation

Hiking Preservation of extensive areas of open space,
particularly areas with diverse landscape and
outstanding natural features; exclusion of
vehicles from some areas.

Camping Provision of suitable facilities in areas of open
space close to water and outstanding natural
areas.

Hunting Preservation of habitat for game species.

Cross-country driving Provision of open space areas that can withstand

this type of recreation, some distance from
areas being used for other forms of recreation.

Horse-riding Provision of open space with paths.
Water-based recreation

Swimming or sun-bathing Provision of access and suitable facilities at
safe beaches and other swimming areas, particu-
larly those close to urban areas.

Boating Provision of access and suitable facilities
along stream frontages and shorelines.

Flshing Provision of access to stream frontages and
coastline, protection of stream banks and
aquatic habltats,




! 1 1l rournd 14 red, 11 C=
1 and 11 jambier, than further
P
fing beaches at Bridgewater Bay and
the mouth of the Surry Rliver at Nar-
awong are popular, and surf and rock
ishing takes place at numerous polnts
i1longe the coast. The lighthousze and
»1liff's at Cape Nelson attract visitors

and a scenle drive runs along the c¢liff
tops of Nelson Bay, but it 1s in poor
repalr and is not heavily used.

'he Discovery Bay dunes are used qulte
intensively for dune-buggy riding, and
rater=skiers use the Bridpewater Lakes

during the summer months.

ount Riehmond 1s a popular plenie place
Ffor Fortland people and a look-out tower
has been constructed there, The wild-
flowers of the Kentbruck Heath, the

arby Cobboboonee forest, and the Bul-

ey Ranpges attract visitors 1n spring.

'he lower reaches of the Glenelg River
provide fishing, boatling, water-skilng,
and sight-seelng, and the area around
Helson 1z more intensively used for ple-
1ieking and l.f"_]!'!i;-Erli" as well, The
rincess Marparet Hose Caves recelve

nany visitors, who drive to the caves The Princeas Margaret Rose Caves




from the Princes Hiphway or travel by
boat from Nelson.

Other locations used for outdoor rec-
reation at present are the Crawford
River west of Hotspur and Bailley's Rocks
north of Dergholm. FPeople drive for
pleasure throughout the area, and the
many swamps attract duck-shooters.

Recreation survey

On behalf of the Land Conservation Coun-
¢il, Monash University School of Geo-
graphy surveyed the lower Glenelg region
during the period Christmas 1971 to
January 1972 in order to determlne the
numbers of people using the recreation
areas for various activities. They
selected this reglon as the most heavily
used in the study area, and timed the
survey to colncide with the summer-
holiday period of peak usage. They
interviewed 783 groups, comprising 2,868
people.

Their results revealed a relatively low
present level of recreational use. On
the most heavlly used area, the Nelson
foreshore, they interviewed 189 groups
over 4% sampling days (each of these
days was sunny and three of them were
either week-ends or publiec holidays).

A study of the home addresses of those
interviewed showed the marked degree to
which the region at present has local
rather than State-wlde significance.
Almost L40% came from the area bounded
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The use of natural areas may spoil them

by Naracoorte, Hamllton, and Port Fairy,
and almost 70% of the 104 lessees of the
permissive-occcupancy dwellings along the
lower Glenelg River came from within a
radius of only 40 miles from Nelson.

This current level of recreational use
has resulted partly from the region's
dlstance from the major centres of pop-
ulation at Melbourne and Adelaide and
its small local population. Moreover,
i1t 15 well off the direct route between
the capital cities and its attractions
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A quiet bend on the Glenelg River

have been little advertised, Because
comparatively few pecople vislt the
reglon, very few facilities have been
provided.

In contrast, 1t 1= bellieved that demand
Inereases and improved transport will

lead to substantial medium-term
increases 1in the number of visitors,
especlally in the southern part of the
study area, where the coastline, the
lower Glenelg gorge, and Kentbruck Heath
provide outstanding attractions.
Improved facllities are a necessary pre-



requisite to such an upsurge, not only
to allow enjoyment of the natural
features, but to protect those features
from the pressures of use.

Summary

Examination of soeial and economie fac-
tors and present trends Indicates that
the general level of recreation activity
is likely to increase very greatly in
the future., Declsions to reserve
adequate land resources for recreation
should be made now.

The most popular locallties in the study
area are the coast, the lower reaches of
the Glenelg Rlver, and natural areas
around Portland. Most of the people
using the area come from nearby dis-
triets, including South Australia.

However, the current levels of recrea-
tion activity are low because of the low
regional population, long distances

from the large populations of the capi-
tal eitles, and a lack of facllities and
publicity. Overseas experience strongly
suggests that pressure can be applied to
recreatlion resources very suddenly.
Areas that are lilttle used at present
may experlence very high, even destruc-
tive, pressures 1in the future.
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AGRICULTURE

The pastoral industries dominate land
use in the south-western study areasa.

The gross value of wool, llivestock, and
dalry productlon 1s of the order of

$15 to $20 million per year. The
townships are based upen service
industries that transport, market, and
process agrlcultural products and supply
farm inputs. The tables in thils chapter
have been compiled from Commonwealth
Bureau of Census and Statistics flgures.

The present use of developed land

Table 10 shows the dominance of pasture,
and therefore of the livestock
industries, in local agricultural land
use.

Wool, fat lamb,and beef production are
the major animal industries of the area.
Dairying is of minor lmportance, belng
restricted to small areas around
Portland, Heywood, and Merino.

Figure 1 shows the trend in livestock
numbers since 1965/66. Over this period
sheep numbers dropped due to the drought
of 1967/68 but regained their 1966/67
numbers within a year in Glenelg and
within 2-3 years in Portland. The

number of dairy cattle has declined over
the pericd; 1t represented about 15% of
total cattle numbers at March 1971.
However, beef cattle numbers have .
increased very substantially, partic-
ularly since the 1967/68 drought.

Small areas carry cereal crops,
vegetables, potatces, orchards, and
vineyards. The potato industry is
concentrated in the Cashmore area and
the orchards alsc lle to the north of
Portland. These enterprises have

local importance but do not make substan-
tial contributions to State production.
Apleculture 1s a mlnor industry, but one
that largely depends upon the native
flora of public lands. The recent high
price levels for honey may encourage
some expansion of the industry.

Since 1945 the average size of
propertlies has declined, partly as a
result of War Service Land Settlement.
Well over 100 families were settled in
the study area durlng thls periocd, the
majority on dailry farms within Glenelg
Shire. However, the past 4 years

have seen a decline in the number of
rural holdings and an increase in the
average size of each one.



Table 10

Agricultural Land Use as at March 31, 1971

Portland* Glenelg® Total

Number of holdings 1,253 753 2,006

Total area occupled (acres) 555,606 592,869 1,148,475

Crop " 8,430 T2033 15,443

Fallow i 5,937 5,984 11,921

Native pasture " 71,406 99,483 170,889

Sown pasture " 432,871 hav,294 860,165
Balance of occupled

| area " 36,962 53,095 90,057

¥ Shires of Portland and Glenelg. Portland figures exclude Portland town

statistics and are not exactly comparable with earlier years.

TM81/72 -9
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Farm Size in

Table 11

the South-West Study Area
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Year 1967/68 1968/69 1969/70 1970/71

Number of Glenelg 799 788 769 753
holdings

Portland 1,306 1,328 1,301 1,288%
Total area Glenelg 605,681 610,475 605,242 592,869
occupled
(acres) Fortland 536,334 539,408 550,917 557 ,418%
Average size Glenelg 758 775 787 787
of
holdings Portland 411 Lo6 h23 433
(acres)

* Figures for Portland town plus shire

At the present time pastoral activities
appear to have little direct 1impact upon
the remaining public lands of the area.
However, certaln of these lands are sub-
Ject to grazing licences, which usually
supplement grazing on private property.

Development potential of alienated lands.

The relatively favourable economic

to enable comparison with earller years

conditions of the 15 years followlng
1950 encouraged timber clearing and
pasture improvement on private lands.
Some more recent examples of private and
government-sponsored agricultural land
development can be found in the
Kentbruck area, also to the west of
Dartmoor (Palpara) and around Dergholm,
However, timbered country is not typleal
of the alienated lands of the reglon.
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Table 12
Pasture Improvement and Stocklng Rates
Three-year average Three-year average
1960/61 to 1962/63 1968/69 to 1970/71
Shire of Shire of shire of Shire of
Glenelg Portland Glenelg Portland
Total area occupied (acres) 553,993 526,533 602,862 549,248
Percentage of occupied area 85 81 89 89
under native or sown pasture
Percentage of occupled area
under sown pasture 49 53 71 75
Percentage of total pasture
recorded as sown pasture 63 65 80 84
Average stocking rate ¥ 2.0 2.3 2 3.0

* A very crude index of stocking rate has been calculated by multiplying total

cattle numbers by six and adding this to sheep and lamb numbers.

This sum,

divided by the total area of sown and native pasture, gives the index shown

above.
within each Shire.
needs are commonly used.

Actual stockling rates will vary widely between farms and localitles
Better systems of relating avallable forage to animal
However, this erude index is considered to be adequate

here, given the nature of the baslc data and the prupose of the calculation.




Agricultural holdings in the study area
occupy a total area of about 1.15
milllion acres. After allowing for those
areas that would not be cleared on a
"fully" developed farm, it appears that
less than 50,000 acres of timbered land,
with potential for pastures, remaln on
agricultural holdings. Clearly, any
substantlial increase 1n livestock
production from alientated lands must
come from land already under pasture.

Table 12 shows the large increase in
pasture improvement in the area that has
occurred since 1960. This development
has enabled farmers to increase stock
numbers, initlally as sheep, but in
recent years as beef cattle. It 1s
estimated that about 350,000 tons of
superphosphate has been applied to
pastures since 1960. Evidently a few
hundred thousand acres of pasture remain
unsown or infrequently fertillzed. The
further development of this land towards
its physical potentlal will ultimately
depend upon farmer attitudes and upon
the price levels achieved by beef, wool,
and fat lambs relative to the costs of
pasture and other farm 1lnputs. Early in
1972, cleared alienated land was
avallable for pruchase wlthin the area.
Price levels appear to be equlvalent to
the cost of clearing and developing
similar land from virgin bush, but
wlthout allowing for possible taxation
savings. (The Category 1 lands in the
higher-rainfall zones of Portland Shire
described on page 120, and in Table 13,
on pages 122-3, may be an exception.)
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In summary, the further development of
private agricultural lands 1s possible
but will depend upon future price levels
for pastoral products and inputs.
Ignoring taxation conslderations, 1t
appears likely that the further
improvement of pastures on cleared or
seml-cleared land would prove at least
as profitable as the development of
virgin lands.

Outlock For Agricultural Products

It 1s extremely difficult to assess
market prospects for farm products.
However, they are an important
consideration in rural land use
decisions. The major farm products of
the south-west study area are meat,
wool, and dairy products.

Meat production

In 1970/71, Australia produced record
levels of all major meats. The large
increase in beef cattle held on farms
indicates that beef production will
increase at an even greater rate over
the next few years. The Commonwealth
Bureau of Agricultural Economics
(B.A.E.) suggests that these "increases
are likely to be assoclated with
increased sales to lower-priced export
markets and with significant extra
volumes golng to the domestlc market.
This could lead to a clackening of
retall prices of beef and at the same
time Increase competitive pressures on
prices of other meats."
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Cattle grazing on red gum plains

The 1971 mating statlstles provide some
evidence that producers intended to
increase lamb production. However, as
export prospects are limlited ". . . this
could lead to scome downward pressure on
lamb prices and could be accentuated by
competltive pressures from other meats,
particularly beef". It is clear that
producers were already dissatisfied with
1971 lamb prices. It 1s not known
whether the high lamb prices of winter

1972 will be repeated in future years.
The export demand for mutton is
substantial, but estimated price levels
are such that mutton production is
likely to remain a secondary object of
other sheep actlvitiles.

In summary, meat productlon, especilally
beef', appears to have reasconable long-
term prospects but production increases
already planned may exert a downward
pressure on Australian prices. The
volume and price levels of international
trade willl largely depend upon policy
decisions in the major importing
countries or blocs.

Wool production

Australian wool production 15 expected
to fall slightly from 1970/71 to
1972/73. Although the recent strong
price rally will moderate this trend, no
marked increases in output are likely in
the medium term. The B.A.E. suggests
that ", over a longer term wool
prices are not likely to reach and
maintaln levels of only a few seasons
ago. Increasingly the price of wool

is being influenced by developments in
the entire fibre market which are
tendlng to constraln the limlt to which
prices might otherwlse reach."

Although many Australian producers have
few alternatives to wool productlon,
farmers in the study area do have
alternatives because of the compara-
tively reliable rainfall.



The marketing of wool 1s expected to
undergo radical change over the next
few years. This has the potentlal to
effect changes in the economy of minor
wool-selling centres such as Portland,
but the direction and extent of these
changes are uncertaln. If objective
measurement and sale by sample become
prevalent, conceivably the quantity of
wool handled and shipped through
Portland could increase, despite a
decline in, or cessatlon of, actual
sales at Portland.

Sheep in yellow gum woodland
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Dairy production

Australian dairy cow numbers have
continued to decline and milk production
fell in 1970/71 (although output was
still the second-highest ever recorded).
However, dairy cow numbers have been
increasing slightly in Victoria. There
is a trend towards a smaller number of
efficient farms concentrated in the most
favourable distriects. Froposed quota
schemes aim at adjusting future output
levels to the quantities demanded at
acceptable price levels.

In the short term, the outlook for dairy
products remalns very favourable and

the current strong demand at high prices
cannot be met. This wlll slow the
longer-term decline in Australilan cow
and farm numbers. However, 1f the new
members Joln the European Economic
Community azs planned, and the agricul-
tural policy of that Community 1s not
drastically changed, 1t 1s possible that
Australian dairy exports will decline 1n
price and volume after 1973, and that
prices will recede from the present high
levels.

Minor industries

The horticultural 1industrlies appear to
face very poor market prospects.
However, at least 1in the short term,
the ocutlook for honey is excellent.

In short, of the major farm products
suited to the south-west study area,
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beef has the most favourable market
prospects. However, widespread
agreement on thils fact<has led to
increased supplies becoming available,
and the extent of access to the American
and Japanese markets could largely
determine medium-term Australlan beef
prices. This 1s, of course, influenced
by government pollicy declsions in those
countriles.

The market prospects for wool, lamb, and
dairy products are not so favourable as
to encourage the establishment of new
producers largely dependent upon these
enterprises. In the medlum, term,
unforeseen demand lncreases would raise
prices and so encourage additional
output through the intensification of
exlsting farm operatlons.

The Capability Of Public Lands
For Agriculture

Part IV of this report discusses the
agricultural potential of speclfic
public lands. Assessment of land's
capability for agriculture requires the
conslderatlion of physical factors, such
as rainfall and soil type, as well as
economic factors, including the costs of
development and of malntalining the
productivity of the land. The report
has not studied the profitability of
agricultural development 1in detail at
the individual farm level.

The classification of Table 14 has been
used later 1in Part IV. It has a

physlcal basis and is oriented towards
the pastoral industries - the use of
land for speclal crops, orchards, or
vineyards has not been considered.

Land category 1

The publie lands in this category are
characterized by medium-fertility
gradational soils of loam and clay

loam surface texture. They occur in the
Portland Land-Zone and can support
productive perennial pastures but are

at present covered by an open forest of
messmate and brown stringybark, which is
used for hardwood production. Average
annual rainfall is greater than 30 in.

Pasture establishment here involves
bulldeozing, wlndrowing, heaping and
burning, ploughling, root-raking, discing
and harrowing, drilling seed, and
applying fertilizer. Fencing, water
supply, and bullding costs must also be
incurred in development.

The costs of development will vary
according to the size and density of the
trees. An average estimate for the
total cost of development of a farm unit
on this land would be up to $180 per
acre (not including livestock). When
fully developed, these pastures would be
capable of supporting about 4 to §
stock-equivalents per acre, or one
milking cow to 2 to 2% acres. One
stock-equivalent (SE) is defined in
terms of the amount of feed required to
maintaln a mature, dry sheep, at average



district production levels, for 1 year.
Approximate values for other livestock
classes include: 1 breeding ewe plus
lamb = 1.5 SE, 1 cow with calf at foot
= 10 SE, and 1 adult steer = 8 SE.

Speclal treatments needed for pasture
establishment include small amounts of
lime and the correction of molybdenum
and copper deficlencles, plus the
liberal use of superphosphate.
Maintenance 1involves the annual super-
phosphate applications and periodic
dressings of potash fertilizer, partic-
ularly where intensive utilization
occurs.

Land category 2

This land supports vegetation conslst-
ing of open forest, gum woodland, or
heathland. Its duplex soills have a
surface horizon of sandy loam texture
overlying clay subsolls at less than

24 in. Average annual rainfall varies
from 27 in. on the most favourable soils
to 36 in. on the poorer soils. Category
2 occurs in the Kanawinka Land-Zone
where the sheets of sand are thin or
absent, and in the Heywood Land-Zone.

Such lands can be made to support pro-
ductive pasture. Development costs will
vary according to the denslty of the
forest and heath, but would not differ
appreciably from those on category 1
land. Actual clearing costs could be
lower, but the higher cost of fertilizer
and the need to lnstall adequate

121

dralnage on wet heath lands would offset
this. The development of pastures on
these soills requires application of
large amounts of lime, adequate super-
phosphate and potash, plus the trace
elements copper,zinc, and molybdenum.

However, when developed, they can be
made to support at least three to four
SE per acre, 1if they are adequately
fertilized and managed correctly.

Maintenance costs are higher than for
Category 1. In additlon to the annual
use of superphosphate, potash must be
applied frequently and dressings of
copper and molybdenum are needed every
few years.

The wet heath and tree heaths represent
a high percentage of the public land
in the southern part of the study area.

Land category 3

Category 3 land consists of shallow

sandy loams, which support an open forest
wlith associated shrubs. It 1s limited to
the Nelson Land-Zone, where average
annual rainfall exceeds 30 in. Pastures
based on annual specles can be developed
with the use of superphosphate plus the
correction of copper and zinc deficlen=
cies. The costs of farm development will
vary according to the density of the for-
est, but full development would cost about
$140 to $180 per acre. The potential
carrying capacity of this category 1s
about 3 SE per acre.
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Table 13

AGRICULTURAL LAND CLASSES

Category

Solls

Rainfall

Red to brown weakly bleached gradational solls
of clay loam over clay textures, and some
brownish gleyed solls of clay texture -
Portland and Dundas (southern part) Land-Zones

Duplex solls of sand to sandy loam over
clay within 24 in. of the surface - areas
of thin sand sheets in the Kanawinka
Land-Zone, and Heywood Land-Zone

Red to black soils on limestone, and
coloured, loamy leached sands with an
impeding layer within 48 in. of the
surface - Nelson Land-Zone

Grey to white leached sands, with an
impeding layer within 48 in. of the surface;
duplex solls of acid sands over clay.

Grey to white leached sands, with
no impeding layer within 48 in. of the
surface - Kanawlnka Land-Zone

greater than 30 in.

greater than 27 in.

greater than 30 in.

variable

less than 27 in.

variable




Table 13 continued
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Vegetation

Pasture carrying capaclty¥
(Stock-equivalents per acre)

Open-forest II of messmate, peppermint,
and gums, and open-forest I of
swamp gum

Varlable - wet heaths and gum
woodlands in Kanawinks Land-Zone,

and open-forests I and II of

messmate and gums 1n Heywood Land-Zone

Open-forests I and II of manna gum
and manna gum - brown stringybark

Open-forest I of brown stringybark
over heath

Open-forest I of brown stringybark
over bracken or low heath

4-5

3-4

* Estimated carrying capacity 1in the absence of marked changes in technology

or economle factors,
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Land category U

Ccecurring throughcut the study area,
this category represents a major part

of the publle lands. The solls - acid
sands to sandy loams of low fertility
with an impeding layer within 48 in of
the surface - support an open stringy-
bark forest and assoclated heath under-
storey. Areas of duplex soills receiving
less than 27 1in. of rainfall per annum
fall into this category.

For pasture development, speclalized
sowlng techniques are essential. They
involve the use of lime, superphosphate,
potaszh, and trace elements. The costs
of development are high and would vary
from $140 to $180 per acre. And even
when fully developed such land can
support only poor pastures composed
basically of inferlior pasture specles.
The potential carrying capacity would be
between 1 and 2 SE per acre.

Pasture malntenance is costly and
involves, in addition to superphosphate,
repeated applications of potash and
trace elements.

Land category 5

This type of land supports a stringybark
forest and assoclated heath. The solls
are deep, acld sands and are capable of
supporting only very poor pastures.
Average annual rainfall varies through
the whole range received in the study
area.

Despite high development costs, similar
to those for category 4, the land has a
lower productive potential. It is
doubtful if such land 1is suitable for
agriculture.

The Present Situatilon

The most recent example of the develop-
ment of public land for agriculture is
the Palpara projJect. The Rural Finance
and Settlement Commission began to clear
7,000 acres at Palpara, west of Dartmoor,
in 1969 and pasture sowing 1s expected
to be completed in 1972. Most of the
land develoepd would fall within category
2. The project has been a technical
success, but the broad economic and
soclal aspects of the development are
uncertain.

In summary, a large proportion of the
remaining publliec land can support only
poor pasture and the costs of developing
and maintaining those pastures would be
high. The exceptions to thils generaliz-
ation include substantial areas of
category 1 land within the Shire of
Portland in the Cobboboonee, Annya, and
adjacent blocks.

Reference

Australia, Bureau of Agricultural
Economics. (Papers) Proceedings of
the National Agricultural Outlook
Conference, Canberra, 1972 (in press).
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SOFTWOOD TIMBER

Pine plantatlions are a notable feature
of the southern and western parts of

the study area, where sandy soils and
high rainfall provide good growing con-
ditions. The plantations, which consist
almost entirely of radiata pine (Pinus
radiata), cover about 75,000 acres of
private and public land and over the
past few years have been increasing at
the rate of 2,500 acres per year.

The three major owners of plantations

in the study area are the Forests
Commission, Southern Australian Perpet-
ual Forests Ltd. (SAPFOR Ltd.), and
Softwood Holdings Ltd. Table 14 shows
the acreages these organizations hold on
both public and freehold land. A few
hundred acres in school endowment plan-
tations and farm woodlots are scattered
through the area.

The total annual output from the planta-
tions 1is currently about 75 million super
feet, but this will increase raplidly as
large areas of young stands mature. Saw-
logs are converted at mills in Dartmoor,
Nelson, Tarpeena and Rennick; small round
timbers are treated with preservative at
Dartmoor and Colac, while particle-board
manufactured at Mount Gambier utilizes
pulpwood and some mill waste.

The major markets for finished products
from the region are Melbourne and
Adelaide.

History

The first softwoods in the reglon were
planted in the 1880s at Mount Burr,

but it was not until 1907 that regular
plantings began, all in South Australia.
Frivate companies began planting signif-
icant areas in both Viectoria and South
Australia in the late 1920s.

In 1947 the Viectorian Forests Commls-
sion commenced planting at Rennick and
by 1960 had established 3,100 acres.

At about this time the State planting
plans were revised in accordance with
additional available government finance.
They set annual planting rates of 500
acres for the Rennicek plantation and
1,000 acres for a new plantation to be
established within 40 miles of Portland.
These rates have been maintained, and in
December 1971 the Rennick plantation
contained 10,432 acres and the Portland
(Kentbruck-Casterton) plantation 12,670
acres.

Since the mid 1950s, the acreage of



plantations established by SAPFOR Ltd.
has increased rapidly. The majority
of the company's plantations have been
established on leased public land made
avallable under the provisions of the
yand (Plantation Areas) Act (1966). The
company has the right to purchase land
leased before 1966, [t has purchased a
bl0-acre slite near Casterton and Intends
. establish a milling complex there
when adequate log supplies become
avallable from plantations within
economic carting distance.

The expansion of the Softwood Holdings
Ltd plantations has been based

on purchased marglinal farm land in
areas c¢lose to their mills at Dartmoor
and Nelson, and two small areas of
leased Crown land.

Social beneflts

Softwood plantations and assoclated
Industries contribute to the welfare
of the nation by providlng employment
in rural areas and precvinclal towns.

[n the south-east of South Australisa,
forestry supports about one family per
40 acres of plantations, and this is
expected to rise to one famlily per 25
acres when the potential of the area
has been fully developed. Similar
f1gures can be expected for the plan-
tations in the study area when a plan-
tation resource capable of supplying a
complex of wood-using iIndustries
reaches full productilon,

Industry requirements

In general, the industry requires
plantations in large, compact blocks,
close to ecentres of population, and
served by good transport facilities.
Large plantations enable the owner to
benefit from economies of scale in
establishment, fire protection, roads,
and maintenance costs, The flat terrain
of the south-west is ideal for mechan-
lcal harvesting equipment. As log
transport costs make up a high pro-
portion of the cost of the raw materials,
the plantatlions must be located close to
milling centres.

Modern log-handling methods, near Nelson
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Table 14
PINE PLANTATION ACREAGES

(rounded figures as at December 1971)

Forest SAPFOR Softwood Other
Commission Ltd Holdings Ltd [Prlvate Totals
Group
Fublie land 23,000 14,500 3,000 40,500
Freehold land 11,500 18,500 5,000 35,000
TOTALS 23,000 26,000 21,500 5,000 75,500
The most efflieient utilization of raw Cutlook

materials 1s achleved by a complex of
integrated industries, which can handle
small-size material from thinnings as
well as logs and 1n which one industry
tan utilize the by-products of another.
However, modern wood-processing plants
such as sawmllls and particle-board
plants are capital-intensive instal-
lations, and an assured supply of raw
material 1s a prerequisite to thelr
construetion.

In general, economies of scale are
realized in plantations larger than
10,000 acres, and a plantation resource
of at least 40,000 acres is necessary
to support an integrated complex of
industries.

It is difficult to make even short-term
forecasts of demand for a commodity,
and longer perlods inecrease this
difficulty enormocusly. However, for
forest crops current planting rates
must be based on forecasts of the
amount and nature of consumptions in
30-40 years' time., In Australia,
current planning l1s based on forecasts
of demand for the year 2000.

The demand for softwoods

Australian native softwood resources
are restricted to some rainforest
species 1in the troples and Tasmania,
and the slow-growing Caqllitris forests
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of the dry inland. These forests make
up only 4.8 million acres of a total
commercial forest area of 87 million
acres.

Australia's forest products industries
have expanded and become more sophis-
ticated with the country's growth in
population and affluence. Many of
these industries prefer softwood as the
raw material, due to 1ts lightness, lack
of defect, and pulping and chlpping
characteristics, Australlan production
of softwoods has remained at a low
level, and consequently large volumes
have been 1mported.

After the wool boom in the early 1950s
Australia entered a phase in whieh
balance of payments difficultlies were

a prominent economiec problem. Forest
administrators began to express concern
at the high volume of softwood imports
and the future implications of a
dependence upon imports. Jacobs stated
this concern, and a plan for reducing
such dependence, in the following way:

¥ Australia's Import bill for timber
and timber products 1s about $200
million per annum.

¥ This import bill is so high that it
acts as a constraint on the develop-
ment of the nation.

¥ Population and per eapita consumption
will increase, and so shortfall in
timber supply will be greater in the

future. As its basis for planning,
the Commonwealth Government has used
1,100 million cubic ft of forest
products as an estimate of Australian
requirements by the year 2000 A.D,

¥ Australia has large areas of land
sultable for the growth of conifer
forests, which could produce sub-
stitutes for most of our present
imports.

¥ In future it may not be possible to
find adequate supplies of wood on
world markets, as countries that
export at present will be forced to
direct theilr resources to satlsfying
domestlic markets.

¥ The reliability of imports may be
threatened by wars and internal
economic controls.

Jacobs suggested that half of Aus-
tralia's requirements in 2000 A.D. could
be grown on 3 million acres of conifer-
ous plantations and the remaining half
on 25 million acres of native forest.

He also pointed out that any programme
to implement such a plan should be re-
viewed periodically in the light of
revised supply and demand estimates.

Parkes and others have criticized these
arguments on several grounds, which
inelude the followlng oplnions:

¥ Undue emphasis has been placed on
balance of payments difficulties, as



Australia has recently accumulated
larpge reserves of foreign exchange.

# Even 1f Australia faced an unfavour-
able trade balance, the substltutlion
of loecally grown timber for imported
timber may not be the best means of
improving the balance. If Australia
is comparatively more efficient in
other industries, 1t would be to the
general advantage for new lnvestment
to be concentrated in those indus-
tries. Australia would then rely
upon softwood imports from existing
sources, including New Zealand, and
perhaps encourage the development of
the timber industries of Papua-New
Guinea, Indonesia, and Malaysia.
Thus, each country would produce and
exchange the poods in which it has a
comparative production advantage.

¥ Australia's imports of timber prod-
ucts are not high compared with those
of other important trading nations
such as the United Kingdom, West
Germany, and South Afriea.

¥ Some recent predictions of consump-
tion and yield suggest that the
current planting programmes will
produce a surplus of timber within
Australia after the year 2000.

However, the Commonwealth Government has
accepted the need for greatly lnecreased
softwood plantings, subjJect to review
every 5 years, and the arrangements for
this are outlined below.

08272~ 1)
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Farmland newly planted to pines

Commonwealth Act

In 1967, the Federal Government passed
the Commonwealth-States Softwood For-
estry Agreements Act to ratify an agree-
ment between the Commonwealth and the
States, meeting as the Australian
Forestry Council. The agreement was
renewed in 1972.

The Act 1is designed to overcome the
projected shortfall in the supply of
softwood in Australia and provide
Commonwealth financlal asslstance to
help the States undertake expanded soft-
wood planting programmes. The natlonal



tarpet 1is 3,000,000 acres of plantations
by the year 2000. The target for the
State Forest Services for the [flirst 5-
year period 1967-1971 was .'-_‘-"_:{";,H[:JI_I acres.

Vietoria planted 50,000 acres during
this period. The State financed the
first 6,000 acres of planting in each
year and the Commonwealth the balance
with loan funds that are interest-{ree
for the first 10 years,

The Victorian Forests Commission expects
to plant 11,580 acres per annum for the
current 5-year period, which ends in
1976. Private companles will plant
about 6,500 acres per annum, bringing
the total for the State to 18,000 acres
per annum, Private companies are not
asaisted by the Commonwealth.

PFlans for the study area

Within the scuth-western study area, the
Forests Commission's long-range plans
are to expand the Rennick plantation to
a total of 20,000 acres and the Port-
land plantation project to 40,000 acres,
including the small plantations south of
casterton. 1t 1s proposed to establish
the plantations on selected areas of
publie land and purchased farmland. The
ommlsslion has purchased F-’,!‘::!"*:f:. acres of
private land 1n this area over recent
years for inclusion in the planting
programme .

‘!.

SAFFOR Ltd plan to establish an extra
34,000 acres of plantatlion by the year

2000 A.D., provided suitable land and
finance from investors is avallable.

Net all of this land would necessarily
be in Victeorila, but the Company does
propose to establish further plantations
within economle cartage distance of
Casterton. At present the Company's
total heldings in the Penola-Dartmoor
region is about 50,000 acres,.

Softwood Holdlngs Ltd plan to continue
planting 600 acres net per year in
Victorla, In recent years about 20%

of thls annual establishment has been on
second-rotation sites., With their pre-

\s
‘ﬂ

t

A S-year-old plantation at Rennick



sent heolding of land this will Increase
to 80-90% by the early 1980s.

Frojected total log output from plant-
ations in the study area in the year
2000, if these plans are carried out,

s 400 million super feet (t.v.) per
annum, of which about 290 million super
feet will be sawlogs.

Capabillity
Requirements of radiata pine

The site requirements for commercial
plantations of radiata pine are:

¥ a minimum annual rainfall of 30 ins.

¥ an acid soil of at least moderate
fertility.

¥ an optimum of 30 in., topsoil over
any root- or water-impeding layer,
and a minimum of 18 in.

* good soll drainage.
Rainfall

The map facing page 28 shows which parts
of the study area receive 30 in. or more
rainfall per annum. Commercial plant-
ations of radiata pine can be grown
under rainfalls less than 30 in. pro-
vided the soil contains a layer at a
depth between 18 and 48 in. that

impedes the drailnage of water out of

the soll, and groundwater is within
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Stacked loges and pulp from a delayed
firaet thinning

reach of pine roots. These condltions
are found on some of the leached sands
in the blocks on the Follett FPlains.

Soll fertility

It is not possible to quote soil nutrient
content figures that set adequate levels
ffor radiata pine. However, experience
has shown that the yellow or creamy
leached sands are sultable provided

they are deep enough. The white and

grey sands are usually too impoverished
to support economle stands of radiata
pine without treatment. SAPFOR Ltd apply
superphosphate to their plantations on
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infertile sands at the time of planting,
and claim that this inereases productiv-
ity at least 250%. Additional in-
creases have resulted from experiments
usling nitropgen and trace elemenis.

All the sandy soils are deficient in
zinc, and this element is applied as a
matter of course at age 24 years.
Chronle zine deficlency occurs on the
highly alkaline black soils on lime-
stone, and so these s0lls are unsultable
ffor radiata pilne.

A major group of scils that the Forests
Commission has investigated for pine-
frrowing comprises the weakly bleached
gradational solls of the Fortland Land-
Zone in the Cobboboonee block. These
lack phosphorus, and this deficiency has
been overcome in trials by adding sulit-
able fertilizer.

30il depth

Most of the sandy soils of the Kanawinka
and Nelson Land-Zones are sufficiently
deep - many are too deep. But the red
and black solls on limestone that form
part of the Nelson Land-Zone are often
too shallow.

The weakly bleached gradational soils of
the Cobboboonee block have a heavy clay
horizon at 10-15 in, depth. Trials on
these soils have shown that ripping to a
depth of 3 ft with a bulldozer-drawn
tyne, and planting trees near the rip
lines, increases tree growth.

Scll dralnage

Radiata plne can tolerate brief water-
logging, but cannot tolerate conditions
where the roots lie in saturated soil
for 3-4 months each winter. In the
study area, heaths and low swamp gum
indicate conditions too wet for radiata
pine., This problem can be overcome by
mounding - that is, throwing up a mound
20-30 in. high with a plough and plant-
ing the trees on this - but stands
established in this way are liable to
wind-throw later in the rotation.

Drainage is related to soil depth and
the presence of shallow impeding layers
in the so0ll - the better perflormance of
plants on ripped ground in trials in
the Cobboboonee block is partly the
result of better soil drainage in
winter,

Salting

In the Strathdownie and Tooloy blocks
in 1968/69, deaths due to high foliar
chloride levels occurred in plantations
established on thln sand sheets over
poorly drained clayey deposits. It is
thought that the pine roots had tapped
saline lagoon deposits laid down during
the retreat of the sea from this area
during the FPleistocene.

A salt hazard exists where shallow
sands occur over wet clays on the
Follett Plains. Such sites are often
associated with red gum woodlands.



133

Table 15

SITE QUALITY FOR RADIATA PINE

S3ite Quality Site Index Volume Mean Annual Increment
height (ft) at ape 20 super feet at apge 30 | super feet to 30 years

T 102 163,920 5,464

IT 96 146,040 4,868

III 90 127,920 4,264

IV 85 110,760 3,692

Vv 9 91,800 3,060

VI 71 65,280 2,176

VII 61 40,680 1,356

Site quality

Although radiata pine grows qulite rap-
1dly in this reglon by world standards,
wide variations in growth rate occur due
to differing site factors. Plantations
are assessed and placed into slte-
quality classes (38Q) at about 10 years,
to form the basls for calculatlng growth
rates and the quantities of the various
classes of log material that willl become
avallable for industry. The sole cri-
terion of site quality is the total
Vvolume of timber produced.

Seven qualities have been defined. Filve
cover healthy stands; SQVI means margin-
ally healthy, and SQVII ranges from
marginal to falled. Maritime pine has
often been planted on sites judged to be
SQVII for radiata pine.

The site quality of a stand can be esti-
mated from the height of the trees at
the age of 20, called Site Index: a
stand with a Site Index of 90 would

fall into class SQIII. Table 15 sets
out the productivities of the different
classes.
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It 1s not possible to classify a site
accurately until a stand of trees has
actually grown on it. However, the form
and ecomposition of native vegetatioen,
and zoil, elimatie, and topographic
factors are useful indieators of suita-

bility for radiata pine.

Table 16 divides the land in the study
area into categorles based on sulta-
bility for radiata pine. These form
the basis for the deseription of pine
potential in Part IV,

Second-rotation degrade

During the late 1950s and early 1960s it
became apparent to foresters in the
south-east of South Australia that the
second-rotation stands were producing
less than the first. Detailed measure-
ments revealed that a decline in produc-
tivity of the order of 1% SQ units was
oceurring over 85% of second-rotation
areas, This implies 26-33% less produc-
tion over a rotation - and such losses
pose a gericus threat to the economic
viability of some plantations and to the
level of future supply of raw material
te industry.

The Nelson and Kanawlnka Land Zones have
soils similar to those on which degrade

has been recorded In south-eastern South
Australia, 11 existing plantations in

south-western Victoria have been estab-

lished on these zclls.

The malintenance of productivity, and the

Table 16

Catepory Native wvegetation

A Manna gum, and/or brown stringy
bark with tall silver banksia,
blackwood, or black wattle over
bracken, grasses, and herbs

B Messmate, peppermint, swamp gum,
and manna gum>60 ft high over
blackwood, bracken, and grasses,
or heath

G Brewn stringybark with some
manna gum over bracken or low
heath

D Brown stringybark over bracken
or tall heaths

Gum weoodlands#*

Heaths and swamps

* The manna gum woodlands in the
Tooloy block fall between cate-
gories A and B,
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Soils Rainfall Pine potential
(in.)

Orange, yellow, or creamy leached >30 Proved potential of SQII-V; Zinc appli-
sands (loamy sands) with an imped- cation necessary (covers most plant-
ing layer 24-60 in. from the ations in the Mount Gambler-Rennlck-
surface, and red soils on lime- Dartmoor-Kentbruck area) (Nelson Land-
stone more than 15 in. deep Zone)
Red, brown, and grey weakly bleached >30 Potential not yet fully proved but
gradational soils (loams and grav- trials with ripping and phosphate
elly loams over heavy clay at fertilizers indicate SQII-V (Portland
10-15 in.) Land-Zone)
Grey to white leached sands, with >26 Low potential but SQIV-VI possible wilth

an impeding layer within 48 in. of
surface

Grey to white leached sands with
no impeding layer within 48 in.
of the surface

Clayey duplex soils

Various soils subject to water-
logging

careful slte preparatlion and addition
of fertillizers (Kanawinka Land-Zone)

Net suitable for pines due te low fer-
tility, and summer drought or winter
waterlogglng: a salt hazard exists on
some gum woodland sltes

NOTE :
considerable variation.

The categories are generalized and describe broad land types, each containing
They are based on evldence from existing plantations

and trial plots, and will apply to private land distant from existing plan-
tations, provided variations in rainfall are taken intoc account,



second-rotation sites, has

FY of
become a major research project, involv-
ilng the State forest service, the Forest

Hesearcel

ities,

[nstitute, CSIRC, and unlvers-
effort is divided

i 1
Ine researcn

into five broad fields - nutrient

SUpP] ly .
planting

water supply, root inhibition,
r=5tock vigour, and establish-

ment practice. No single factor appears
to be responsible.

At pres
attack

ent the most promising line of
on the problem appears to be



improved cultural practices in estab-
lishing the second rotation. The pattern
of growth of a stand throughout a rota-
tion may be determined by growth in the
first 5 years after planting. Experi-
mental techniques used to cbtaln maximum
growth during this period are: mulching
rather than burning of logging slash;
cultivation of the site; correction of
any nutrient deficiencies; use of
vigorous planting stock; and elimin-
ation of competition from weeds.

Basic research into the other aspects of
the problem is continuing, and methods
of contalning the decline in preoductiv-
ity will probably be available by the
time the oldest Victorian plantations in
the south-west are due to be clear-
felled and replanted.,
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HARDWOOD TIMEER

Prior to European settlement the whole
of the study area was clothed iIn forest
or woodland interspersed with open
grassy areas, swamps, and tracts of low
or stunted vegetatlon. Slnce then, the
forest area has been reduced consider-
ably by clearing for settlement and the
widespread use of flre has modified the
vegetation in some areas and seriously
damaped regrowth.

Historical development

Although allenation of land from the
Crown began in very early times,
particularly in the Portland area, much
off the privately owned land remalned
forested until recent times. 3Small
areas still carry dense forests.

Hlstorical accounts of Portland,
Heywood and adjacent areas show that
sawmilling has long held a major place
in the industrial life of the area.
The early settlers' requirements for
sawn timber, fencing, and firewocod
were met from the forest at large,
either from the areas then passing to
private hands or from unoccupied Crown
lands.

Sawmilling in the Heywood area was

recorded as early as 1856 at Milltown.
Demands for sawn timber increased
following closer land settlement in the
1870s, and when the railway to Portland
from Hamilton was opened. Many of the
early mills were small units that moved
from locatlon to location as sultable
log supplles were cut out.

Since 1924, annual production of sawlogs
from publlic land has averaged about 7
million super feet. The housing booms
of the 1920z and 1950s created periods
of high demand. (An average-sized brick
veneer house with timber frame and
floors requires about 7,000 super feet
of sawn timber; an all-timber house
could require twlce this volume.)

Limited volumes of hardwood logs are
obtalined from private property, as a
salvage operatlon before clearing for
agriculture.

For most of the past 50 years, timber-
harvesting on public land has been con-
trolled by Forests Commission staff, who
selectively mark individual trees for
removal. Saplings and immature trees
have been reserved and given silvicul-
tural treatments to stimulate thelr
growth rate,



Messmate in Cobboboonee bloek - a
valuable source of timber

During the depression years, felling of
useless trees and thinning of regrowth
- carried out over large areas,
particularly in the forests surrounding
Heywood - have glven rise to much of the
better-quality forests of today in this
area. Similar stand=improvement work
has been carried out since then as
funds permitted, and in 1967 more than
3,000 acres were treated as part of the
drought relief employment scheme. At
present the hardwood industry employs
about 120 men.

139

Timber species

Messmate and brown stringybark, the two
most important timber speciles in the
area, have pale-coloured, strong, and
moderately durable wood. It 1s used
extensively as a general-purpose timber
for housing and light construction,
fencing, poles, and many minor purposes.
Messmate's relatlvely fast growth rate
and large log sizes make 1t the more
important of the two,

Feppermint, manna gum, and swamp gum
are also used to a limited extent to
provide timber of inferior quality.

Red gum and yellow gum, which have
somewhat restricted occurrence on
publlie land, preoduce tough, hard,
durable wood that 1s used for heavy
construction works and for sleepers and
fencling.

Present stands

The most 1lmportant stands of native
timber occur in the Cobboboonee, Annya,
Narrawong, Homerton, and Hotspur blocks.

In these blocks, extensive stands of
messmate, often exceeding 80 ft, occur
with gum and peppermint, and some brown
stringybark. These have been select-
ively logged since early settlement and,
desplte consclous efforts to improve
stand quality, in many places more than
half the basal area still comprises
defective trees unsultable for sawlogs.
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POTENTIAL FOR

Table 17
HARDWOOD TIMBER

PRODUCTION

Category

Tree specles

Mature stand
height (ft)

Rainfall
{(in.)

Potential

A

Messmate,

mint

some pepper-

>80

:-3[)

best sites, sawlog
increment of the order
of 600 super feet per
acre per annum,; current
increment about 200
super feet per acre per
annum

Messmate, with pepper-
mint, gum, and cccasional
brown stringybark

60-80

>30

sawlog increment of the
order of 450 super feet
per acre per annum;
current inecrement about
150 super feet per acre
per annum

Brown stringybark

60-80

>26

sawlog increment of the
order of 300 super feet
or less per acre per
annum; current Iincre-
ment less than 150
super feet per acre per
annum

D

Feppermint, with scent
bark, manna gum, Swamp
gum

60-80

>30

inferior timber species
producing some logs,
poles, and posts

Red pgum, yellow gum

<28

slow growth rates of
durable timbers,
sleepers, posts, poles

t.‘l

Brown stringybark, with
occasional peppermint,
Swamp gum, manna gum

30-60

<30

few logs, poles, posts,
firewood




The messmate stands in the Annya,
Cobboboonee, and Narrawong blocks have
received most silvicultural treatment.
Less productive stands cccur In the
Hotspur and Homerton blocks.

Extensive tlmber stands of brown
stringybark occur in the Hotspur and
Lower Glenelg blocks, and smaller ones
in the Cobboboonee, Narrawong, Annya,
Kentbruck Heath, and Weecurra blocks.
These stands have also been selectively
logged since early settlement, EBecause
of their lower potential productlvity,
less effort has been spent on silvi-
cultural works, and as a result they are
generally in a poor condition.

Productive timber stands cover a total
of about 100,000 acres. They seldom
oceur in consolidated areas, but rather
as a mosalc with heaths, swamps, and
stunted forest. Stands growing on much
of the publle land in the drier northern
half of the study area rarely exceed 60
ft 1n height. They comprise malinly
brown stringybark, and are not suliltable
for commercial timber production. Small
dareas of red gum and yellow gum provide
exceptlons, but unfortunately these
valuable timber trees grow on soils that
are partlcularly sultable for agricul-
ture, and progressive alienaticn has
left only pockets of them, often of only
marginal site quality, on public land.

Current ylelds

The present yleld capacity of the
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Messmate regeneration after the removal
of a cull tree
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commerclally Important hardwood stands
in the area 1s estimated as 8.5 million
super feet of sawlogs per annum (out of
a total Victorian yleld of about 425
million super feet). Thls level of
output could be malntained indefinitely,
provided the area ls protected from fire
and the present level of silvicultural
aetivity 1s malntained.

Poles, fencing material, firewood, and
some rallway sleepers are obtained from
the forest, but their total volume 1s
relatively very small, although
Important In meeting local demand.

Outlook

The present output of hardwood timber

1s consumed almost entlrely wlthin the
reglon bounded by Warrnambcool, Hamllton,
and Mount Gambier, and this situation 1s
unlikely to change.

Local demand for hardwood timber will
probably remain fairly constant for,
although the population will probably
lnerease slowly, per eapita consumptlion
of sawlopgs 1s expected to drop slowly

from the current 140 super feet per
annum to about 120 super feet 1n the
year 2000, Softwood timber is also
likely to replace hardwood in some of
its traditional roles.

Capability

Table 17 classifies the hardwood timber
resources of the study area, and this
generalized classification is used in
Part IV.

Large volumes of inferlor-quallty trees
take up valuable growing space in the
forest., Given a ready market to allow
thelr economlc removal (and there 1s
some prospect of such a market), or a
greater expenditure on non-commercial
silvilcultural operations, the sawlog
yield from existing stands could be
inereased two- or threefold.

The forests have particular value, as
they are the most westerly source of
hardwood timber in south-eastern
Australia and are separated by about
80 miles from the closest other source
to the east.
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MINERALS

The area has no known economic deposits
of metallic minerals, although very
small, uneconomlc deposits of slilver-
lead suphide and gold were worked
briefly late last century. Minor
geccurrences of nlekel and barium miner-
alization have been reported, all in, or
adjacent to, the Dundas Tablelands
physiographic unit, and it may be
expected that future exploration for
metallic minerals will be concentrated
there.

The only "minerals" of importance in the
study area are the common non-metalllc
minerals and rocks covered by the defin-
ition of "stone" in the Extractive
Industries Act, 1966: sandstone, free-
stone, bullding stone, basalt, granite,
limestone, quartz, slate, gravel, clay,
sand, earth, soil, and cother similar
materials, (Metallle minerals are
included in the interpretation of
"mineral" given in the Mines Act, 1958,
and are expressly excluded from the
definition of "stone".)

These extractive industries materials
are guarried and transported in large
quantities throughout the State. They
are used as aggregate for concrete, for
road-making, bullding, filling, harbour,

airfield, and other major construction
works and in the manufacture of cement,
lime, bricks, and tiles. Materials of
this type have little value per unit
volume, and transport costs of about

10 cents per ton per mile represent a
significant part of the final cost to
the purchaser. For this reason, the
cost of quarry materials roughly doubles
for each 25 miles of transport and it is
clearly not economically desirable to
transport these materials long distances
if they, or suitable substitutes, are
avallable locally.

Mineral Occurrences

The following notes, while not exhaust-
ive, are believed to include most
deposits that have been explolited
economically.

Easalt

Crushed basalt is required for road-
making and concrete aggregate, and large
blocks have been used for harbour and
foreshore works.

Although large areas of late Calnozolc
basalts occur in the study area, most of
these rocks have undergone deep weather-
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Ing and are not sultable for aggregate
or other uses. However, near the coast
south-west of Portland they have
locally been protected from weathering
and frésh basalt is obtalnable.

The large basalt blocks used to con-
struct the Portland Harbour breakwater
were taken from a deep guarry on Cape
Sir Willilam Grant within the boundaries
of the town., This quarry, operated by
the Portland Harbour Trust Commlssion-
ers, produced 76,548 UK tons durlng the
year 1969/70,

Small gquarries have been worked from
time to time 1n basalts near Bolwarra,
in the Annya - Curracurt area, between
Drumborg and Lyons, at Glenaulin north-
west of Lower Crawford, and Jones Rldge
near Moleslde. However apart from the
one at Cape Grant, few gquarries are at
present mining public land 1n the study
area, Although basalt underlies large
areas of publlce land in the Cobboboonee,
Narrawong, and Annya blocks, exhaustive
and costly search involving a good deal
of drilling would be necessary to
locate sltes sultable for quarrying.
Thls is chilefly because of the advanced
state of weathering of most of the rock.

Very young basalts of the "stony rises"
type oceccurrlng adjacent to Darlot Creek,
between Tyrendarra and Lake Condah, have
provided limited amounts of building
stone, but do not appear to have been
worked extenslvely for aggregate.

Basalts of Mesozolec age occur on private
lands In and around the Dundas Table-
lands. One of these deposits being
worked at Moree in the extreme north-
east of the study area produced 11,500
UK tons during 1969-70. Other small
quarries at "Roseneath", east of Red Cap
Creek, and at two locallties near
Dergholm have produced little stone, and
that generally of poor quality.

Scoria

Scorla 1s worked at quarries located on
private land at Mount Rouse (near Pens-
hurst), Mount Ececles (near Macarthur),
and Mount Napler, all to the east of the
study area. They are all situated on
promlinent volcanic hills of interest to
naturalists and tourists, and their
workable reserves of scorla are limlted.

A complex of scoria cones at Mount
Eckersley (near Heywood) has been used
as a local source, but this occurrence
and the much smaller single scoria cones
at Mounts Vandyke and Deception, west of
Heywood, are generally more deeply
weathered than those further to the
east. Part of Mount Eckersley merits
further investigation as a possible
future source.

Serpentlinite
A large quarry that formerly worked

tough serpentinite (or diabase) on
private land at "The Hummocks" near



Wando Vale now operates only inter-
mittently. Production of the material
has virtually ceased, primarlily because
the Country Roads Board has introduced
more exacting speciflcations for road-
making materials.

Granite

Granitic rocks outerop at a number of
places 1in valleys dissected in the Dun-
das Tablelands and Dergholm Platform. A
coarse-grailned red and green to greenish-
pink granite occcurring west and north-
west of Dergholm 1s the most sought-
after. The best outcrops are at
Bailey's Rocks on Rocky Creek near its
Junction with Salt Creek, about 9 mlles
north-west of Dergholm. The stone at
thls locality 1is an attractive pinkish
green colour, but the site 1s a Crown
Reserve and 1s protected from quarrying.
Similar stone, although contalning less
of the desirable green mineral, 1is now
worked at a quarry about one-third of a
mile to the north. The rock 1s used
mainly as an ornamental veneer for
facing bulldings.

Spalls and slightly weathered rock may
be used for making reconstlituted stone.

The granlite in this area has widely
spaced joints and can supply large
blocks, but many of the outcrops are
deeply weathered and sites suitable for
quarries are limited. S8imilar granite
ranging from red to green in colour was
formerly worked at a quarry near Boller

TomR2/r =11
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Swamp, about Y% miles south-west of
Dergholm.

Granitic sand for road-making 1ls excav-
ated from shallow borrow plts located
on private land near the head of Salt
Creek.

A pink, finer-gralned granitic rock at
Wando Vale (the "St.Elmo" granite)
provided bullding stone prior to the
1939-45 war. Normal grey granites occur
at other localities north of Dergholm,
but have not been exploited to date.

Ironstone gravels

These gravels occur in an extensive
system of anclilent soils that were
formed by the process of lateritlzation
during the latter part of the Tertilary
periocd. These so0lls now cap remnants
of the original surfaces of the Dundas
Tablelands and Merino Dissected Table-
lands and have well-developed ironstone
horizons. On the public lands in these
areas, an overburden of wind-blown sand
(Malanganee Sand) generally covers the
original surface. Most flat surfaces
older than Plelstocene now bear a layer
of gravelly ironstone (buckshot gravel)
at a depth of 6-20 in.

The ironstone gravels are used
extensively 1in making unsealed shire and
Forests Commission roads. The gravel
generally ranges from % to 1% in., in
slze and, mixed wilth some clay or loam,
compacts to make a solld surface.
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Numerous shallow borrow pits on public
lands in the Cobboboonee, Homerton, Hot-
spur, Weecurra, Narrawong, and Annya
blocks have ylelded this material which
has also been worked extensively from
private lands around Merino and Caster-
ton.

Materlal excavated from borrow pits less
than 6 't deep is not included in stone
production flgures for Victorlia. The
area required to produce a ton of road-
making material from pits of this type
15 much greater than that assumed below
for deeper quarries.

Mid-Tertiary limestone

Limestones are widespread in the Glenelg
Group (see the geologlcal map at the
back of thils report). The material is
mostly marly and chalky limestone, but
bryozoal limestones similar to the Mount
Gambier Limestone occur 1n a few areas.
In the past, hewn blocks were removed
from an outecrop of llimestone on public
land where the Kentbruck Road crosses
the Moleslde Creek. Massive bryozpoal
limestone also occurs at "Snizort", west
of Hotspur.

Extensive deposits of Tertiary limestone
containing 80 to 95% calcium carbonate
are common north-east of Portland.
Good-quality limestone sultable for
cement-making or agricultural lime also
occurs 1in low hills west of Heywood,

The Heywood Lime Works produced 1,918 UK
tons 1n 1969/70. Other limestone occur-

rences are scattered through the study
area, mostly on prlvate lands, at Glen-
aulin, Wataepoolan, Sandford, Bahgallah,
and Corndale, west of Red Cap Creek, and
at Dorodong. A small quarry about 1%
miles north of Nelson formerly worked
these limestones, but 1s now used as a
rubblish tip. There 15 neo gquarrying of
mid-Tertiary limestone on publle land at
present.

Sawn limestone blocks from Mount Gambier
are used extenslively as a building stone
throughout the area.

Whalers Bluff Formation limestone

In common with the dune limestones, these
rocks conslist prinelpally of carbonate
sand (mostly shell grit), which is
cemented to varying degrees by calcium
carbonate. These limestones are now used
extensively as base course material for
road-making, to take advantage of the
natural cementing properties of the
carbonate grains.

Quarries have generally been establlshed
where zones of moderately cemented lime-
stone are associated with uncemented or
weakly cemented sands, enabling earth-
moving equipment to excavate the format-
tion., They are located in the Glenelg
valley near Myarling Brildge (Goff's,
Ponderosa, and Sullivan's Pits) and at
Dartmoor. Large quantities of limestone
from Goff's Pit are belng used to re-
bulld the Glenelg Hlghway near Strath-
downie. Early experimental work on this



cheap and abundant material was done on
the Princes Highway near Dartmoor. It
is quarried in conjunctlion wlith the
overlylng dune limestones nearby.
Existing quarries are mostly located on
private land.

Dune limestone (Bridgewater Formation)

Thezse limestone resemble the sandy
limestones and carbonate sands of the
Whalers Bliuff Formation, but as a result
of wind sorting are more uniform in
grain size.

They occur mainly in dune limestone
ridges, especially 1In the Nelson-Kent-
bruck-Mount Richmond area, at Cape
Nelson, the Mumbannar - Dartmoor area,
and at Ardno-Furalka and Strathdownie.
Isolated pockets occur on the Follett
Plains as far north as Tulllch and
Dorodong.

As with the Whalers Bluff Limestones,
the composition and hardness of the rock
vary from place to place wlth variation
in the amount of carbonate cement, which
commonly ranges from 70 to 98%.

This material was used as a bulding
stone in the early days of settlement.
Large quantities of dune limestone are
now quarried on publie land and used

for road-making. Local shires and the
Country Roads Board use it as a base
course in the construction of sealed
roads, and the Forests Commission use it
for making plantation roads in the Lower
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Glenelg area. Quarries either once or
currently worked in this formatlon are
located at Strathdownlie, Dartmoor, Marp,
Mumbannar, Battery Hill (Lake Mundl),
Ardno, Puralka, Moleside, and Kentbruck.

Fresh-water limestones

These occur 1n the floors of some swamps
and as deposlts adjacent to springs in
the Glenelg valley. They have been used
to a limited extent for maklng tracks
and as a source of agricultural lime,
for example in the Tullich area.

Calcareous sands
Very large quantitles of unconsolidated

calcareous sands occur in extensive
mobile dunes fringing Discovery Bay and

The calecareous esande of Discovery Bay
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Bridgewater Bay. They contaln 60-95%
calcium carbonate, mostly of organic
origin with silica as the main impurity.
Almost all the sands are on publiec land.
They are a potentlal source of high-
grade lime for agrlcultural purposes,
glass-making, or other uses, but are not
utilized at present, although some
material 1s reported to have been worked
ln the past at Lake Bong Bong.

This material is potentially a very
useful and cheap source of calcium
carbonate,

Quartz sands

ollleceous sands of the Malanganee
Formation form sand sheets and dunes
covering thousands of acres of publice
land in south-western Viectorla. In
places near the foot of the Kanawinka
escarpment they attaln thicknesses of up
to 100 ft and very large reserves are
present. No detalled 1lnformation on
thelr slze dilstribution 1s avallable,
but both medium- and flne-grained sands
occur.

Sands are extracted from publie land in
the Narrawong block for use in making
concrete, and for filling.

Bowen has polnted out that the big
cltles' consumptlon of sand is very
large and growing rapidly. It is unlik-
ely that their requirements up to and
beyond the year 2000 could be met from
deposits located near them. Deposits of

various types of sand are not as abund-
dant as is commonly thought and,
although remote, the deposits 1n this
area may eventually be required for
exploitation.

Diatomite

This material l1ls used chiefly for
industrial filtration and 1nsulation.
Small deposits were worked at Bolwarra
and Gorae early this century, producing
250 UK tons during the period 1913-1943.
No other deposits are presently known,
but further exploration for this mater-
all would be justified if demand con-
tinues at 1ts present level.

Feat

Peat occurs intermittently throughout
the wetlands of the region, but gener-
ally in small and poor-quality deposits.
One deposlt at Bolwarra ignited by
spontaneous combustion and continued to
burn for a number of years. Other small
peat swamps occur west of Casterton.
Peat may be used for agricultural and
horticultural purposes as a soil
conditioner.

Brick clays

No brickworks currently operate in the
area, but bulldings at Casterton, Coler-
aine, and Merino were built of bricks
made from local clay shales of the Otway
Group. Thus, a brick industry could
probably be developed in the region if



sufficient need arose. The nearest
brickworks are located at Glenthompson,
Colac, and Stawell.

Coal

Some deposits of black coal have been
observed in outcrops at Merino and
Mocamboro (Dwyers Creek), but the seams
were thin and despite conslderable
exploration by drilling between 1885
and 1938 none of the deposits could be
worked economically. Isolated thin
seams of brown coal have been reported
from bores, but no commercial deposits
are known.

0il and gas

There are no present indications of oil
or gas, but substantial areas remain to
be investigated in detall and few local
wells go deep. The area has a number of
promising features for petroleum occur-
rence, and exploration should continue.

south Australia

The minerals and mineral deficiencies of
the adjoinling parts of South Australia
are generally similar to those of the
study area and in the long term, as the
entire region develops, demand for
aggregate materials will probably
increase.

Important quarries in the borderland
regions of South Australia are located
at the following places:
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Basalt - Mount Schank and Mount MecIntyre

Limestone - (crushed and broken) -
Mainly produced from Tertlary
limestone in numercus local
quarrles in the areas south
and west of Mount Gambier and
Naracoorte

Limestone - (building stone) - Mount
Gambler

Dolomlte - Tantanocola

Sand - Compton

Consumption of All Quarry Products

The total recorded production from the
area in 1969-70 was 231,000 UK tons.
When adjusted to 1nclude part of the
scorla and trachyte produced outslide the
area but used for road-making within it,
and to exclude part of the basalt (from
Moree) consumed outside the area, the
total estimated consumption for that
year rises to approximately 231,700 UK
tons. As the population of the area 1in
1969-70 was about 19,700, this corres-
ponds to a per eapita consumption of
11.7 UK tons, compared with a per ecapita
consumption for "all Victoria" (calcu-
lated from Bowen) of 9.4 UK tons. The
Mount Gambler building stone used 1n the
area and materials won from pits less
than 6 ft deep have not been included.

Assuming that the average quarry is
30 ft deep and, on average, 1 cubic yard
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of stone welghs 1.5 UK tons (i.e. 72,600
UK tons per acre), then 3.2 acres of
land would be required to produce
231,700 UK tons of mineral materials.

Predicted future consumption

Predictions of population changes and
growth in stone consumption are extreme-
ly difficult to make for thls area.
However Table 18 presents estimates of
future consumptlon and the land area
likely to be required to meet it. These
indicate that consumption will probably
reach 305,400 UK tons in 1980 and
530,700 UK tons in the year 2000, assum-
ing a flxed population.

The estimates given in Table 18 are
based upon the following assumptions:

* The medlum projection assumes that no
major new development wlll take place
in the area and that, as in recent
years, total populatlon of the area
wlll remain roughly constant. Further,
per capita consumptlon of all guarry
products will grow at the projected
Victorian rate of 2.8% per annum.

® The high projection (possibly max-
lmum) assumes that population will
grow at the "all Vietorian" growth
rate and alsc that cconsumption of all
gquarry products will continue to grow
at the Victorian rate of 5%.

¥ No attempt has been made to calculate
a low projection of requirements, but

an assumptlion that populatlion and
annual consumption will not change
would probably produce a fair
estimate.

Summary and Outlook

Taken as a whole, the area l1s well
endowed with limestone, suitable for
manufacturing agricultural lime,
cement, and glass. Sand 1s also fairly
abundant but is not well distributed in
relation to Portland, the present maln
market. Brick clays could probably be
located and developed in the Casterton-
Merino area if required.

Coal and other fuels are lacking,
although o0il and natural gas may be
found in the future. The area 1s poorly
endowed with first-grade aggregate
materials, and no economle deposlts of
metallic minerals are known.

The estimated total consumption of
quarry products in the area during the
year 1969/70 was about 231,700 UK tons.
Assuming an average quarry depth of

30 ft this represents a consumptlon of
3.2 acres of land per annum., The future
consumption of stone depends almost
entirely on the growth of population and
industry in the region. Population
growth and industrial development at
Portland would create a demand for large
quantities of the baslc construction
materials, particularly basalt, lime-
stone, and sand. Annual total con-
sumption of quarry materials 1s



Table 1

8

CONSUMPTION, PROJECTED CONSUMPTION, AND PROJECTED LAND

REQUIREMENTS FOR ALL QUARRY PRODUCTGS

1969/70 1980 2000
Medium 3 High Medium 3 High

projection projection projection projection
Consumpticon & projected
consumption (UK tons) [231,700 305,400 377,500 530,700 |- 1,002,000
Projected cumulative
consumption (UK tons)
from 1970 - 2,630,000 2,914,000 | 10,680,000 | 15,400,000
Area required to meet
annual consumptiond 3,2 4,2 5.2 7.4 13.8
{acres)
Cumulative area (acres)
from 19702 - 36 4o 150 210

Footnote 1
2

Assuming an average quarry depth of 30 ft

Assuming reserves of sultable material are avallable
in the area

Medium projection - assuming a fixed population but a
growth in the per eapita consumption of 2.8% per annum

High projectlon - assuming a 5% per annum growth rate
in consumption (i.e., population and consumption
growing at the rate of all Victoria)




estimated to rise to between 530,000 and
1l million UK tons by the year 2000.

A majJor conslderation 1n slting quarries
to extract these materlials 1s the
cartage dlstance to the polnt ol use,

s0 quarry sltes should be located within
a reasonable distance of the main
centres of population and development.

A strong demand 1s expected to arise in
future that the land underlain by str-

tegic reserves of these materials be used

to provide stone.

Pressure on local extractlive material
resources will also come from South Aus-
tralla. The developing reglon extending
from Port MacDonnell through Mount
Gambler to Penola and Naracoorte has

only limited reserves of first-quality
aggregate material. Additional supplies
of stone sultable for road-making and
harbour works will be increaslingly
sought from south western Vietoria.
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APICULTURE

Apiculture is a small but important
primary industry producing honey and
beeswax.

The industry

Honey mainly provides a food for humans
and stock, but is also used in the prep-
aration of mead, vinegar, some types of
tobacco, and some pharmaceutical and
cosmetic products, A wide variety of
industrles use beeswax, the most Impor-
tant belng polish and cosmetic manu-
facturers.

Apiculture contributes to the welfare

of some other primary industries, as
many fruit, vegetable, and seed crops of
commercial importance depend almost
completely upon the honey-bee for
pollination. Such crops include apples,
plums, pears, pumpkins, clovers,
cabbages, rape, and sunflower,

Level of production

Vietorian production of honey over the
last 5 years has averaged 7.3 million 1b
per year. This represents Jjust over 18%
of the total Australian production of
39.9 million 1lb. A large proportion of
Australian honey 1s exported to the
United Kingdom and in 1970/71 Victoria

produced 9.8 million 1b, of which 6.5
million 1b (66%) was exported.

Beeswax is also exported, Japan and the
United Kingdom belng the main buyers.
Of the 120,000 1b produced in Viectoria
in 1970/71, 101,000 1b (B3%) was ex-
ported. This represents about one-
third of Australian exports.

The level of production can fluctuate
consliderably according to climatic con-
ditions. For example, as a result of
the 1967 drought, Victoria produced only
3.6 million 1lb in 1968/69 compared with
the 1970/71 figure of 9.8 million 1lb.

Value

In 1970/71, 1,278 aplarists were
registered in Victoria. Many of these,
however, have few hives and make an
Insignificant contribution to the
industry. About 300 apliarists produce
90% of the State's honey and beeswax.

During the past 5 years, the net value
of production (the value placed on
recorded production at the wholesale
price realized in Melbourne, less costs
of materlals used in the production
process and less costs of marketing) has
averaged about $750,000 per year.
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Tndustry Requirements

fustralia has a number of indigenous bee
apecies, The honey bee used in api-
culture, however, 1s the buropean
specles Apis mellifera.

The honey bee

Within the species, several distinct
races differ not only in appearance, but
also 1In characteristics such as tempera-
ment, hardineszss to cold and wet con-
ditions, and timing of the breeding
cyele, 'The honey bee 1s a soclal insect
and lives in colonles or hlves of up to
100,000 individuals,

Efficlent production of honey requires
that colonies of bees be kept healthy
and at top strength, and that they be
relocated periocdically so that they can
readlly harvest a continucus series of
nectar lows.

Maintaining the eolony

Bees colleet neetar, water, pollen, and
propolis from the field. Through a
process of fermentatlon and evaporation,
they convert the nectar into honey,
which - beding high in carbo-hydrates -
is the major energy-producing food for
the hive. They use water for drinking,
for diluting honey to make food for the
bee larvae, and for cooling the hive.
Pollen 1s the bee's sole source of
protein, FPropolis, a resinous exudation
from certain plants, 1s used as a

peneral-purpose cement or putty about
the hive.

In their natural state, bees collect and
store sufficient nectar and pollen over
the summer months to provide themselves
with food for winter and for rearing
young bees in spring. When they are
managed for honey production, the aim is
to rob them of as much honey as possible
without endangering the colony's
survival. Adeguate stores of pollen and
honey must be available to the bees 1if
they are to survive the winter and pro-
duce a full strength of young bees ready
to commence harvesting the first nectar
flows in the following season.

Importance of eucalypts

The principal supply of nectar in
Victoria comes from eucalypts and a few
other native trees and shrubs, The
ground flora, although important in
other countries, has relatively little
importance in most parts of Vietoria.

The value of a particular eucalypt
species to the apiarist depends on its
flowering period and its yield of nectar
and of pollen, Flowering periloeds vary,
not only between species, but also with-
in species from district to district due
to local climatic effects. PFlowering
intensity varies from year to year, poor
flowering being caused by low levels of
food reserves within the tree, by
adverse weather, or by insect attack or
fire resulting in defoliation. As a



Beee must follow nectar and pollen
supplies

general rule, however, the majority of
important eucalypts flower heavlily every
second or third year.

Some specles are valued for their yield
of either nectar or pollen, others for
thelr yields of both.

Migratory bee-keeping
Because of 1ts dependence upon flowering

eucalypts, bee-keeping must be migratory
or nomadic. For maximum prcduction of
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honey, hives are moved from district to
distriect to coincide with peak nectar
flows of various eucalypts over the
summer months. Hives must be placed
close, not only to the nectar source,
but also to a reliable water source. One
aplary of U450 hives consumed more than
1,000 gallons of water during a 1l0-day
heat-wave. An adequate source of pollen
must be available, espec¢ially 1in autumn
when bees are storing food for winter.

The best localities for over-wintering
hives are warm coastal districts or
the so-called desert areas of western
Vietoria and south-eastern South
Australla.

Eee-keeping in the South-West
Value as breeding area

The southern portlion of the study area
frequently provides some of the best
breeding conditions available to Vie-
torlan apiarists. The trees of the

area produce both pollen and nectar and
provide good conditions for building up
hive strength. Thelr flowering period
1s such that they can be worked 1n
sequence with trees in other districts.

A typical pattern would be for aplarlists
to over-winter bees 1n north-western
Victoria before moving to yellow gum
areas of the ncorthern districts.

Yellow gum, although yielding good erops
of honey, produces no pollen. 3So by
about December hives must be shifted to
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Table 19

IMPORTANT HONEY- AND POLLEN-PRODUCING

PLANTS OF SOUTH-WESTERN VICTORIA

Species Flowering Honey Pollen

period yield yield
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 Foor
Sweet bursaria Jan-Feb Fair Good
Silver banksia Feb-Mar Fair Good
Coast beard-heath Jun-Sep Good Good
Swamp gum usually over Fair Good

winter

Red gum Dec-Jan Good Good




the study area, where messmate provides
both pollen and a crop of honey. The re-
vitalized hives are then moved to yellow
box and red ironbark areas, where they
can produce twice as much honey as local
bees. Lack of pollen again forces a
shift in autumn to brown stringybark and
manna gum areas of the south-west, where
hives can gather a further honey crop
and build up food reserves for winter.

Important plants

Table 19 shows the plant specles found
in the study area and valued by
aplarists, listing them in order of
importance, and indicating flowering
period and honey and nectar yields.

Bee sites

Apiarists located on public land must
have a licence and must pay a small
rental for the site. Demand for such
sltes wvarles from year to year depending
on conditions. Durlng the past 10 years
the number in the study area has ranged
from 20 to 160, It is estimated that

at least equal numbers of sites are
located on private property.

The blocks most heavily used by apla-
rists are Cobboboonee, Annya, Narra-
wong, Lower Glenelg, Hotspur, Weecurra,
and Youpayang.

Land use considerations

Land clearing in the past has
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considerably reduced the value of the
study area for bee-keeping. Red gum,
yellow gum, and pink gum are very
important to apiarists if they occur 1in
sufficiently extensive areas to be
utilized. These species did formerly
ocecur in large areas, red gum over much
of the Dundas and Casterton Land-Zones,
and yellow gum and pink gum 1In the
northern parts of the Kanawinka Land-
Zone. However, as they grow on rela-
tively fertile soills, suitable for agri-
culture, they have been largely cleared,
red gum very early in European settle-
ment and yellow gum and pink gum 1n
more recent settlement schemes such as
at Dorodong. Only small pockets remain
on publie land.

Coast beard-heath, another valuable
plant to the aplarist, is currently
suffering a significant reduction 1in 1its
distribution through the establishment
of pine plantations in the Nelson Land-
Zone.

Large areas of public land are becoming
inereasingly important to apiarists as
private property is progressively
cleared and as insectiecides, especially
those applied by aerial spraying, become
more widely used in agriculture.

Bee-keeping 1s compatible with any form
of land use that retains a cover of
sultable flowering plants. Nectar and
pollen crops can be repeatedly har-
vested from such areas wlthout any
detriment to other wvalues,.



LAND USE RELATIONS

The preceding chapters of this report
have described the natural resources of
the study area and discussed the poten-
tial uses of public¢ land. This chapter
examines the relations between these
varlous uses.

Uses are sald to be competitive when an
increase 1in one leads to a decrease 1in
another based on the same set of resour-
cesy they are supplementary when the
increase in one does not lead to any
change in another, and complementary
when an lncrease 1in one beneflts
ancther, 0Often a plven set of uses can
be complementary, supplementary, or
competitive depending on the level of
each. The most flexible uses are often
those that are complementary or supple-
mentary with many other uses over a
wilde range ol levels.

Apriculture

The pattern of agrilculture that prevalls
in the study area is, by Vietorian
standards, a relatively extenslve graz-
ing system. At this level supplementary
uses include apleculture, water produc-
tion, and recreation activites such as
drivling lor pleasure and pienicking.

Agriculture also favours some aspects of
nature conservation, as some animal
species have benefited from the expan-
sion of prassland habitat brought about
by clearing. Species such as the
stubble quall, brown hawk, whilte-backed
magpie, and grey kangaroo profited at
the expense of others inhabiting the
origpinal vegetatlon.

Even at its present level, agriculture
is competitive wlth softwood and hard-
wood timber production, many aspects of
nature conservation, and with recreation
activities requiring timbered country or
solitude. Increased levels of product-
fon will make agriculture increasingly
competitive with most other forms of
land use, including water production.

Softwood timber production

Softwood timber productlon in plan-
tations is an inflexible land use. It
is competitive with hardwood timber
production, agriculture, nature conser-
vation, and some types of recreatlon
activity. It may also be competltive
with water production, as pine plan-
tations may lower the regional water
table.



Hardwood timber production

Hardwood timber production 1s the major
land use on the more fertile blocks of
public land in the study area. Its
present low level of productlon allows
many complementary and supplementary
uses, including grazing, apiculture, all
but the strictest aspects of nature
conservation, most forms of outdoor
recreation, and water catchment protec-
tion. Ewven at high levels of productlon
it 15 still only slightly competitive
with most other uses. For example most
native plants and animals will still be
preserved (perhaps with altered abun-
dance) and there will still be oppor-
tunlties for many forms of ocutdoor
recreation.

It is competitive with intensive agri-
culture and softwood timber production.

Mineral extraction

Although quarrying and extractive
Industries operating in the area at
present have little impact on the envir-
onment, they are competitlive with all
other uses in thelr particular locality.
However, in the long term they may be
complementary with some recreation
gectlvities, as old mines and quarries
have definite historie appeal. Moreover,
they may alsoc be complementary with the
study of some aspects of natural
history, since they provide excellent

A diverse area with many land uses
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opportunities for studying geology,
palaeontology, and plant succession.
Nature preservation

Areas set aslde for strict nature
preservation and for sclentiflc purposes

are competitive with all other uses.
Even in parts of such areas set aside
for recreation and education, only a
restricted few activities related to
enjoying and understanding natural en-
vironments are compatible, and these
usually at a low level of use.



PART IV BLOCK DESCRIPTIONS

Tos2s71=12
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DISCOVERY BAY

A. General
(1) Loecation

Two parcels of publiec land - 20,100
acres fringing Dlscovery Bay and 3,600
aecres on Brldgewater Bay - total area
23,700 acres, Parishes of Glenelg,
Warrain, Kentbrueck, Mouzie, Tarragal,
and Trewalla - County Normanby.

(?2) Present tenure

Game Reserve - 5,800 acres (Long Swamp)
Reserved Crown land - 3,500 acres
Unoecupied Crown land - 15,400 acres.

(3) General description

Frecariously stable and mobile dunes of
caleareous sand in a strip 1-2 miles
wide back the shore. Lakes and swamps
lie immediately behind, and are locally
included in, the dunes. The block is in
the Nelson Land-Zone.

(4) Present use

The dunes provide scenery and are used
for dune-buggy riding and some hiking.
Access is poor. Water-skiing 1s popular
at Bridgewater Lakes, and fishing at

Lake Bong Bong (also known as Lake Moni-
boeng). Long Swamp provides suitable
breeding habitat for some specles of
duck, but 1s not intenslvely managed.

B. Nature of the Land
(1) Climate

Average annual rainfall varies from 30
to 34 in. Temperatures are mild. The
area 1s subjected to strong, salt-laden
onshore winds.

(2) Geology and physiography

The seaward slide of the block consists
of a long sandy surf beach interrupted
locally by eliffed and rocky shores of
Fleistocene dune limestaone.

Behind the beach, unconsolidated dunes
of fine calcareocus sand overllie a series
of dune limestone ridges. These uncon-
solidated dunes are typically high and
steep, some exceeding 200 ft 1in helght.
In some places the dunes are mobile, and
are tendling to move inland under the in-
fluence of onshore winds.

In protected locations on the landward
side, the vegetation holds the dunes in



place., Behind them and parallel to the
coast, a long line of poorly drained
country occuples a swale in the dune
limestone. A tract of lakes was prob-
ably once continuous from the mouth of
the Glenelg River to the Brldgewater
Lakes, but it has slnce been divided and
reduced by swamp encroachment and dune
advance. Water levels vary in relation
to rainfall and run-off, and are dlrect-
ly linked with the reglonal water table,
Lake surfaces are typleally up to 10 ft
above mean sea level in Discovery Bay.

(3) Solls

Undifferentiated calcareous sands cover
most of the block, Brownlish gradational
20lls occur In limited areas where dunes
have been stable over leong periods and
organlec matter has accumulated in the
surface horlizons. Peats have developed
In the swampy areas.

(4) Vegetation

In thls block vegetatlon 1s absent from
almost half of the area; bare shifting
sand covers more than 10,000 acres of
publle land, Vepgetation on the remaln-
ing areas 1s very varlied and has been
shown as a complex on the vegetatlon
map .

Aspect, exposure to wind and salt spray,
and degree of soll drainape all affect
composltion and luxurlance of plant
communitlies in thls topographically var-
ied area. Fire has certainly modified

Lagoon and dunes near Nelson

the vegetation, even when it has not re-
sulted in dune erosion.

The foredune 1mmediately behind the
sandy beach is largely covered with the
Introduced marram grass (dmmophtila aren-
arta). Native hairy spinifex (Spinifex
hirsutus) also occurs in some areas.

Scattered patches of dry scrub of vary-
ing density perslst on much of the area
as relies of the former vegetation and
stable dune topography, which has now
been disrupted. The dry scrub occurs
most extensively on the landward silde
of the dunes,

Coast wattle, coast beard-heath, twlggy
daisy bush (0Olearia axillarie), and



occaslonal drooping sheoaks are usually
dominant. Other common shrubs are sea-
berry saltbush (Rhagodia baccata), sea
box (Alyxia buxifolial), white correa
(Correa alba), and coast ballart (Exo-
earpus syrticolal), while New Zealand
spinach (Tetragonia implexicoma), climb-
ing lignum (Muehlenbeckia adpressa),
coast swalinson pea (Swainsona lessertii-
folia), bldgee-widgee (Acaena anserini-
folia), small-leaved clematls (Clematis
mierophylla), and austral trefoll (Lotus
australie) form the ground cover,

The vegetation of the fresh-water swamps
is very complex, Common reed and bul-
rushes are prominent among the plants
spreading into open water. Many sedges
and rushes make up the low swampy vege-
tation, including species of the genera
Cyperus, Seirpus, Eleocharie, Schoenus,
Cladium, Baumea, Gahnia, Lepidosperma,
Carex, Leptocarpus, and Juncus.

Dense wet scrub forms impenetrable
thickets around many of the swamps. It
1s dominated by scented paperbark and
Wwoolliy tea-tree. Moonah occurs on drier
sites around some of the swamps. A
small area of salt marsh borders the
Glenelg River estuary south of Nelson.

(5) Fauna

The wildlife of the area, while not
abundant, 1s quite varied because of the
diversity of habitats. The birds and
mammals most likely to be observed in
the ocean, coastline, wetland, and dune
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complex habitats can readlily be ascer-
tailned from Appendix II.

The ocean beaches are generally not good
areas for birds, although gulls, terns,
dotterels, and, during the summer months,
small numbers of waders do frequent

them. The small area of salt marsh
provides better habitat for waders.

No nesting colonles of sea birds are
known in the block.

The lakes and swamps provide good
habitat for many waterfowl. Cormorants
and several specles of heron-like birds,
including white-faced heron and brown
bittern, frequent these areas. Summer
refuge 1z provided for many duck
species, and in most years conditions
are suitable for the breeding of
chestnut teal and blue-winged shoveller.
Crakes, little grassbirds, and, iIn the
summer months, reed warblers and some
waders (including the Japanese snipe)
can be found in various parts of the
swampy areas.

The dense undergrowth found around the
swamps provides 1deal habltat for bush
rats, potoroos, dusky phascogales, and
the rare swamp phascogale.

Many small birds such as grey fantalls,
superb blue wrens, white-browed scrub
wrens, brown thornbills, and silvereyes
inhabit the dune vegetation. Up to ten
specles of honeyeater can also be
observed in these areas. Mammals
frequenting this type of vegetation



rt-nosed bandl- (3) Other features

include the echidn
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iunnart. The followlng areas are of sclentific

interest: the mouth ol the Glenelp River
'he olive whistler and ground thrush, and the estuarine lapgoon; Aborliginal

et selerophyll middens, especially at Ncbles Rocks;

f Long Swamp - Lake Bong Bong; Johnstone's
Creek - Swan Lake.

specles usually found in

forest, frequent the dense stands

tea-tree, 'he swamp harrier, brown

hawlk, and kestrel are the only hawks,

and the feathertall glider and eastern (4) Recreation

pipgmy possum are the only arboreal

mammals commonly found., The present level of recreational activ-
ity in this block is low compared with

'his iz the largest area of natural
astal dune and swamp vegetation in
weastern Victoria and has a moderate to

high potentlal for flora conservation,

(2) Fauna

'his block provides valuable habltat for
the followlng uncommon specles: rufous
bristle bird, beautiful firetail, south-
ern emu wren, ground parrot, orange-
belllied parrot, king quail, and swamp

pnascogale,

The ollve whistler, potoroo, and red-
necked wallaby are specles at the very
western limlt of thelr range. Flve un-
common mlgratory waders are recorded in
the area. It 1s an important refuge and
breeding area for several species of
duck. The block has high potential for
fauna conservation,. A new road to the mouth of the Glenelg




areas closer to Melbourne; however,

this and the adjoining Lower Glenelg
hlock have higher levels of use than any
of the other blocks in the study area.

Recreational use is directly related to
access. The heaviest use occurs at the
Eridgewater Lakes close to Portland, and
at the mouth of the Glenelg River. In
both these areas boating, fishing,
water-skiing, swimming, and sunbathing
are popular. A track from Black Swamp
provides access for surf fishermen to
the beach near Noble Rocks and the near-
by cutflow from Long Swamp. Lake Bong
Bong is readily accessible and 1s used
for fishing and duck shooting. Swan
Lake has road access and 1is used by
fishermen and picnickers. Dune buggiles
gain entry to extensive areas of bare
sand at these polnts, and through plne
plantations near Kentbruck.

The bare and shifting dunes provide
spectacular scenery, whether viewed from
a distance or close at hand, and will

be a source of attraction for tourists.

The vast area of the dunes and the
present lack of access to them and the
adjoining ocean beaches offer some of
the last opportunities in Victoria for
remote coastal solitude.

(5) Agriculture
The sand dunes are unsuitable for agri-

culture due to their high alkalinity,
their lack of organic matter or clay,
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and consequent low moisture-holding
capacity, and the prevalence of strong
salt-laden winds and sand-blast. The
swampy areas could support pastures 1if
drained and fertilized, but costs would
be very high.

(6) Softwood

The dunes are unsuitable for radlata
pine for the same reasons glven above,
Afforestation with maritime pine may be
possible, but as the dunes would have to
be stabilized, costs would be high.

(7) Hardwood

No trees sultable for commercial tlmber
production occur naturally in the dune

complex, nor are there any exotic trees
that could be planted for this purpose.

(8) Honey

Coast beard-heath, one of the domlnants
in the dune vegetation, provides an
excellent winter supply of pollen and
nectar. Present access to the area,
however, is difficult. Large areas for-
merly supporting this speciles 1in the
adjoining Lower Glenelg block have been
cleared in recent years for pine plan-
tations.

(9) Minerals

The dunes are a very cheap and extensive
source of lime for agricultural and
industrial use. While extraction from a
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few small pits will meet the demands of
the district, In future the area may be
subjJected to heavy demands from distant
population centres,

(10) Water

Some supplies of hard groundwater are
available from the underlying Bridge-
water Formation. A small perennial
stream flows from Long Swamp into the
estuary of the Glenelg River and another
flows 1nto the sea. The dune limestone
behind the sand dunes contalrs many
fresh-water springs.

. Hazards and Conflicts

Much of the dune system in the block 1s
shifting, but 1t 1i1s stable along almost
all of its landward edge. The sand
generally moves north-eastwards, in
response to the prevalling south-
westerly winds.

However, the sand 1s actively moving in-
land at about 6 places, where stabiliz-
Ing vegetation on the landward edge of
the dunes 1s absent and blow outs have
developed. The largest and most serious
of these blow outs appears to lie behind
Long Swamp; two others are near the
northern end of the Bridgewater Lakes.

Few measurements have been made of the
rate of advance of the moving dunes, but
surveys made 1n May 1969 and repeated in
December 1971 near the Bridgewater Lakes
showed that a dune face up to 136 ft

high advanced up to 17 ft in 2% years,
This represents movement of about 950
cublec ft of sand per foot of dune crest
per year, or an annual advance of about
8 ft on a dune 100 ft high. Perusal of
the original parlsh surveys in the area,
dating back more than 100 years, shows a
variety of rates of advance from less
than 1 ft per year to almost 53 ft per
year,

In the Long Swamp sector, the advance of
the dunes since 1949 can be gauged from
old aerial photo maps. If this rate of
dune movement 1s malntalned, blow outs
may run right across Long Swamp within
the next 20 years.

The scenle attractiveness of the area
depends on the steep topography of the
large, unvegetated dunes. Complete
stabilization of the entire dune system
would be extremely difficult, and is
unnecessary as the dunes are moving
inland only in the few places where blow
outs have developed.

Local farmers have planted marram grass
on the landward edges of dunes for many
years, and these plantings have helped
the native vegetation to recolonize pre-
viously unstable areas. In recent years
marram grass plantings by the Soil Con-
servation Authority on blow outs near
the Bridgewater Lakes appear to have
been successful. Maintenance of the
dune vegetation requires the exclusion
of cattle and sheep, as well as rabbit
control and fire prevention.



tonflicts may possibly arise between the
following uses of the land:

Cape Bridgewater beyond Discovery Bay
dunes
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(a) Active manapgement to provide better
habitat for waterfowl could con-
flict with preservation of the
natural swamp environment.

(b) Dune buggies would conflict with
solitude and with attempts to stab-
11ize and revegetate the dunes.

{e) Provision of better access for
swimming, boating, and fishilng
could conflict with solitude, and
in localized places with attempts
to stabilize and revegetate the
dunes.

E. Significance

The public land in this block has

significant capabilities for conser-
vation of flora and fauna, sclentific
study, varliocus forms of recreational
activity, and the supply of minerals.

Reference

BEird, E. C. F., Womersley, I. and Fraser
D. The geomorphology and plant ecology
of the Discovery Bay dunes, with special
reference to fresh-water lakes. Report
to the Land Conservation Couneil, 1972.
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LOWER GLENELG

f. General
(1) Locatlon

South and west of Dartmoor and adjacent
toe the South Australian border, The
block contains 94,000 acres of public
land in one parcel, and 5,300 acres in
16 small parcels - total area 99,300
acres. Parlshes of Drik Drik, Balrook,
Kentbruck, Warrain, and Glenelg - County
Normanby - and Ardno, Malanganee,
Falpara, Mumbannar, Dartmoor, Wanwin

and Kinkella - County Follett.

{2) Present tenure

National Park - 11,000 acres (Lower
Glenelg)

Forest Park - 3,000 acres (Bulley
Hanges) Reserved forest - 40,800 acres
Rural Finance and Settlement Commission
- 7,000 acres (Palpara)

Unceccupled Crown land - 22,500 acres
Permissive occupancy - 9,700 (Forests
Commission)

(3) General description

The area forms part of an extensive

coastal plain with indurated (case-
hardened) calecarecus dunes at intervals
throughout, elther exposed at the
surface or covered by low dunes or
sheets of wind-blown sand deposited
during the late Pleistocene to Holocene
In some places weathering of the l1ndur-
ated dunes has produced sink holes and
swales. Low open forests and woodlands
of brown stringybark and manna gum form
the characterlstic vegetation. Most of
the publiec land is in the MNelson land-
zone,

The alienated land south of Mumbannar 1is
a flat plain on sandy and peaty lagoon
deposits, and originally supported dense
wet heaths. This land 1is in the Kana-
winka Land-Zone.

(4) Present use

A total of 25,000 acres of public land
has been planted with softwood, and
7,000 acres have recently been cleared
for agricultural development. The
remainder of the area 1s used for
conservatlon of flora and fauna, and
recreation. Low-intensity hardwood logg-
ing has been carried out in the ares.



B. Nature of the Land
{1) Climate

Average annual rainfall varles from 30

to 34 in. with a marked winter incidence.

Summers are warm and winters cold, but
temperatures are generally less extreme
than in some other parts of the study
area further I1nland.

(2) Geology and physiocgraphy

Marine limestones of Miocene age form
the basement of the coastal plains
throughout this block. In the eastern
part of the area these are overlain by a
horlzontal layer of Whalers Bluff
Formation llmestone. Both these for-
mations are overlain by Pleistocene
limestone dunes, sheets and low dunes
of siliceous sand, and,north of the
Glenelg, swampy lagoon deposits.

The Pleistocene dunes were largely
carbonate sands of organic origin
exposed on the sea floor during the low
sea levels of the Pleistocene. The
dunes of calcarecus sand have been
modified by the dissolving, downward
movement and redeposition of calcium
carbonate. This resulted in strong
cementation of the sub-surface of the
dune and a residual upper horizon of
silllceous sand, This sand was then
blown off the crests of the dunes into
the swales between them, and spread
over the inland areas in the lee of the
dunes.

169

The sands closest to the exposed areas
of indurated calcareous dunes are gen-
erally of brighter colour and have
rolling topography, while those further
away are paler and have more gentle
topography.

The Glenelg River is the only major
stream in the area. Its lower reaches,
which traverse the block, can be dlvided
into three sections. South from
Dartmoor to Moleside Creek the river
meanders extensively, entrenched in a
deep gorge with vertical or sub-vertical
walls 90-125 ft high.

At Moleside Creek the river changes
directlion to the north-west. The stream
meanders less but is still deeply
entrenched between limestone cliffs
50-70 ft high, rising to 100 ft near
the South Australian border. At Dono-
van's Landing the stream agaln changes
direction, to the south-east, and
passes through low sub-vertical cliffs
to the sea. The river 1ls tidel almost
to Drik Drik.

(3) Soils

Soils in this block are closely linked
wilth parent materlial. Where the crests
of the limestone dunes are exposed, red
to black solls on limestone occur. Of
the leached sands on the sand sheets and
dunes, the younger, more fertile ones
have bright orange, red, or yellow
colouring, while the older lmpoverished
soils are grey to white, often with
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heavy ironstone or coffee rock layers at
depth. On the low heath plains the solls
are duplex (sand over clay) with some
areas of deep leached sands.

(U4) Vegetation

The red solls on limestone carry manna
gum forest over bracken and grasses,
except 1n some places south of the rlver
where they are shallow and dry; and
here they carry scrubs of coast wattle
and coast beard-heath 1n the Bulley
Ranges, and messmate - brown stringybark
north of Nelson. On the large areas of
leached sands, brown stringybark forest,
with manna gum on more fertlle sites, 1s
the characteristle vegetation type. The
forests are taller (Open forest II) on
fertile sheltered sites, and lower
(Open-forest 1) on the strongly leached
sands or 1n positlons exposed to onshore
winds. On fertile sites the understorey
consists of sparse tall silver banksia,
black wattle, and blackwood cover bracken
and grasses. On poorer sltes low heathy
plants, and bracken on well-dralned
solls, dominate the understorey.

Wet heaths and wet scrubs occur along
the northern boundary of the main area
of publlic land, and on many of the
small lsolated areas. The wet heaths
are dominated by specles of the genera
Casuarina, Banksia, Leptoespermum,
Hypolaena, Xanthorrhcea,and Pultenaea.
The wet scrubs consist of stunted brown
stringybark and peppermint over wet
heath.

Small swamps are scattered through the
area, and several large peat-filled
swamps occur south-east of Wanwin.
These are usually surrounded by woolly
tea-tree and swamp gum.

A thin line of red gums and extensive
areas of common reed (Phragmites
ecommunie) fringe the Glenelg Rlver.

(5) Fauna

The diverse vegetatlon of this block
provides habitat for a wide range of
animals.

The many swamps and the Glenelg River
itself are frequented by many specles
of waterfowl 1including crakes, grebes,
cormorants, snipe, heron-like bilrds,
and ducks. The forested areas provide
good habltat for crimson rosellas,

grey fantalls, brown and striated
thornbills, grey thrush, white-throated
tree creeper, and grey currawongs. More
cepn areas have emus and yellow-rumped
and buff-rumped thornbills. Dry scrub
areas near the coast shelter the rufous
bristle bird and the beautiful firetail.

The common hawks of the area are brown

hawk, nankeen kestrel, whistling eagle,
wedge-talled eagle, swamp harrier, gos-
hawk, and peregrine falcon. At least 17
species of honeyeater can be found here.

Large numbers of emus and yellow-talled
black cockateco feed in the pine plan-
tations.



Red-necked wallaby and grey kangaroo are
the most readily observed mammals of

the area. Other common specles include
echidna, ring-talled and brush-talled
possums, short-nosed bandicooct, yellow
footed phascogale, and tuan. The

The brush-tailed possum
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bush rat and dusky phascogale occur
where there 1s a dense moist ground
cover.

The large-footed myotis and the bent-
winged bat commonly roost 1in limestone
caves throughout the area.

C. Capabilities
(1) Flora

More than 30 plant species have thelr
western limit within the block. They
are specles typical of the cooler and
molster parts of south-eastern
Australia and include slender wallaby
grass (Danthonia peniecillata),bent
grass (Agroetie venueta), halry rice
grass (Tetrarrhena distichophylla),
wattle mat rush (Lomandra filiformis),
slckle green hood (Ptercstylis faleatal,
rosemary grevillea (Grevillea rosmarin-
ifolial), clematls (Clematies aristatal,
forest stellaria (Stellaria flaceida),
forest mint (Mentha laxiflora), tantoon
tea-tree (Leptospermum obovatum),
mitchell wattle (Acacia mitchelli),and
bog gum (Fucalyptue kitasonianal.

The block contains good examples of dry
scrub on dune limestone, and both tall
and lew forests of brown stringybark,
manna gum (now largely cleared), and
mixtures of these two,.

Red gum 1s thinly scattered along the
length of the Glenelg River gorge.
Snow gum 1s found cccasionally in areas



Alluvial terrace on a meander of the Glenelg River, carrying common reed (left) and

(4

'

north of the river, although areas where
1t formerly occurred have largely been
cleared. The block has a high potential
for flora conservation.

(2) Fauna

Probably the most significant feature of
the area for fauna is the corridor of
natlve vegetatlion that runs along the
Glenelg River (the only sizable stream
in the study area) from Nelson towards
the Kent

blocks. These are undoubtedly 1mportant
tc the many nomadic and migratory birds
that cececur 1In the area. Both the black-
faced and grey kangaroc occur 1in the
block, but it is not known definitely
whether the distribution of these

2 structural ledge following bedding planes

s

tn Micecene limestone (right).

specles overlaps.

Two rare blrd species, the rufous bristle
bird and the beautiful firetall, occur in

the southern parts adjoining the Dis-
covery Bay block. So the area has high
potentlal for fauna conservation.

(3) Other features

The limestone caves of the area are of
conslderable interest. Primary cave
development appears to have resulted
from the enlargement of Jjoints. 1In a
few cases these enlarged Joints have
alsc been subject to vadose enlargement
where surface water has entered the
already open joint and flowed along it
to the river.



The interesting diversity of stages 1in
early cave genesls avallable in the area
provides a good opportunity for
geomorphological studies.

MeEachern Cave and Amphitheatre Cave
contaln very valuable palaeontological
deposits. Study of the deposits has
thrown considerable light on the changes
that have occurred to the climate,
flora, and fauna of the area over the
past 20,000 years.

The cliffs on the Glenelg River reveal
cross-sectlions of strata of 1Interest to
geologlsts.,

(4) Recreation

This block has some of the best
recreational features of the study area.
Most of these are centred arcund the
Glenelg River.

The river itself is used for boating,
water-skiing, and fishing. Mulloway,
yellow-eye mullet, Australian salmon,
southern black bream, and bass
(Gippsland perch), all highly regarded
as sporting fish, are found 1n the
river, which 1s an Important breeding
area for the last two specles.

The high limestone c¢liffs and densely
forested rim of the gorge through which
the Glenelg flows makes it one of the
most scenic rivers in Victoria. More
than 100 holiday shacks are scattered
along both sides of the river. (These
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shacks are built on land held under
Permissive Cccupancy - all such
cccupancies will end in 1983, or on the
prior death of the holder.)

Vehicular access 1s available to scenic
lookouts at several points along the
rim of the gorge, the most heavily used
being at Jones Look-out on the Nelson-
Winnap Reoad.

The Princess Margaret Rose Cave 15 a
well-known tourist attraction. It 1s
quite beautiful, with a diversity of
decorative forms, and has easy internal
acecess. Many of the other caves 1n the
area are used by speleclogists.

The varied nature of the vegetation 1in
the area 1s an attractlon to tourists,
especially during early spring when
wildflowers are in bloom. The Bulley
Ranges and Moleside Creek areas are
especlally popular.

(5) Agriculture

Most of the public land in this block
has only a low capability for agri-
culture (category 3). Pasture would dry
off quickly in late spring, and in areas
wlth deeper sands malntenance costs
would be considerable.

Small areas of wet heath in the parishes
of Kinkella, Malanganee, and Palpara

have a higher capability for agriculture
(category 2) and would support produc-
tive pastures, although maintenance costs
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may be high. The Palpara settlement
scheme has developed this type of land
for agriculture.

(6) Softwood

A large proportion of the publie land

in thls block has already been converted
to softwood plantations. These plan-
tations are generally in two areas north
of the river in the western part

and south of the river in the eastern
part.

The coloured sands in thils block are the
most sultable solls for pines in the
study area. Large areas sultable for
pines still remain, especlally on the
northern side of the river. These areas
fall into category A, with some areas of
Category C.

Extenslive areas of similar land in South
Australia have been converted to
softwoods.

(7) Hardwood

Satlsfactory growth of hardwood timber
from native species (brown stringybark)
could only be expected 1n areas where
stand helght exceeds 60 ft (category C).
The few areas of this type of forest not
already converted to pine are in the
east of the block, fringling both sides
of the Glenelg River. The present
condition of these stands 1s poor due to
their history of selective logging and
wild fires. Even under intensive

management, the growth rates on these
areas would be well below those possible
for messmate areas 1n the Cobboboonee
and Annya blocks, where solls are more
fertile and rainfall higher.

(8) Honey

This block contains extensive areas of
brown stringybark and manna gum, which
are both important trees to aplarists,
Brown stringybark yields good flows of
honey and pollen over the period
February to March. Average ylelds of
almost 60 1lb per hive per year have been
obtalned over a l0-year perlod, with
maximum ylelds reaching 180 1b per hive
in a good year. Manna gum is valuable
because 1t produces high quality pollen
in autumn, which puts hives 1in top
condition for winter. The understorey
specles, silver banksila and sweet
bursaria, provide very good pollen and
enough honey for breeding purposes.
Unlike the eucalypts, they flower
regularly every year, thus providing
aplarists with sure breeding conditions
if required.

Coast beard-heath has a flowering perilod
from June to September and provides
excellent conditlions for over-wintering
hives.

(9) Minerals

Large guantitles of dune limestone suilt-
able for road-making are available. In

the past, polyzoal limestone has been



quarried for bullding stone near
Moleside Creek at the foot of the fault
scarp and near Nelson. Basalt outcrops
at the top of the Jones Rldge fault
scarp.

(10) Water

The Glenelg River is tidal throughout
most of its length in this block, and
the water is too saline for any use.
Some underground water 1is availlable from
the sands and dune limestones, and large
supplies are avalilable from the Whalers
Bluff Formation-Gambier Limestone
aquifer system and deeper aquifers.
Fresh groundwater flowing 1into the
Glenelg 1s an important part of the
riverine and estuarine environment.

D. Hazards and Confllcts

Some areas are susceptible to wind
erosion, but the hazard 1s not great
owing to the readiness with which pro-
tectlive bracken will grow. Near the
coast, strong winds and weak growth of
bracken result in a higher hazard.

Wildfire hazard during the summer months
is high particularly along the Glenelg
River because of the number of people
using the river and its margins, and the
access problems created by the rilver
itself (fires can readily cross from
bank to bank, but the fire-fighters
cannot ).

To82/72—13

The establishment of pine plantations
close to the Glenelg Rlver gorge, and
the 1nvasion of native forest by pine
seedlings, are hazards to nature
conservatlion, and conflict with the
natural scenery of the area.

E. Slgnificance

This block has significant potential for
flora and fauna conservation, recreation,
and softwood timber production.

A swamp margin of low woolly tea tree
and swamp gum in the Lower Glenelg block.



176

MOUNT RICHMOND

A. General
(1) Location

West of Portland to the Dlscovery Bay
dunes. One main parcel of land (6,900
acres) and five smaller parcels - total
area 9,200 acres. Parishes of Tarragal
and Trewalla - County Normanby.

(2) Present tenure

National Park - 2,000 acres (Mount
Richmond )

Faunal Reserve - 300 acres (Bats Ridge
and Lawrence Rocks)

Reserved forest - 1,100 acres

Reserved Crown land - 100 acres
Unoccupied Crown land - 5,700 acres

(3) General description

Generally similar to the Lower Glenelg
block. Mount Richmond 1s a volcanlc hill
thinly covered wlth white and orange
sands. Most of the publle land is in the
Nelson Land=Zone - a heathy area east of
Mount Richmond 1s in the Kanawinka.

(4) Present use

Conservatlion of flora and fauna 1is the

primary functlon of the National Park
and Faunal Reserves, with recreation
important in the former. Three grazing
licences cover about 900 acres. Some
minor forest produce 1s cut, and dune
limestone in quarried for road-making.

BE. Nature of the Land
(1) Climate

Average annual rainfall is about 34 in.
The exposed aspects of Mount Richmond
are subjected to strong salt-laden
winds.

(2) Geology and physlography

The area lies on the southern edge of
the Normanby Platform, and 1s raised
about U400 ft above the coastal plains on
its south-western extremities by the
Swan Lake-Bridgewater and Kentbruck
Fault scarps. The basement of the block
is Miocene limestone, which is covered
with basalts from Mount Riechmond and
other volcanoes on Capes Bridgewater and
Nelson. In turn, at least one majJor dune
limestone ridge and siliceocus sand cover
the basalt. Mount Richmond 1s a tuff and
scorla cone, covered with sand. The vol-
canlc rocks are exposed in a few places.



At the western end of the block, John-
stone's Creek, draining the southern
part of the Kentbruck Heath, flows
across the fault escarpment via a water-
fall in which basalt 1is exposed.

(3) Soils

Black and red solls on limestone are
found on the limestone dunes - the black
solls occur on the dunes nearest the
coast, Variable leached sands, simllar
to those found in the Lower Glenelg
block, occur over the remainder of the
area. Clayey red gradational sclls have
formed on the small areas on Mount
Richmond where volcanic rocks are
exposed.

(4) Vegetation

The leached sands covering most of this
block carry low forests of brown
stringybark, with manna gum where the
solls are most fertlile. On deep strongly
leached sands, a wet scrub of peppermint
with some brown stringybark occurs over
a heathy understorey. Shallow solls on
limestone at Bats Ridge carry a dry
scrub of acaclias, coast wattle, and
coast beard-heath. On the upper slopes
of Mount Richmond, a low forest of swamp
gum and grass occurs on the areas of
voleanic soils.

The understorey of the low forests on
Mount Richmond contains a rich flora of
heathy specles. Bog gum occurs north-
east of Mount Richmond.
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Johnstone's Creek has an interesting and
varied flora, and contains some rare and
endangered specles.

An unusual occurrence of the soap mallee
(Eucalyptus diversifolia) may be seen on
Cape Nelson. This specles also occurs
at a number of sites around the Aus-
tralian Bight, but usually in driler-
rainfall zones (15-22 in. per annum).
Cape Nelson is the eastern extremity of
this species (the nearest occurrence
being 110 miles to the west 1n South
Australia), and 1s by far the wettest
(about 33 in. per annum).

(5) Fauna

The fauna of the area are considerably
diverse and interesting. The grey
kangaroo, the red-necked wallaby, and
arboreal mammals are present at Mount
Richmond and at Bat's Ridge. More
unusual observations include the white-
footed dunnart, yellow-footed phasc-
gale, swamp phascogale, tiger cat, and
heath rat for the Bat's Ridge area. A
colony of wombats, formerly known in the
Johnstone's Creek area, has not been
seen in the past few years. The bent-
winged bat occurs in large colonles 1n
caves of the area. The many bird
specles present inelude the rufous
bristle bird and beautiful firetail on
the mainland, and the Australian gannet,
little penguin, and fairy prion on
Lawrence Rocks, which are also visited
by the Australian fur seal.



C. Capabllitiles
{1) Flora

The scap mallee at Cape Nelson and the
rich flora of Mount Richmond give this

block a high potential for flora conser-

vation,
(2) Fauna

The presence of the swamp phascogale,
white-footed dunnart, bent-winged bat,
rufous bristle bird, and beautiful flre-
tall give this block a high potential
for fauna conservatlon.

(3) Other features

A number of interesting geologlcal
features add to the conservation value
of thls bloek. These include the petri-
fled trees that have been exposed at
Cape Duquesne, the sectlons through the
Stony Hill volecano at Cape Bridgewater,
and Mount Richmond itselfl.

{4} Recreation

The publiec lands of this block are close
to the growing town of Portland, and
contaln features of interest to people
seeklng recreatlon. An access road,
look=-out tower, and picnlec grounds have
been constructed at Mount Richmond, and
the wildflowers in this area attract
visitors. The coastline 1s popular with
ffishermen, and there are blowholes and a
petrified forest at Cape Bridgewater. A

Petrified trees exposed near Cape
Duquesne

lighthouse and assoclated bulldings,
situated on top of a rugged cliff at
Cape Nelson, have been classifled B by
the National Trust. A popular surf
beach lies at the western end of Bridge-
water Bay. The block has a high
potential for recreation.

(5) Agriculture

Most of the land has low potential for
agriculture and falls within land
category 3 or 4., Some of the reserved
forest in the area ls former farmland
that has been sold to the Forests Com-
mission. Thls usually 1ndlcates that
farming on that land has not proved
especially profitable under earlier
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The bush rat

circumstances. It 1s highly unlikely
that the development of completely new
farms from bushland in this block would
prove economic. However the addition of
some of the lightly timbered areas of
better soll types to existing farms
could be profitable for individuals con-
cerned. Pasture development and
maintenance requires the heavy use of
fertilizers and minor elements are
frequently needed for both livestock
health and plant growth.

(6) Softwood

The softwood potential of the public
lands varlies according to soll type.
The distribution of soll types is

complex, but to the north-west of Mount
Richmond red soils on limestone and
orange sands predominate. The land here
has a high potential for growing radlata
pine (category A), and trial plots
indicate a Silte Quality rating of 1l to
IV. The leached sands that occur in
smaller pockets in the north-west, and
in larger areas elsewhere, have a much
lower capacity, categories C & D.

(7) Hardwood

The potentlial of this block for hardwood
production is very low. Stand height 1s
low in most of 1t, and the trees exhiblt
poor form (category F).
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(8) Honey

'he stringybarks of the area have a
moderate potential for honey productlon
at infrequent intervals. However, the
heaths and understorey plants provlde a
more Important source of pollen during
the winter. The capablllity of the land
for honey production 1s low generally,
but it may be high for winter hive main-

tenance.
'; 7 :J Minerals

[n mineral resources, the block contains
dune limestone, quartz sand, and basalt
at Capes Bridgewater and Nelson.

(10) Water

The block makes little contribution to
stream 'low, except for Johnstone's Creek
ln the west. Underground water 1is availl-
able from several agulfers.

DD, Hazards and Confllicts

The petrifled forest at Cape Bridgewater
ls eroding, and requires protection.
Apart from this, few hazards are
assoclated with the block.

Confllicts between recreation and flora
and fauna conservation could arise if

Dune limestone as an early building
material

the level of recreation use increased
greatly.

E. Significance
The public land in this block 1s signif-

leant for fleora and fauna conservation
and recreation.
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KENTBRUCK HEATH

A. General
{1) Location

North-west of Portland and mid-way
between Heywood and the South Australian
border. One large parcel (20,600 acres)
and two small parcels (U400 acres and

800 acres) - total area 21,800 acres.
Parishes of Kentbruck and Cobboboonee -
County Normanby.

(2) Present tenure

National Park - 11,400 acres (Lower
Glenelg)

Reserved forest - 300 acres
Unoccupled Crown land - 10,100 acres.

(3) General description

This block is a large sandy plain of
scrubby heathland perched on the
uplifted south-western extremity of the
Normanby Flatform. Topography of the
plain 1s very gentle, but the relatively
steep slopes of its western escarpment
have been dissected by the Moleside
Creek and 1ts tributaries. Substantial
areas of basaltic land, carrying tall
forests of messmate and brown stringy-~
bark, occupy the northern part of the

block. These latter areas are in the
Portland Land-Zone, while most of the
Heath 1s in the Kanawinka Land-Zone.

(4) Present use

The publiec land 1s largely unused.
Naturalists and tourists frequent the
accessible parts of the block along the
eastern margin, particularly during the
spring when there 1s a magnificent
display of wildflowers. The tall
forests 1in the northern part of the
block have been used for hardwood timber
production,

B. Nature of the Land
(1) Climate

This is one of the wettest parts of the
study area. Average annual ralilnfall i1s
about 3% in. with a marked winter
incidence. Belng close to the coast,
temperatures in both summer and winter
are more moderate than for areas further
inland.

(2) Geology and physiography

The basement rocks of the area are
Miocene limestones, partially covered
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Kentbruek Heath from Mitchell's Hilloek

with Plelistocene basalt, Overlying the
basalt are sheets and some dunes of
white sand (Malanganee Sands) blown over
the area from the Follett Plains during
dry periods in Recent times.

The hilghest dunes are found along the
top of the western escarpment, close

to the original source of sand and
where the winds are strongest. In some
places the basalt is exposed at the
surface, particularly in the north of

the block and along the Jones Ridge
fault secarp.

Topography over most of the block is
flat and the stream pattern iz very
poorly developed. A very indistinct
divide traverses the block, separating
water flowing east through anastomosing
swamps (leading to the 1ll-defined head-
water of the Surry and Fitzroy Rivers)
from water flowing west over the fault
scarp to the Glenelg River. The most
important of the western streams are
Moleside and Little Moleside Creeks,
which have clearly defined wvalleys
where they cross the escarpment.

Elevations on the plain range from 300
to 500 ft. Elevation at the foot of
the escarpment 1is about 150 ft.

(3) Soils

Chief characteristics of the so0ils of
the blocks are the wetness and poverty
of the surface sands. The most common
s0il types are brownish gleyed solls,
with some leached sands. Clayey grad-
ational scils have formed on the
basaltic areas.

(4) Vegetation

Heath and scrub cover a very large pro-
portion of the block. The heaths, which
are particularly rich floristically,

are dominated by the genera Melaleuca,
Leptospermum, Casuarina, Banksia, Hakea,
and Aeaeia. Brown stringybark and



peppermint with an understorey of
bracken, acacias, and bush peas occur
on well-drained areas of deeper sand.

Wherever basalt is exposed, a tall
forest of messmate, often in mixture
with peppermint and with an understorey
including acacias, bush peas, and dalsy
bushes, is found. This type of vege-
tation ocecurs mainly in the north and
extreme east of the block, adjoining
much larger areas of similar vegetation
in the Cobboboonee block.

Serambling coral fern (Gletiehenia miero-
phylla) and tree ferns (Cyathea aus-
tralie and Dicksonia antaretica) are
the commonest of a number growlng along
Moleslide and Little Moleside Creeks.

(5) Fauna

Heath, the most widespread vegetation
type, provides habitat for a number of
small birds and mammals, including brown
thornbills, white-browed scrub wren,
southern emu wren, several species of
honeyeater, short-nosed bandlicoot, bush
rat, swamp rat, heath rat, and potoroo.

The forest vegetation types add consid-
erable variety to the animal specles of
the area and provide habitat for arboreal
mammals such as yellow-bellied sugar and
pigmy gliders, ringtall and brushtail
possums, and the greater long-eared bat.

Emus and grey kangaroos are common
throughout the block.
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C. Capabilities
(1) Flora

The block has a particularly rich flora,
more than 500 specles of flowering
plants and 30 species of ferns having
been recorded.

More than 100 of these species are at
the extreme western edge of their dis-
tribution, or are absent or only
infrequently encountered in other
parts of south-western Victoria.

They include Polystichum proliferum,
Dicksonia antarctica, Gleichenia circin-
nata, Todea barbata, Tmesipteris billar-
dieri, Selaginella uliginosa, Tetrar-
rhena juncea, Calectasia cyanea, Gre-
villea aquifolium, Exocearpus strictus,
Haloragie digyna, Myriophyllum pedun-
culatum, Pomaderris elachophylla,
Pultenaea subumbellata, Olearia
speciosa, 12 species in the family
Cyperaceae, 15 species in the Orchid-
aceae, and 5 species in the Liliaceae.

The block also has a very rich flora of
liverworts and mosses (Bryophytes) and
algae (Thallophytes). Its potential for
flora conservatlion 1s extremely high.

(2) Fauna

The Kentbruck Heath and the Grampians
are the only two localitles in which the
heath rat has been recorded, The rat 1s
locally common in both these areas and
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inhabits heath woodland. It is possible
that further investipations will lead to
its discovery in some other heathlands
in south-western Victoria.

Other specles of particular significance
inhabiting this heathland are the poto-
roo, king quall, and southern emu

wren,

{3) Other features

The Kentbruck Heath is of particular
scilentific lmportance because it lies in
a relatively high-rainfall area and at
the extreme western limlt of the range
of many plant and animal species. 1In
addition, 1t is the meost extensive tract
of heathland remaining in south-western
Vlictoria, and its varied solls support a
particularly rich flora and fauna.

The Fern Cave contains valuable palaen-
tological deposits.

The Inkpot, in the north-western corner
of the block, 1s an unusual circular
waterhole approximately 1 acre in
extent, which has a layer of black
organlec materlial on the bottom giving
the water a dark appearance., When full,
it 1s more than 30 ft deep. It occuples
an infilled sinkhole in the Miocene
limestones.

{4) Recreatlon

The magnificent wildflower display,
especially during the spring months,

makes thils area particularly important
for recreaticonal activities related to
the enjoyment of natural environments.

Other features adding to its recreat-
ional value are the fern gullies and
waterfalls of the Moleside Creek and a
high dune in the south-west of the block
that offers good views Cowards Mounts
Richmond and Kincaid, and across the
coastal plains to Discovery Bay.

(5) Agriculture

Almost the entire eastern half of the
block has a high capability for agri-
culture., The basaltic areas have the
highest capabllity (category 1). They
adjoin similar but more extensive areas
in the Cobboboonee block and could
support highly productive pasture with
low maintenance costs. Clearing costs
would be high.

The heath and scrub areas on shallow
sand could also support productive
pastures, but maintenance costs would be
higher (category 2). Development costs
would be very high, as extensive drain-
age would be required. Application of
large amounts of fertllizer, including
trace elements, would be necessary.

Capability for agriculture is low on the
deeper sands (categories 4 and 5), which
occur in the west of the block. In
these areas malntenance costs would be
consliderable and pasture would dry out
quickly in late spring.



(6) Softwood

The areas of basaltic solls carrying
tall native forests have a moderate to
high potential for softwood production
(category B). However, most of the land
in the block, the wet heath, is unsulit-
able for pines.

(7) Hardwoaod

The basaltic areas supporting tall
forests of messmate have a high poten-
tial for timber production (categories A
and B). They adjoin similar but much

larger areas 1n the Cobboboonee block
and are discussed more fully there.
Other parts of the block have a low
potential for timber production.

A wet heath from a drier sandy rise in
the north-east of Kentbruck Heath
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(8) Honey

This block, belng largely heathland, has
a lower wvalue to the aplarlists than the
ad]oining tall forest areas of the
Cobboboonee block., The same honey-
supporting species, such as messmate,
brown stringybark, and silver banksila,
do occur in the block, but not in such
extensive stands. Moreover, access 1s
more difficult.

(9) Minerals

No reserves of minerals are known in the
block.

{10) Water

Surface water from the area flows into
the Fitzroy and Surry Rivers and into
Johnstone's, Moleside, and Little Mole-
slde Creeks. Flows are reliable in
winter and low in summer. The water 1s
not of a deslirable quality for domestic
use as it contains more than 1,000 p.p.m.
of total dissolved solids. Underground
water from the underlying Dartmocor For-
mation and Glenelg Group aquifers can be
supplied in large guantities. These
aquifers are recharged with water from
this area.

D, Hazards and Conflicts

After clearing, a moderate wind erosion
hazard would exist on the deep sands,
especlally those near the exposed
western escarpment.
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Drainage of large parts of the Heath
could lower the water table of the
entire Heath, with deleterious effects
on the llora.

Increased run-off following clearing
could cause erosion in the creeks drain-
lng the block.

Appllication of large amounts of fer-
tillzer to farmlands in the Heath could
conceivably result in pollution of these

creeks and alteration of the plant com-
munities they contailn.

Conservation and sclentific uses could
come 1lnto conflict with recreational
use.,

E. Significance
The block has a significant potential

for conservation of flora and fauna,
scientific study, and recreatilon.
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COBBOBOONEE

&. General
(1) Location

North-west of Portland, extendling almost
to Dartmoor. One large parcel of public
land - total area 83,000 acres. Parishes
of Drik Drik, Glenaulin, Balrook,
Kentbruck, Cobboboonee, Heywood, Gorae,
and Mouzie - County Normanby.

(2) Present tenure

Reserved forest - 68,500 acres
Unoccupied Crown land - 14,500 acres

(3) General description

A gently dissected basalt plateau cov-
ered in places by a veneer of acld white
sands supports tall forests of stringy-
bark, peppermint, and gums, with some
heaths.

(4) Present use

This area has been used for intensive
hardwood timber production for many
years, Other uses of the land are rec-
reation, gravel extraction, and some
grazing.

B. Nature of the Land
(1) Climate

This is in the wettest part of the study
area. Average annual rainfall varies
from 34 to 36 in., with a marked winter
incidence.

(2) Geology and physiography

The area lies on the Normanby Platform
which in thls area is covered by thick
flows of basalt extruded from Mounts
Vandyke, Deception, and Kincald during
early Pleistocene times. Tuff and
scorla cover the basalt in the Mount
Vandyke - Red Hill area. Beneath the
basalt the basement rocks are Miocene
limestones. Strong weathering of the
basalt, which occurred during warm humid
conditions in the mid-Pleistocene, has
resulted in the formation of a residual
layer of pisolltie lronstone and a
finely mottled red clay.

Thin sheets and low dunes of wind-blown
sand from the ccastal plains to the west
have been deposited across parts of the
basalt surface, mainly in the centre of
the block.
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A fern hole in Cobboboonee with
blackwood and swamp gum

The stream pattern is not well developed
and most of the streams are dry 1n sum-
mer. It malinly drains eastwards as a
result of' the slight downward tilt of
the Normanby Flatform in that direction.
Dissection is mild and only the main
streams such as the Surry and Fltzroy
Rivers have penetrated the basalt into
the underlying limestone,

By contrast, in the extreme north-west
of the block, a number of short deeply
entrenched streams have dissected the
western escarpment of the Platform.

These streams include Doctor, Horse, and
Bacel Creeks, all tributarles of Glen-
aulin Creek, which in turn flows 1into
the Glenelg River.

{(3) Soils

Weakly bleached gradational solls are
the most widespread in the area. They
occur on the strongly weathered basalt,
and have clayey textures. Ironstone
gravel is abundant in theilr profiles.
Limited areas of friable reddlsh grada-
tional soil occur where deep dissection
has exposed fresh basalt.

Erownish gleyed scils are found in
swampy areas. The wind-blown sands have
been heavily leached, and a well-devel-
oped layer of coffee rock has formed.

(4) Vepetation

The main vegetation type 1n this block
is an Open-forest I1 domlnated by mess-
mate or peppermint. Heaths and swamps
cccupy the poorly drained sites. The
sheltered gullies of the Fitzroy River
support speclies such as rough tree fern
(Cyathea australias), soft tree fern
(Dicksonia antaretica), and hazel
pomaderris (Pomaderris aspera), which
are more typical of mountaln areas else-
where in the BState,

Messmate occurs largely 1n pure stands,
and sometimes in mixture with pepper-
mint, brown stringybark, swamp gum, and
occasionally manna gum. The understorey



varies with fire history, density of
overstorey, and site, but usually con-
sists of blackwood, myrtle acacla, hop
acacla, bursarla, bracken, and grasses.
On poor sltes the understorey consists
of heathy plants. Peppermint and scent
bark occur in mixtures over large areas,
especlally in the northern and north-
western parts of the block. The pepper-
mint usually comprlses more than 70% of
the mixture.
native cherry, myrtle acacla, silver
banksia, common heath, and occasionally
bracken, wallaby grass, and tussock
grass,

Brown stringybark occurs in pure stands
on the geid white sands 1n the centre
and west of the area. Silky tea-tree,
Mitchell's acacia, bracken, low silver
banksla, and yacca are common under-
growth specles. Brown stringybark also
occurs with messmate on compacted
gravelly clay soclls.

Swamp gum is widely dlstributed, occur-
ring in dralnage lines and around heaths
and swamps throughout the area. Near
Gorae it grows on banks of heavy grey
s0ils as well as in gullies. It occurs
in mixtures with all other eucalypts.

Manna gum has a restricted distribution,
occurring only on some red locams and
alluvial soils. It reaches 1ts best
development near Lyons 1n the north-east
of the bloek. Usually it grows over a
sparse understorey of bracken, grasses,
gulnea flowers, and ground berry.

Understorey usually includes
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The heaths, which occur malnly on sandy
areas, are dominated by swamp sheoak,
sllky sheoak, and sllky tea-tree with
sedges and yacca. Swamps are surrounded
by tall thickets of scented paperbark
and prickly moses.

Red gums occur only in an lsolated patch
of about 100 acres in the north-west of
the block. The sparse ground cover
conslsts of grasses and sedge.

(5) Fauna

The characteristic animals of this block
are those that frequent tall open
forest. This type of vegetatlon provides
the tall trees and nesting hollows re-
quired by arboreal mammals such as the
yellow=-bellied glider, sugar glider, and
brush-talled possum, and birds such as
the gang gang cockatoo, crimson rosella,
and white-throated tree creeper.

Forest birds commonly seen are the fan-
tall cuckoo, kookaburra, scarlet robin,
yellow robin, golden and rufous whist-
lers, and grey fantail. Blue wrens,
brown thornbills, and whilte-browed scrub
wrens inhabit the low understorey, while
spotted pardalotes, strilated thornbllls,
and white-naped honeyeaters frequent

the foliage of the trees. At least
seven other species of honeyeater can

be seen. Summer migrants to the forest
include golden bronze cuckoo, satin fly-
catecher, and rufous fantail. Ravens,
currawongs, and the Australlan goshawk
are among the larger birds of the area.
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Common mammals include grey kangaroo,
red-necked wallaby, short-nosed bandi-
coot, echidna, ring-tailed possum, and
brown phascogale, Bush rat and dusky
phascogale occur where the understorey
is dense and moist.

A colony of koalas 1s established in a
stand of manna gum and peppermint 1In the
north-eastern corner of the block.

The swamp, heath, and red gum woodlands
add further variety to the fauna of the
block.

C. Capabilities
(1) Flora

The tall mixed-specles eucalypt forests
characteristic of the coastal and foot-
hill areas cof south-eastern Australia
terminate in western Victoria along the
top of the Kanawinka-Kentbruck fault
scarp. With the exception of isolated
pockets 1n favoured positions, the mess-
mate-peppermint forests of this block
and the adjoining Annya block are the
most westerly example of this forest
type. Even to the east 80-100 miles
separate them from simlilar forests 1n
the Otway Ranges and the Grampilans

In addition, the block contalns a range
of diverse habltats and so i1s floristi-
cally rich. Many specles have their
western-most occurrences here. Thus the
block has a high potential for flora
conservation.

{(2) Fauna

The western limit of many animal species
roughly coincldes with the western limit
of the tall eucalypt forests. The for-
ests of this block therefore provide the
last extensive area of habitat available
to species such as the yellow-=bellied
glider, brown phascogale, tlger cat,
pink robin, rose robin, rufous fantail,
and satin flycatcher.

The swamps of the area, especially
Grassy Flats, Red Gum Swamp, and Treman-
ines Swamp, are of considerable value
for water-fowl.

{3) Other features

The block contalns a wide range of soils
supporting diverse vegetation types
growing under the highest-rainfall con-
ditions in wouth-western Victorla. It
1s the western-most occurrence of many
species of birds and animals, and is
thus of general scientific interest. The
Mount Vandyke and Mount Deception
volecanoes have geologlical Interest.

(4) Reecreation

The area's chief attractions are a good
display of wlildflowers, especlally in
the heath areas during spring, and the
beauty of the relatively diverse
eucalypt forests. Duck shooting takes
place at some of the swamps. The
present level of recreational use 1s
low, being restricted to driving for



pleasure and some picnicking at the
fireplaces that are scattered through
the area.

As the block 1s close to Portland and
Heywood, 1ts recreational use will prob-
ably increase as the population grows.

(5) Agriculture

The combination of high rainfall and
relatively fertile soils make most parts
of this block suitable for agriculture
(land category 1). The gradational

solls can support pastures or orchards

at low maintenance costs. Development
would be costly, largely because of the
required clearing of the exlsting forest.

The shallow sands, at present covered
with heath, are alsoc capable of support-
ing pasture, but wlth higher maintenance
costs (land category 2). Draining and
heavy fertilizing would be necessary.
Development costs would be high.

The deep sands have a low capability for
agriculture (category 4). Land develop-
ment costs would be high and malntenance
costs considerable, and pastures would
dle out in late spring due to lack of
moisture,

(6) Softwood

Experimental plots have been established
in the block to test radiata pine growth
on various soll types wlth slte treat-
ments of ripping, ploughing, and ferti-

Tos2rr2~14
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lizing. Most of the plots were estab-
lished in 1970 and 1971 although some
were started in 1963.

On present indications, the gradational
solls should suppert satlsfactory pine
growth provided suitable phosphate
fertilizers are added (category B). The
trials show that soil ripping increases
pine growth. Estimated yilelds from a
plantation in this area would be of the
order of 300 cublie ft of wood per acre
per annum. This compares with estimated
yields of the order of 100 cuble ft for
intensively managed hardwood stands and
30 cubic ft for the existing stands.

(7) Hardwood

The Cobboboonee block, with the Annya,
Homerton, and Narrawong blocks, supports
the only hardwoocd stands sultable for
intenslve management in the study area
(category A). Many of the messmate
stands are at present in poor conditlon,
as they are understocked and carry a
large proportion of culls (trees un-
sultable for harvesting). Intensive
management of the stands could increase
productivity three- or fourfold. Thus
the block has a high potential for hard-
wood timber productlon.

(8) Honey

This block and parts of the adjolining
Annya block contaln very extensive areas
of messmate, which for aplarists 1s the
most Important tree 1n the study area.
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It flowers during December and January,
one or two months earlier than in other
parts of the State. Although used
largely to revitalize run-down hives,
messmate In the area has also yielded an
average of 26 1lb of honey per hive
annually over the past 10 years.

(9) Minerals

Ironstone gravel 1s the only mineral
available 1n this block. Though quartz
sands are present, larger supplies are
avallable elsewhere. The basalt in this
area 1s deeply weathered, and so is un-
suitable for aggregate, though drilling
may prove reserves 1f demand rises.

(10) Water

surface water from the area flows into

two main streams, the Fitzroy and Surry
Rivers. Flows 1n most summers are low.
The water 1s of undesirable quality for
domestlic use, as 1t contalns more than
1,000 p.p.m. of total dissolved solids.
Underground water is available from
several formations.

D. Hazards and Conflicts

The high ralnfall and flat landscape of
thlis block result in a low hazard of
land deterioration.

E. Slgnificance

The land in this block has a hilgh poten-
tlal for flora and fauna conservation,
agriculture, hardwood and softwood
timber production, and recreation. The
land is thus a very valuable resource,
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NARRAWONG

A, General

(1) Location

South-west of Heywood adjacent to the
coast. One parcel of public land -
total area, 12,000 acres. Parish of
Narrawong - County of Normanby.

(2) Present tenure

Reserved forest - 11,600 acres
Gravel reserve - 150 acres
Unoccupied Crown land - 250 acres

(3) General description

A tableland raised above the coastal
plain, carries a low volcano, volcanic
rocks and sheets and dunes of siliceous
sands, Vegetation consists of tall
forests of messmate, gum, and brown
stringybark, with a large area of heath
and some swamps. The sand sheets are
In the Kanawinka Land-Zone - the
remainder is in the Portland Land-Zone.

(4) Present use

Hardwood timber production is the main
use in the forested parts of the block.

Sand pits in the north-western corner
of the block contain a fine red sand
suitable for mortar and cement, and
coarser white sand for filling. Iron-
stone gravel 1s extracted from shallow
plts.

Narrawong is popular with sight-seers
and naturalists from Portland. There
is some duck shooting on the swamps.

B. Nature of the Land
(1) Climate
Average annual rainfall is about 34 in.
(2) Geology and physiography

The public land in this block lies on
the Mount Clay physlographic unit.

This is a small tableland ralsed above
the coastal plains. The Mount Clay vol-
cano rises above the tableland surface.
The basement 1s Miocene limestone,

which is exposed on the edges of the
tableland but elsewhere 1is covered by
basalt and tuff. These rocks are
covered on the western half of the
tableland by wind-blown slliceous sands.
The tableland 1s dralned by short
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streams flowing north into the Fltzroy
River and south into the Surry River,
and by internal percolation through
swamps.

(3) Soils

Gradational solls have formed on the
basalts and tuffs. Leached sands occur
on the western part of the area, with
peaty solls in the heaths and swamps.

(U4) Vegetation

The vegetation of this block is quite
diverse. The basaltic solls to the east
carry tall open forests with pure mess-
mate stands, shining peppermint, and
mixtures of these species with swamp gum
and brown stringybark. The understorey
ls gquite variable, with bursaria,
bracken, and grasses in the gullles, and
sword grass, prickly moses, and tea-tree
common on the flat tableland.

On the sand-covered western section, the
major vegetation types are tall and low
forests of brown stringybark with some
messmate where outliers of basaltic
solls occur, and extensive heaths. The
understorey and heath components are
similar to those described for the
Kanawlnka Land-Zone

(5) Fauna
The anlmal populations of this block are

similar to those found in the
Cobboboonee block.

C. Capabilities

(1) Flora

The block has conslderable potential for
flora conservation due to the diverse
habitats present, and the compactness
and size of the block.

{2) Fauna

The assessment of potential for fauna
conservation 1s similar to that for
flora conservation given above.

(3) Other features

No other features of natural interest
are known in this block at present.

(4) Recreation

The proximity of Narrawong to Portland
and the Princes Highway and the dlver-
sity of the bushland give this block a
moderate to high potential for recrea-
tional uses that require natural
surroundings. The swamps provide
opportunities for duck-shooters.

(5) Agriculture

The agricultural potential of the block
can be treated in two sections. The
eastern and southern areas of basaltic
solls have very high agricultural
potential and would fall within land
category 1. The sandy western slopes
have much lower potential, but because



of the high ralnfall could still be
developed to support reascnable past-
ures. However, this would involve
heavier than usual expenditure on
Tfertilizers.

(6) Softwood

The potential of the clayey gradational
solls and the sandy soils is probably
simllar to the assessments given for the
corresponding scoils in the Cobboboonee
block. The block does not contaln any
plantations or trials of radlata pine
from which softwood assessments can be
made.

While proximity to Portland and Heywood
is an advantage, the relatively small
area (5,000 acres) of suitable soils in
this block is a serious disadvantage
with respect to softwood production.

(7) Hardwood

This block has a relatively high poten-
tizl for hardwood production, the better
sltes belng along the northern fall to
the Fitzroy River. The remalnder of
the tableland and the westerly fall
have also been extensively managed and
contain some even-aged and uneven-aged
stands of messmate and brown stringy-
bark. The even-aged stands result from
8llvicultural work done in the 1930s,
and were thinned by drought relief
workers in 1968, The area has the
capaclty to produce substantial quanti-
tles of hardwood logs.
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(8) Honey

The area's value for apiculture is simi-
lar to that of adjacent blocks of mess-
mate and brown stringybark with patches
of heath (Cobboboonee). It could produce
more honey and pollen than it currently
does, but the irregular and seasonal
nature of flowering complicates this.

(9) Minerals

Ironstone gravel 1s avallable from pits
in the reserved forest and along the
Princes Highway, but the demand for this
material is declining as public roads
are sealed. Two sand pits are worked in
the north-western corner of the block.
One ylelds an excellent red sand that is
in great demand for bullding, but it is
almost worked ocut and no new deposits
have yet been located. The other ylelds
a coarser white sand, of which large
reserves remain.

The marly limestones outcropping below
the edges of the tableland could be ex-
ploited for lime or cement manufacture,

(10) Water

The block contributes small winter flows
to the Surry and Fltzroy Rlvers.

D. Hazards and Conflicts

Some erosion hazard would attend the
clearing of the native vegetation on the
steep edges of the tableland, but given
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the high rainfall, this risk would not
be preat.

E. 3ignificance

The proximity of thils block to Portland

and Heywood glves 1t some signifilcance
for recreation, 1ts diversity and com-
pactness glve it significance for flora
and fauna conservation, and the hardwood
stands give it significance for hardwood
timber production.



ANNYA

&, General

(1) Loecation

North of Heywood and scuth of the Craw-
ford River. One large parcel of public
land (26,000 acres) with several small
parcels - total area 32,900 acres. Par-
ishes of Glenaulin, Hotspur, Curracurt,
Annya, and Myamyn - County Normanby.

(2) Present tenure

Reserved forest - 25,000 acres
Unoccupied Crown land - 7,900 acres.

(3) General description

A lightly dissected basalt plain is
covered in part by wind-blown siliceous
sands. Deeper dissection along the
Crawford River has exposed Tertiary
sediments and formed steep slopes.
Vegetation consists of tall forest of
messmate, brown stringybark, and pepper-
mint gum, with some heaths and swamps.
The land is in the Portland Land-Zone.

(4) Present use -

Hardwood timber production is the major
use. Grazing licences are held over
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about 1,600 acres of Crown land, and
some ironstone gravel 1s extracted for
road construction.

B. MNature of the Land
(1) Climate

Average annual rainfall varies from 30
in. in the east to 34 in. in the west.

(2) Geology and physiography

This block lies near the boundary of the
Merino Dissected Tablelands and the
Normanby Platform. Basalts similar to
those of the Cobboboonee block rest on
thick Tertiary sediments. Dissection by
Sunday Creek 1n the south and bty the
Crawford River and its tributaries in
the north has produced broad shallow
valleys filled with alluvium., On the
north-western margin of the block, the
Crawford River has cut a deeper, steep-
sided valley, exposing a variety of
Tertiary sediments.

All of these features are covered by
thin sheets of Malanganee Sands in some
places. Surface water dralns into the
Crawford River (a tributary of the
Glenelg) and the Sunday and Hunter
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Creeks (which flow into the Fitzroy
River) wvia numerous small swampy
drailnage lines.

{3) 8So0ils

The soils on the Tertiary sediments in
the centre of the block are clayey,
weakly bleached, gradational scoils and
brownish gleyed solls; solls on the
basaltic areas are gradational solils of
clay loam to clay textures, with some
lronstone; solls on the sands are
leached sands or duplex. All of these
types, except the sandy solls, are at
least moderately fertile,

fU) Vegetation

The most common vegetation type is a
tall forest of messmate with blackwood,
bursaria, bracken, tea-tree, yacca, and
grasses present in the understorey. On
those areas covered by acid sands, the
major eucalypt, brown stringybark,
ocecurs as a tall forest accompanied

by tea-tree, silver banksla, bracken,
sedges, and yacca. To the west, tall
forests contaln a mixture of manna gum,
peppermint, and swamp gum, and have a
low understorey of grasses and herbs
rather than shrubs. Annya block con-
tains only =mall areas of heathland.

(5) Fauna

The animal population 1s similar to that

found 1in the adl]oining Cobboboonee
block, but is somewhat less variled,

because the swamp and heathland habiltats
that are present cover only small areas,

The short-nosed bandiecot



C. Capabilities
(1) Flora

The potential of this block for flora
conservation is similar to that of
Cobboboonee. Annya includes areas of
forest on Tertiary sedliments, and some
unusually luxuriant vegetation along the
Crawford River, but lacks the large
heaths and swamps of Cobboboonee,

(2) Fauna

The Annya block can support considerable
populations of those native animals

that require a tall open forest habitat.
In particular, Annya could support
substantial populations of the grey
kangaroo, the red-necked wallaby, and
possums and gliders, as well as parrots,
cockatoos, and many other native birds.
It has little potential for water-fowl
or for species that 1live in heathland.

(3) Other features

The valley of the Crawford River has
natural interest. An excellent example
of stream capture can be observed on
private land at Lower Crawford. The
Glenaulin landslips, on private land in
the west of the block, are of great
geological importance.

(4) Recreation

The area receives little use at present,
but has capabilities similar to
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Cobboboonee. There 1s no ready access
to the southern bank of the Crawford
River from public land, except at one
place north of Lyons.

(5) Agriculture

The favourable rainfall and fertile
soils place most of this land in
category 1 for agriculture.

Much of the bloek has the potential to
grow pastures capable of carrying U to
5 Sheep Equivalents per acre. Nearby
private lands support intensive agri-
cultural industries such as dairying,
orchards, and a vineyard., However,
development costs for these enterprilses
are high and unless an assured demand at
satisfactory prices can be demonstrated
the establishment of new units would be
risky.

(6) Softwood

The potential of the gradational soils
ils probably simlilar to those of the
Cobboboonee block (category B), although
slightly lower due to the drier cllimate.
The potential of the sandy solls 1s much
lower. The block does not contain any
trials or plantations from which
definite assessments can be made.

(7) Hardwood
This block has a high potentlial for

hardwood timber production (categories A
and B). Most of the messmate stands in



Snigging hardwood loge in the Annya
bloek

the block have received silvicultural
treatment in the form of cull-removal
and thinning of regrowth stands, so the
stands growing in the block at present
are capable of supplylng large gquan-
tities of logs. The brown stringybark
stands have lower potential (catepory
C), although they can continue to
contribute to log supplies. The
potential of the peppermint gum =stands
iz low (category D).

(8) Honey
The messmate areas of this block are

very 1lmpeortant to migratory apiarists,
who use this area to build up depleted

hives. Both the messmate and brown
stringybark, together with under-storey
species such as bursaria and silver
banksia, produce moderate quantities of
honey as well as pollen., Occasionally
the eucalypts provide an excellent honey
flow.

(9) Minerals

[ronstone gravel 1s the only mineral
known to occur in the area. The basalts
present are too deeply weathered to be
of economic importance.

(10) Water

The catchments of this block yield small
quantities of run-off, which adds to the
flow of the Fitzroy and Crawford Rlvers.
These waters are not suitable for domes-
tic purposes although they do provide
stock supplies. Supplies of underground
water are avallable in most places,.

D. Hazards and Conflicts

Few potentlal hazards arise on this
block, although some erosion hazard
exists on the slopes into the Crawford
River.

E. Significance

The Annya block has a high potential for
all the land uses considered above.
However, the large areas of carefully
managed hardwood stands are of some
significance.



201

HOMERTON

A. General
(1) Location

East of Heywood. Public land in eight
scattered parcels - total area 10,700
acres. Parishes of Myamyn, Condah,
Homerton, Dunmore, Bessiebelle, and
Narrawong, County Normanby.

(2) Present tenure

Reserved forest - 2,600 acres

Faunal reserve - 300 acres (The Stones)
Crown land reserves - U400 acres
Unoccupied Crown land - 7,400 acres

(3) General description

This flat coastal plaln has been largely
cleared for agriculture. The remaining
public lands support tall forests of
messmate and manna gum, with some swamp
gum and numerous small swamps and
heaths. Most of the public land is in
the Heywood Land-Zone; a small area of
Recent lava flows lies in the Hamilton
Land-Zone.

(4) Present use

There are current grazing licences for

about 1,350 aeres of Crown land around
Lake Condah and 250 acres south of
Tyrendarra. The reserved forest in
Besslebelle 1s also grazed. The block
has produced moderate quantities of
messmate logs and other forest produce.
The small swamps are used by duck-
shooters in conjunction with larger
swamps on private land, and Darlot
Creek.

B. Nature of the Land
(1) Climate
Average annual rainfall is about 31 1in.
(2) Geology and physiography

The basement of the area is Miocene
limestone of the Glenelg Group.
Extensive alluviums and thin deposits

of Malanganee Sands overlie this, but it
is exposed in some places

The limestones contaln numerous small
sink holes, and the overlying alluviums
and sands have slumped into these, form-
ing numerous small swamps aligned north-
west to south-east.

In the north-east of the block 1is a
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small part of "The Stones" - an exten-
sive area of Holocene lava flows with
typlcal "stony rise" topography. The
lava flowed to the sea down the valley
at present occupied by Darlot Creek.

The block 1s drained by the Fitzroy
River and Darlot Creek. However, the
surface dralnage lines are not efflc-
ient, and much of the water percolates
through swamps to the underlying beds.
Many of the swamps are dry at the end of
SUmMmer.

(3) Soils

The most common solls are weakly
bleached gradatlonal solils of sandy loam
over sandy clay; brownish gleyed solls
(dark clays) occur in low positions and
leached sands occur on sandy rises.
Thick layers of lronstone gravel are
present in the gradational solils. With
the exception of the leached sands,
these soils are moderately fertile, with
adequate molsture capacities in this
zone of relatlvely high rainfall.

(4) Vegetation

Open-forest II of messmate 1s the most
common vegetatlion type 1n the block,
over an understorey of sparee bursaria,
blackwood, and black wattle and a ground
cover of bracken and grasses. Brown
stringybark grows with tall bracken on
gsandy soils. Manna gum occurs through-
out the block, and 1n pure stands on the
stony rises land, over blackwood,

bracken, and grasses. Swamp gum and
peppermint occur throughout the block,
and an 1solated patch of red gum grows
north-east of Homerton.

(5) Fauna

The fauna of thls block have not been
studied, but the mammals and blrds des-
cribed for Cobboboonee and reported in
Annya would be expected to occur 1n the
messmate forests. of Homerton. In
addition, the seascnal swamps would
provide a suitable habitat for tran-
sitory water-fowl.

C. Capabilities
(1) Flora

The potential of this land for flora
conservation is difficult to assess,
except that, as so much of the vegetat-
ion of this type of land has been
cleared, examples of the communities
present should be conserved.

(2) Fauna

The crown land on the eastern boundary
of the block 1s contlguous with "The
Stones" faunal reserve, which 1s
bellieved to contain substantlal popu-
lations of the tiger cat. However
little detailed information 1s avallable
regarding the fauna of the area, and so
the assessment of its potential for
fauna conservatlion must be based upon
the habitat. On this basis, the
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faunal reserve

capaclty of the larger areas of publlc
land would be high.

(3) Other Features

The recent lava flow in the valley of
Darlot Creek, running from Lake Condah
to Tyrendarra and then out teo sea, 1s of
conslderable natural interest.

(4) Recreation
The block does not have any features

that make it particularly sultable for
recreation.
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(5) Agriculture

Agricultural potential is high, with
most of the land falling within category
2. It is capable of development and
will support pastures able to carry 3=5
Sheep Equivalents per acre. However, in
addition to the cost of clearing,
structures, pasture, and livestock, many
areas would require expensive dralnage
before grazing would be practicable in
the winter. Thus, establishment of a
completely new farming unit would be
unlikely to prove a profitable invest-
ment, but some new land could conceiv-
ably be integrated with an existing
local farm. Livestock enterprises would
appear to be the only actlivitles
feaslble on this land at present.

(6) Softwood

The suitabillity of the land for softwood
production is unclear. Ralnfall and
molsture supplies and scil fertillty are
adequate, and considerable aggregate
areas of sultable sc0ils exist. However,
the land is broken by numercus small
swamps and drainage problems would be
likely in any substantial block of
radiata pine established in the block.
Thus the general capabllity 1s assumed
to be low due to the widespread disper-
slon of areas of poor dralnage through
otherwise suitable lands.

(7) Hardwood

The Homerton, Dunmore, and Besslebelle
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areas have been logged for many years,
but little silvicultural work has been
done and the area has only supported
intermittent hardwood log production in
recent years. Although messmate occu-
ples a very large proportion of the
area, the stands are in poor condltion
from the viewpoint of log production,
with a high proportion of cull trees and
llttle regrowth and small size classes.
However, the long-term potential for
hardwood 1s high (category B), given
appropriate silvicultural practices.

(B) Honey

This block has a similar potentlal for
apiculture to the messmate forests of
adjacent blocks. It can provide

pollen and rejuvenate hives, and will
support occasional flows of good quality
honey.

(9) Minerals

The thick beds of polyzeoal limestone

present 1In the area are a potential
source of high-grade calcium carbonate.
However, other occurrences in the
district would be easier to exploilt.
Large resources of ironstone gravel are
present.

(10) Water

The block has little potential for
providing supplies of surface water.
The swamps contribute to reglonal
groundwater supplies.

D. Hazards and Conflicts

There are few known hazards assoclated
with any development of this land.

., E. Signiflcance

The land in this block has significance
for hardwood timber production, conser-
vation of flora and fauna, and the
preservatlon of diversity 1n a cleared
agricultural area.
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HOTSPUR

A. General
(1) Location

South of the Digby and Dartmoor Road
north of the Crawford River. One large
parcel of public land (14,800 acres),
and two smaller parcels - total area
21,200 acres., Parlishes of Wataepoolan,
Hotspur, and Winyayung - County
Normanby.

(2) Present tenure

Reserved forest - 13,000 acres
Uncccupied Crown land - 8,200 acres

(3) General description

The block consists of lightly dissected
lateritized tablelands lying between the
valleys of the Stokes River to the north
and the Crawford River to the south.
Sand sheets cover the landscape in the
western part of the block.

Vegetation consists of tall forests of
messmate and brown stringybark, with
heaths and some swamps. The lateritized
tablelands are in the Dundas Land-Zone,
and the sand sheets are in the Kanawinka
Land-Zone.

(4) Present use

The main use of this land is hardwood
timber production. Some areas are used
for supplementary grazing from time to
time. Large quantitles of ironstone
gravel have been extracted from shallow
plts. The southern part of the area
along the Crawford River is used for
recreation - pleasure driving, picnick-
ing and fishing are the main activities.

B. Nature of the Land
(1) Climate

Average annual rainfall varies from
about 30 in. in the east to 34 1n. in
the west.

(2) Geology and physiography

The land 1s on the southern edge of the
Merino Dissected Tablelands. Later-
itized thin Tertliary sedliments overlie
Lower Cretaceous Otway Group sediments.
In this area the tablelands have been
dissected by the Stokes River and the
Crawford River, and the public land lies
on a tableland remnant between the
valleys cut by these two streams, and

in the valley of the Crawford. In the
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western part of the block the lightly
eroded latepritiec surface 1s covered by
sheets of wind-blown Malanaganee Sands.

(3} Soils

On the old lateritie surface 1ln the
east, and in much of the valley of the
Crawford River, solls are weakly
bleached gradational soils, of clay loam
over clay, often with thick layers of
ironstone gravel. In the west, soils
are leached sands where the sand sheets
are thick, and duplex (sand cver
gravelly c¢lay) where the sheets are
thin.

(4) Vegetation

The main vegetation types on the weakly
bleached gradational soils are Open-
forest 11 of messmate, manna gum,
peppermint, and swamp gum, over tea-
tree, bracken, and grasses. Open forest
IT of brown stringybark, Interspersed
with large heaths, occurs over most of
the sandy solls,.

The vegetation of the deep steep-sided
valley of the Crawford River 1s unus-
ually luxuriant for Western Victorila,
with small areas of tree ferns and tall
blackwoods, and dense thickets of woolly
tea-tree,

(5) Fauna

The typlcal animals of this block
include those 1inhabiting forest areas

of messmate and brown stringybark,
heath, and reed-filled swamps. Grey
kangarooc, red-necked wallaby, crimson
rosella, white-browed scrub wren, brown
thornblll, white-eared honeyeater, grey
shrike-thrush, yellow robin, and white-
throated tree creeper are among those
commonly seen.

C. Capabilities
(1) Flora

The messmate and peppermint gum forests
on the laterltlized tablelands are the
last remnants of this type, and so these
areas are of 1lmportance to flora conser-
vation. Although the large heaths and
tall brown stringybark forests are not
unique to this block, they occur in a
large, compact area well sulited to the
conservation of habitat. The vegetation
along the Crawford River is unusual in
the study area. Thus the block has a
moderate to high potential for flora
conservation.

(2) Fauna

The area is considered to have moderate
to high potential for the conservation
of fauna that normally inhabits tall
open forests. This large, well-consoli-
dated block of forest forms part of a
chaln of natural bushland that stretches
north-nor-west from Portland to the
northern extremity of the study area.
The presence of the Crawford River adds
to the block's walue for those specles



A few enow gums (E. pauciflora) are
found in the south-west - near the
weatern extremity of their dietribution

requiring free water. This 1s
especially important durlng drought,
and for specles not able to use farm
water supplles.
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(3) Other features

No features of natural interest are
known in this block at present.

{(4) Recreation

The Crawford River has a high potential
for recreational use. A road runs along
the northern bank of the river, and
access to the water and picnic facil-
ities are provided at several places.
The steep-sided valley 1is scenically
attractive 1n an otherwlse relatlively
featureless region. The area is,; how=-
ever, remote from centres of population.

(5) Agriculture

The apgricultural capabllity of the land
is wvariable. Much of the brown stringy-
bark areas are poor and fall within land
category 4, however the messmate and gum
areas are of high potential (category 1)
and the central heaths of moderate
potential (category 2). About half of
the area, includling Winyayung, has a
moderate to high agricultural potential
and here pastures could be develcped

to support 3 - 5 Sheep Equivalents

per acre., However, the total cost

of such development, excluding stock

and assuming a completely new farm

was established, could exceed $150 per
acre.,

(6) Softwood

The eastern parts of the block have a
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A gquiet pool on a bend of the Crawford
River

moderate to high potentlal for radiata
pine (category B). However, it is
remote from any milling centre. The
potential of the brown strinpgybark areas
is lower (category C). A small stand of
radiata plnes in the brown stringybark
fforest type has achleved only a low
growth rate and shows symptoms of phos-
phorus deficlency. However, the poten-
tial of the sandy soil 1n the block 1s
higher than for the blocks further
north, due to higher rainfall and
shallower solls.

(7) Hardwood

The block has a moderate potential for
hardwood tlimber productlion. The mess-
mate areas in the east have a high
potential (category B), but not as high
as for Annya and Cobboboonee. The
brown stringybark stands are less pro-
ductive (category C), but make an
important contrilbution to local log
supplies. Two sawmlills draw logs from
the block at present.

(8) Honey

The messmate and brown stringybark of
this block have a high potential for
pollen production, and a moderate but
variable potential for honey production.
They are used to build up hives that have
been weakened whille producing honey in
other parts of the State. This block
and those to the south therefore have
considerable value for aplarists,

(9) Minerals

Ironstone gravel 1s the maln mlneral
resource in this block. Some limestone
is avalilable in the walley of the
Crawford River.

(10) Water

Surface run-off flows into the Crawford
and Stokes Rivers, and is of little sig-
nificance. The salinities of these
streams may at times be too high for
domestic use. Underground supplles are



poor generally, although they are better
in the west where the Tertiary deposits
thicken,

D. Hazards and Conflicts

Clearing the existing vegetation could
precipitate ercosion hazards on this
block. Spectacular and serious examples
of gully erosion and land-slips have
occurred on the steep valley sides of
adjacent, cleared private lands. This
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potential hazard would be most serious
to the west of the area along the Wee-
curra escarpment and along the Crawford
River. The situation does not apply on
the flat plateau away from the rivers.

E. 3ignificance

While this block has some potential for

several land uses, recreation, flora and
fauna conservation, and hardwood timber

production are the most significant.
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STRATHDOWNIE

A. General
{1) Location

West of Casterton and north-west of
Dartmoor to the South Australian border.
15 scattered parcels of public land -
total area 6,600 acres., Parishes of
Nagwarry, Tullich, Kaladbro, Ardno,
Wilkin, and Werrikoco - County Follett

(2) Present tenure

Unoccupled Crown land - 5,630 acres
Permisslve occupancy - 963 acres
{ SAPFOR Ltd)

(3) General description

This block is entirely on the Follett
Plains and 1s a flat to very gently
undulating plain of clayey lagoon depos-
its with many swamps and small areas of
wind-blown acid white sands. Most of 1t
has been c¢leared for agriculture, and
the publiec land conslists of swamps and
sands unsultable for such development,
It lies 1n the Heywood Land-Zone.

(U4) Present use

Many of the swamps are used to hold

water drained from surrounding grazing
land, Most of the areas are used for
supplementary grazing from tlime to time.
Radiata pine has been planted on the
land held under permissive occupancy.

B. Nature of the Land

(1) Climate

Average annual rainfall varies from 23
in, in the &outh to 26 in. in the north.

(2) Geology and Physliography

The Whalers Bluff Formation rests at
shallow depth on Miocene limestone
(Glenelg Group), and 1s overlain by flat
sandy and clayey lagoon deposits.

There are a few areas of dune limestone
of the Bridgewater Formatlon, and banks
of deeper siliceous sands. Some of the
swamps have sandy lunettes. Regional
drainage is very slow and in winter the
area becomes a vast swampland.

(3) Soils

The most common soils on public land

are brownish gleyed solls (in the
swamps), brown duplex solls, and leached
sands.



(4) Vegetation

The swamps contain reeds and rushes, and
some are surrounded by woodlands of red
gum, manna gum, or swamp gum. Brown
stringybark occurs as Open forest 1 and
II on the sandy rises and lunettes.
Small areas support heath.

(5) Fauna

The swamps are used by water-fowl and
the small forested blocks provide useful
cover for transitory birds and mammals.
However more than 90% of the area is
alienated and the contribution that the
small, scattered blocks of public

land make to wildlife hablitat 1s not
great.

C. Capablilities

(1) Flora

The small scattered areas in this block
make some contribution to the preser-
vation of a diversified flora in the
study area.

(2) Fauna

The publiec lands in this block do not
support large animal populations. How-
ever they do provide some low forest and
swampland refuges for the few resident
species as well as for migratory and
nomadic specles in an area where

almost all other native vegetatlon has
been cleared.

(3) Other features

Caves in dune limestone rildges at Puralka
and Strathdownie contain deposits of
vertebrate fossil bones. Well-developed
lunettes on the eastern edge of large
swamps are of geomorphological interest.

(4) Recreation
The recreation potential 1s low.
(5) Agriculture

The potential of the land for agri-

culture 1s low - the swamps remaining

as public land are difficult to drailn,

%nd the sandy rises are land category
or 5.

(6) Softwood

The land is generally category 4 and 5.
Small isolated areas are not attractive
for conversion to softwocod. The area on
which plantations have been established
is on the South Australian border, and
forms part of a large plantation malnly
established on private property.

(7) Hardwood

The land has the potential to supply
farm timbers only.

(8) Honey

The area has a low potential for honey
production.
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{9) Minerals

Only quartz sand, Whalers Bluff Form-
ation, and dune limestone are present,

(10) Water

High-quality proundwater is available

at shallow depth from the Whaler's
Bluff Formation, and recharge to thils
aquifer takes place through the numerous
swamps and surface sands.

D. Hazards and Conflicts

No hazards of land deterioration are
known 1n this block at present.

E. 3ignificance

The public lands in this block have some
significance as drainage basins, and

as small reserves of natural habitat
for flora and fauna in a predominantly
agricultural area.
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WEECUREA

A. General
(1) Location

North-east of Dartmoor and west of
Digby, bounded by the Glenelg River to
the west and north. Two large parcels
of public land, and five smaller

parcels -~ total area 52,500 acres.
Parishes of Killara, Mccamboro, Myaring,
Weecurra, and Wataepoolan - County
Normanby .

(2) Present tenure

Reserved forest - 11,000 acres

Game refuge - 130 acres (Burgess Swamp)
Plantatlion area lease - 2,000 acres
(SAPFOR Ltd)

Unoccupled Crown land - 39,400 acres

(3) General description

The landscape consists of sheets and
low-1lying dunes of sillceous white sand,
overlying clayey deposits on the Follet
Plains and lateritized swampy tablelands
east of the Weecurra Fault. Soils are
infertlle strongly leached sands, though
in a few places where the sand sheets
are thin or absent more fertile clayey
solls occur. Vegetation consists of

forests of brown stringybark over most
of the area, with heaths and swamps in
low topographlce positions, and gum
woodlands where the sands are thin or
absent. The public land in this block
1s in the Kanawinka Land-Zone, and is
similar to the public land in the seven
blocks to the north.

In this block the areas of gum wood-
lands, and most large areas of heaths,
have been allenated for agriculture.

(4) Present use

Some hardwood logs, posts, and firewocod
are cut. Radlata pilne 1is planted on

the Plantatlon ares leases, and there 1is
a 360-acre plantation on reserved forest
in Mocamboro parish. Current grazing
licences cover about 3,100 acres of this
block, and most of the publle land has
provided supplementary grazing at some
time. Ironstone gravel is extracted for
road-making in several places.

B. Nature of the Land
(1) Climate

Average annual rainfall varies from 34
in. in the south to 28 in. in the north.
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(2) Geology and physiography

The Weecurra Fault traverses this block.
To the west of the escarpment, Malan-
ganee Sands cover Pleistocene lagoon
deposits on the Follett Plains; to the
east sheets and dunes of sand cover the
lateritized Merino Dissected Tablelands.
The Tablelands in this area are lightly
dissected and consist of thin, later-
itized Pllocene sands capping middle

and lower Tertlary depcosits. The
Tertiary deposits (Glenelg and Knight
Groups), which overlie Mesozclic Otway
Group sediments, thin rapidly to the
east cf the escarpment.

In the west the drailnage 1s poor and
swamps and heaths are common. 1In

the east the massive sand deposits
occasionally impede local drainage but
the reglonal dralilnage 1is free, water
moving to the Glenelg River via the
otokes River and Morgan Creek in the
south and Dwyers' Creek, Clarke Creek,
and the Wannon River in the north.

(3) Seils

Deep leached sands, with or without a
layer of "coffee rock" at depth, are
found where the sand sheets are thick.
Where the sheets are thinner, the
"ecoffee rock" may be closer to the
surface. The leached sands are acid
and extremely infertile, and have very
low water-holding capacitlies. Where
the sheets are very thin, duplex soils
occur, and clay or ironstone over clay

forms the subscoil. A similar range

of soils is found in swamps and heaths,
but they contain more organic matter.
Where the sand sheets are absent, duplex
or brownlsh gleyed scils occur.

(4) Vegetation

The most common type of vegetation in
this area is an Open forest I of brown
stringybark, over bracken on the deep
sands and over an lncreasingly heathy
understorey as scil depth decreases.
Heaths and swamps are common. Manna
gum, peppermint, and red gum may occur
where solils are shallow. Some scattered
areas of yellow gum occur weat of Digby.
The heaths typlcally contain specles of
the genera Leptospermum, Epacris,
Casuarina, Melaleuca, Goodenia,
Danthonia, Centrolepis, and Cyperus.

The higher rainfall in the southern
part of this block has enabled better
growth, and brown stringybark occurs as
Open forest II. On a small area of
better soil in the south-east of the
block 1t occurs with messmate, manna
gum, peppermint, and a few snow gums
(E. Paueifloral.

Some small areas of fertile soils on
publiec land Just west of Digby contain
many interesting plants. These include
Corybas fordhamii, usually restricted
to far-eastern Gippsland; Helichrysum
dealbatum, normally found east of
Melbourne, Calochilus campestris and C.
herbaceus, Goodenia lineata, and Xyris
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A stumpy-tail lizard - common in north-
ern bloecks

gracilis, Melaleueca squamea occurs in
profusion and there are excellent ex-
amples of the widespread Viminaria
Juncea and Pultenaea laxiflora.
itra epipactoides and T. grandiflora
also occur in this south-western corner
of the block.
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C. Capabilities
(1) Flora

The south-eastern corner has a high
potential for the preservation of
native flora due to the richness and
variety of the minor specles and the
occurrence of several plants close to
the extremity of thelr range. Several
small areas of public land along the
Dartmoor-Casterton road also eontain
many orchids. The heaths and wetlands
of this bleock are good examples of the
vegetation of this type of land,

(2) Faunsa

The remaining public lands can provide
shelter for birds and animals, both
transitory and local inhabltants.
However, they are so fragmented that the
private lands of the area probably
contribute most to the maintenance of
the populations of larger animals and
water-fowl found there. The relative
uniformity of large parts of the public
land and the poor consolidation of

this land do not allow 1t a high
potentlal as a self-contalned fauna
reserve, However, for as long as the



pared to
accept the presence of native animals,
the mixture of private and publiec land
as a whole does have the capacity to
support a rich and interesting fauna,

private landholders are pr
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(3] Other features

The banks of the I:J_l._"jl_l;'-lﬂ River contain
many exposures of geological interest.
The most important are the Killara

luf'f in the north, which is the type
section of the Bahgallah Formation, and
Caldwell's Cliff, south of Myaring

Bridge.

(4) Reereation

i
o i
't

The recreational value of the area 1is
difflcult to assess. It has some
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potential for duck shooting, the study
of natural history, picenleking, and the
enjoyment of bushland surroundings.
However, no features pecullar to this
block give it a particular value for
recreation over other more accesslible
ones 1in the study area.

(5) Agriculture

Although this block recelves the hlghes
rainfall in the Shire of Glenelg, the
agricultural potential of the public
land 1s generally low, most falllng
within land category 4. The development
of category 4 land for grazing is not
likely to prove as profitable as the
further development of the better Brown stringybark with a bracken under-
private land. £S2mall areas of heathland, satorey




category 2, have higher agricultural
potential. However, size, shape, and
location of these heaths make them un-
suitable for development, All the
heaths and gum woodlands that were
convenient to develop for grazing have
been alienated,

(6) Softwood

The land in this block falls into cate-
gorles C and D with respect to softwood
timber production. The block is
favoured in relation to the other
northern blocks by a high rainfall

and good soll meoisture conditions,
especially in the western part.
Scattered small areas of better solls
occur in the eastern part. About 2,500
acres of plantations have been estab-
lished in the block to date. It i3 well
placed to supply logs for milling at
Casterton or Dartmoor.

(7) Hardwood

Potential for hardwood production is
moderate (category C) in some places
where known stringybark approaches 60
ft in height, These stands are scat-
tered through forest of low potential
(category F). A small area of
messmate (category B) occurs west of
Digby.

(8) Honey

This block has moderate, but variable,
capability for honey production. In
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particular the taller brown stringy-
bark areas, to the west of Digby and
north of the Stokes River, have been
used by aplarists for many years. The
current use is probably below the
potential capacity of the area for
honey production, but the seasonal and
migratory nature of the industry makes
it difficult to mateh temporary honey
flows and hives.

(9) Minerals

The only known minerals of actual or
potential economiec significance in this
area are ironstone for road-making,
quartz sand, and limestone. The Whalers
Bluff limestone has been extensively
worked on private lands near the Myaring
Bridge, and used for the construction of
local roads.

(10) Water

Weecurra 1s not a regionally important
source of surface water, although the
drainage lines do provide stock supplies
to the adjacent private lands. The

part of this block to the west of the
fault escarpment is an important intake
area for the shallow Whalers Bluff
agulfer and for deeper aquifers.

Supplies of underground water are
probably awvailable in the east but have
not been investigated by drilling.
Large resources of good-quallty water
are present in several formations to
the west of the escarpment.
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. Hagards and Conflicts

Few physical hazards are known within
thls block at present, Some erosion
could ocecur on the fall into the Stokes
Hiver and along the fault escarpment if
the natlive vegetation was c¢leared.
Plantations of radiata pine on the
Follett Plains would reduce the recharge
of shallow aquifers.

E. Significance

The area west of Digby contains interes-
ting plants. The wetlands are important
intake areas for shallow aquifers.
Adequate rainfall, established planta-
tions, and proximity to Casterton and
Dartmoor give the block significance for
softwood production. It also has some
significance for hardwood production.
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WILKIN

A, General
{1) Location

South-east of Casterton between the
Glenelg River and the Glenelg Highway.
Three parcels of public land - total
area 8,200 acres. Parishes of Wilkin,
Werrikoo, Drajurk, and Bahgallah -
County Follett.

(2) Present tenure

Plantation area lease - 500 acres
Permissive occcupancy - 600 acres
(Forests Commission)

Unoccupied Crown land - 7,100 acres

(3) General description

As for Weecurra block. Wilkin contains
some large swamps and shallow dralnage
lines pass through it to the Glenelg
River. The block is entirely on the
Follett Plains, in the Kanawinka Land-
aone,

(4) Present use
The area has been grazed in the past.

Minor forest produce is cut. The
Forests Commission has a 600-acre plan-

tation in the Parish of Bahgallah. The
Casterton racecourse is Crown land in
thls block.

B. Nature of the Land
(1) Climate
Average annual rainfall is about 27 in.
(2) Geology and physilography

Low dunes and sheets of acld white
Malanganee Sands of variable thickness
rest on Pleistocene calcareous sands and
limestones of the Whalers Bluff Forma-
tion. These beds are about 80 ft thick
and rest on Tertiary sands and silts.
some dralnage occurs vla short streams
to the Glenelg River, and there are
gswamps in the south.

(3) Soils

As Tor Weecurra block.

(4) Vegetation

The wvegetatlion of the Wilkin block shows
very conslderable diversity - although

half of the area 1s covered by brown
stringybark as both Open forest II and
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Lumosa, Thelymitra fuseo-ilutea, and ‘;“

Baumea Llaxum.

The north-eastern part of the block 1s
imilar to Drajurk, and the vegetation
shows much less diversity.

(5) Fauna

The southern parts of this block provide
& r of habitats and a
correspondingly varlied animal popu-
lation. Mill swamp 1s one of the better-
known water-fowl habitats in the areg,
'he north-east 1s less varied, although

the Glenelg River 1s an important

a good varlet

C., Capabllities

Wilkin is well suited to flora conser-
vation and stands out among the northern

blocks because of the large number of S B NS
T Cpowrtine

species 1t contalns, especially orchids. 5 B - . il
' 2 - @ copyrlght
(2) Fauna

le
No specles of particular significance plantations in the south of the Wilkin
bl

are known to oceur in the block. How-
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ever, its varied range of habitats pro-
vides the best refuge on public land for
resident, migratory, and nomadic speciles
in this part of the study area.

(3) Other features

The Glenelg River c¢liffs contain sec-
tions of geological interest.

(4) Recreation

Easy access to the Wilkin block from the
nearby Glenelg Highway adds to its value
for passive recreatlon and the study of
nature, The Glenelg River here has
speclal beauty with tall limestone
¢liffs and spreading red gums.

(56) Agriculture
As for Weecurra.
(6) Softwood

As for Weecurra. The Forest Commission
plantation at Bahgallah was established
on a pocket of less strongly leached
sands.

(7) Hardwood

The area has a low potential for hard-
wood production (category F). Although
brown stringybark 1s a preferred timber
species, the stands in this block are
low and the trees are heavily branched,
rendering them useful only for posts,
short poles, and flirewood.
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(8) Honey

This block has a pgood potential for honey
and pollen production, but the irregu-
larity of flowering by brown stringybark
can lead to wlde seasonal fluetuations.

(9) Minerals

Quartz sand is the only mineral resource
known in the area. Limestone of the
Whalers Bluff Formation lies at variable
depth beneath the sand, and large guant-
itles have been quarried for the con-
struction of the Glenelg Highway.

{10) Water

The area makes some contribution to the
flow of the Glenelg River. The Whalers
Bluff Formation is an unconfined aquifer
contalning good-quallty water extending
from about 20 to 105 ft below the sur-
face. Deeper, conflined aqulfers in the
Lower Tertiary and Upper Cretaceous
deposlits are thought to contain
considerable reserves of water, but its
use would involve much higher pumping
costs.,

D. Hazards and Conflicts

There are no known hazards of land det-
erioration in this block.

E. Significance

The Wilkin block is of significance for
flora conservation.
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DRAJURK

L. General

{1) Location

Generally west of Casterton and north

of' the Glenelg Highway. One large
parcel of publie land (31,800 acres),
and one small parcel - total area 32,400
acres. Parlshes of DrajJurk and

Nangeela - County Follett,

(2) Present tenure

Reserved forest - 29,400 acres
Unoccupied Crown land - 3,000 acres.

(3) General description

Drajurk resembles Weecurra block and has
small areas of red gum woodlands. The
Fanawinka Fault separating the Follett
Plains from the Dergholm Platform passes
through 1it.

Most of the public land in this block is
in the Kanawinka Land-Zone.

(4) Present use

Small quantitles of minor forest produce
are cut including sleepers from the red

gum areas. Two bores supply part of the
Casterton water supply.

B. Nature of the land
(1) Climate
Average annual rainfall 1s about 27 1n.
(2) Geology and physlography

As for Wilkin block. The Malanganee
Sands are up to 50 ft thick where

they are plled up against the Kanawilinka
escarpment.

(3) Scils

As for Weecurra. The impoverished
leached sands are the most common
scils in this block.

(4) Vegetation

The vegetation type over most of this
block 1s a low forest of stunted brown
stringybark with a heath and bracken
understorey. The soll molsture
characteristles provide some wvarlation
within this major vegetation class.
Where a clay or coffee rock horizon 1im-



pedes dralnage, bracken is often absent
and yellow gum, manna gum, peppermint,
and swamp gum may be present. The
wetter is the site, the fewer stringy-
barks occur until 1t meets the open
heaths and swamps. Such sites occupy
about cone-=sixth of the area of public
land.

Small red gum woodlands occur along the
eastern and northern margins of the

block, but as a whole it is not florally

diverse compared wlith the Wllkln block.
However, the following specles were
recorded in the red gum woodlands near
Tullich: Zieria veronieca, Thelymitra
holmesii, T. mueida, Mierotis
orbiculous, and Hibbertia sp. nov.

(5) Fauna

No animals of special significance are
known to occur in this block. It

provides large areas of habitat sultable

for those animals that prefer low
stringybark forest and reed-filled
swamp. It lacks any sizable areas of
open water or gum woodland as found 1n
some of the adjJolining blocks, and
therefore has a lower value for wlld-
life,

C. Capabllities
(1) Flora

The potential of this block for flora
conservatlion is low in comparison with

others in the area.

ToR2/72— 16

Stunted brown stringybark with yacea and
bracken

(2) Fauna

The lack of diverse habiltats makes the
potential for fauna conservatlon rela-
tively low.

(3) Other features

No other features of natural interest
are known in this block at present.
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(4) Recreatiaon

The block contalns no features of
special significance for recreation.
However its proximlity to Casterton
increases its potentlal for bushland
recreatlon activities.

(5) Agriculture

The agricultural capabillty of this
block 1s very low - the bulk of the area
falling intc land category 5. The
smaller areas of heath, gum woodland,
and swamp have higher potential,
probably land category 2, but they are
distributed in an irregular fashlon and
workable blocks would be difficult to
locate. Some of the gum woodland on

the boundaries could conceivably be
added to existing agricultural lands,
but these are also the areas with the
highest hardwood timber potential, and
are floristically the most diverse

areas 1n the block. High drainage costs
may also preclude the economlc develop-
ment of swamplands.

(6) Softwood
The area has a poor softwood potential

compared with the surrounding blocks,
and much of 1t falls withln category D.

Several experimental plantings of radiata

pine were made in this block during the
1930s, but changes 1in fertllizer tech-
niques since that time and the effects
of fires make it difficult to draw
definite conclusions. One favourable

aspect of this site for softwood prod-
uction is its locatlion - eclose to Cas-
terton and a possible future mill site.

(7) Hardwood

In general the land has a low potential
(category F). The small red gum wood-
lands are capable of producing limlited
amounts of sleepers and posts, and the
stringybark areas firewood, posts, and
poles. Although the quantity of such
production is likely to remain very
small, it 1is of some local significance
for farm timbers and for town flrewood
supplles due to the proximity of
Casterton.

(B} Honey

The brown stringybarks of this block
occaslonally provide large honey flows,
and it has been used by up to eight
aplarlists in recent years. But 1its
potential for aplculture varies, as the
ground flora is poorer than that of
other blocks and the flowerlng of brown
stringybark can be irregular.

(9) Minerals

The block contains quartz sand and some
ironstone gravel.

(10) Water

The surface water resources of the block
have little significance except in theilr
contribution to wildlife habitat and as



part of the recharge process for
aquifers. The groundwater underlying
Drajurk in the Whalers Bluff Formation
is of high quality and currently
supplements the Casterton town water
supply. It is relatively cheap and may
supply an increasing proportion of the
town's needs in the future.

D. Hazards and Conflicts

The development of the area lmmedlately
surrounding the Casterton town water-
supply bores, for either agriculture or
softwood production, could pose a threat
to the quality and quantity of the
shallow groundwater supplies. At this
site, recharge depends upon the downward
percolation of rainfall in the 1lmmedlate
vieinity of the bores. Compared with
the exlsting vegetatlon, pine planta-
tions could reduce such infiltration and
in most areas would be able to directly
tap the shallow water table. The clear-
ing of such land for agriculture may
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increase infiltration, but would also
present dangers of pollutlion through

the use of pesticides and fertilizers,
and the presence of sewerage and gar-
bage. The intensive development of other
bores for 1irrigation would also conflict
with the use of this water for town
supplies,.

The area over which the suggested
hazards and conflicts may occur depends
upon the eventual rate of extraction

of water from the bores. It has been
suggested that these problems would not
exist in areas more than one mile from
the bores except in the direction of
intake of the water, to the north-east,
where conflict 1s possible for about

3 miles.

E. Significance
A small part of thils block 1s of

considerable importance for the supply
of groundwater for Casterton township.
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A. General
(1) Location

North of the Casterton-Penola Road,
adjacent to the South Australian border.
Two larpge parcels of public land - total
area 30,600 acres. Parishes of Tooloy,
Tullieh, and Byjuke - County Follett.

(2) Present tenure

Reserved forest - 1,300 acres

Gravel reserve - 100 acres

Plantation area lease - 4,800 acres
Unoccupied Crown land - Eﬁ,ﬂﬂﬂ acres.

(3) General deseription

As for Weecurra block. Tooloy is entire-
ly on the Follett Plains. Some areas of
manna pum woodlands grow in places

where sand sheets are thin or absent,
and there are swamps and heaths north of
Lake Mundi.

(4) Present use

A number of grazing licences are current
Iin the area. Licences covering Lake
Mundl and Mosquito Swamp permit culti-
vatlion., Ironstone gravel l1s extracted

in large quantities from shallow pits.
Minor forest produce 1s cut. The area
iz used by duck shooters.

B. Nature of the Land
(1) Climate
Average annual rainfall is about 26 in.
(2) Geology and physiography

As for Wilkin block. Thls block has no
streams, and 1in winter water collects 1n
swamps and lakes, and infiltrates into
the siliceous sands and the underlying
Whalers Bluffl Formation.

(3) Soils

The nature of the soils and vegetation
depends upon the thickness of the sand
cover, as this determines the water
relations and fertility of the subsoil.
In general, the sands of this block are
not as acid (pH greater than 5.5) and
leached as they are in other ncrthern
blocks of the study area.

(4) Vegetation

The dominant vegetation type is an Open



forest I of brown stringybark. In the
gentral part of the area, where more
fertile soils occur, the forest 1is
almost 60 ft tall, and manna gum, yellow
gum, and swamp gum form part of the
stand. Some manna gum woodlands also
ogeccur in this area. On these better
sitea, a stratum of silver banksia

grows more than 6 ft high, with sparse
blackwoods over bracken, grasses, and
yacca. In the western and scuth-eastern
parts of the block, swamps, heaths, and
shallow lakes form a mosaic with small
areas of red gpum woodlands.

(5) Fauna

The low forest of brown stringybark
that predominates in this block, whille
not supporting a partilcularly rich
fauna, does provide better and more
varied habitat than the similar but
drier areas of thils vegetation further
north. The small areas of woodland add
more varlety, but they are very limited
in extent.

The most important feature of the block
is the number of swamps and shallow
lakes, which provide refuge and breeding
areas for many water-fowl, including the
blue-billed duck.

€. Capabllities
(1) Flora

This block does not have ocutstanding
potential for flora conservatlion, with

Silver banksia on a sandy rise north of
Lake Mundi

the exception of the area of manna gum
woodlands, which differ in form and
understorey composition from manna gum
areas in the Lower Glenelg block.

{(2) Pauna

Although no specles of specilal signifi-
cance are known to occur in it, this
block, together with parts of the adjoin-
ing Roseneath block, provides examples

of all the habitats found in the north-
ern part of the study area,

The many swamps and shallow lakes of
the area lie along a major flight line
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of water-fowl and are therefore important
in the conservatlion of these specles,.

(3) Other features

No features of natural interest are
known 1n this area at present.

{4) Recreation

The block 1s relatively remote from
towns and 1s unused, except for ducgk
shooting.

(5) Agriculture

The agricultural potential of the block
varies - a large part of the stringybark
country falls into category 4 and is
quite unsuilted to development. However,
the heaths, the best areas of low
forest, and the swamps are of higher
potential - land category 2. These
areas could be developed to support
pastures capable of carrylng about 3
Sheep Equivalents per acre as at Doro-
dong and Tullich, The avallability of
good=quality groundwater in shallow
aquifers between 40 and 120 ft below the
surface introduces the possibility of
lrrigated agriculture, simllar to the
kind that has become widespread in South
Australia. However, within this block
such development 1s only in the 1nitilal
stages on the existing private lands.

{6) Softwood

The areas of manna gum woodland fall

between categories A and B with respect
to suitability for radiata pine. Sur-
rounding areas would fall into category
D, while the heaths, swamps, and red gum
woodlands are unsultable.

(7) Hardwood

The potential of the area for hardwood
production is low (category F). The
very small areas of gum woodland and the
better patches of stringybark could
continue to provide small quantities of
sleepers, fence posts, poles, and fire-
wood, but there 1s little potential for
significant hardwood production.

(8) Honey

This block makes a minor contribution to
apiculture and has carried small numbers
of hiwves at irregular intervals. It has
a moderate potential, especially for
pollen production and rebullding weak
hives.

(9) Minerals

The mineral resources of the area are
gquartz sand and ironstone gravel that
is present locally in the central part
of the area.

(10) Water

Surface water discharge 1s very small.
The shallow unconfined Whalers Bluff
Formation agquifer 1s recharged from
swamps and general infiltration within



this block and is a potential source of
irrigation and stock and domestic
supplies.

Other deeper confined aquifers, par-
ticularly the Dartmoor Formation and
the Sherbrook Group, probably contain
large reserves of good-quality

water.

D. Hazards and Conflicts

Extraction of ironstone gravel from
shallow pits detracts from the amenity
of the area, especially if the topsoil
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1s not replaced. Drainage of wetlands
would destroy valuable wildlife habitats
and lower the rate of recharge into the
shallow aquifer system,

E. S8ilgnificance

The Tooloy block and the adjacent parts
of the Roseneath block contain a large
compact area of diverse wlldlife habi-
tat. Tooloy 1s better sulted to agri-
culture and softwood production than

the surrounding blocks., The wetlands
are important recharge areas for shallow
aquifers.
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ROSENEATH

A, General
(1) Location

North-west of Casterton on the South
Australian border. One large parcel of
public land (43,800 acres) and three
smaller ones - total area 45,300 acres.
Parishes of Nangeela, Byjuke, Roseneath,
and Kanawinka - County Follett.

(2) Present tenure

Reserved forest - 4,500 acres
Unoccupied Crown land - 40,800 acres

(3) General description

As for Weecurra block. It contains some
areas of red gum, yellow gum, and pink
gum woodlands where the sand sheets are
thin or absent. The Kanawinka Fault,
separating Follett Plains from the Derg-
holm Platform, passes through the block,
and a belt of swampy and heathy country
lles at its foot. Most of the publie
land is In the Kanawinka Land-Zone.

(4) Present use

The land is used for supplementary
grazing, especially 1n the areas of gum

woodland. Minor forest produce and
sleepers are cut.

B. Nature of the Land
(1) Climate
Average annual rainfall is about 27 in.
(2) Geology and physiography

The area scuth-west of the Kanawlnka
Fault resembles the Wilkin and Drajurk
blocks. North-east of the fault, the
land comprises sheets and dunes of acld
Malanganee Sands covering the laterl-
tized Dergholm Platform. The thickness
of the sand cover varies from less than
2 't over about one-third of the area up
to 40 ft in other parts.

Several short streams drain the Dergholm
Platform. Some flow east to the Glenelg
River; others flow west across the
escarpment to a line of swamps at 1ts
foot. The platform proper is mainly
flat, with little wvariation in relief
and few swamps.

(3) Soils

As for Weecurra.



A dry heath in the Roseneath block

(4) Vegetation

A low forest of brown stringybark and
peppermint is the major vegetation type.
However, quite substantial areas of
heath and swampland occcur, covering per-
haps one-third of the total area. These
are characterlzed by specles of Cas-
ugrina, Epacris, Leptospermum, Bankstia,
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Melaleueca, and Juncus. The northern
parts of the block contaln some of the
larger areas of pgum wocdland remalning
on public land in the south-west. Red
gum (Euealyptus eamaldulensis) yellow
gum (E. leucoxylon) and the rare plnk
gum (E. faseiculosa) are found on these
areas.

(5) Fauna

The low forests of brown stringybark that
cover almost half the publiec land in
thils block do not support a very varied
or prolifie animal population. But the
extensive areas of pum woodland provide
good habitat for many specles, including
tuan, black-faced kangaroo, hocded
robin, brown tree creeper, eastern
striated pardalote, jacky wlnter, sev-
eral specles of honeyeater, and (in the
summer months) wood-swallows and rufous
songlarks.

The swamps provide refuge and breeding
areas for a number of water-fowl, in-
cluding the blue-billed duck.

C. Capabilities
(1) Flora

The block contains a compact area of gum
woodland that is the best remalning
example of this type on publie land.
FPink gum, which has a very restricted
range in Victoria, abounds near the
north-eastern margin of the publiec land.
Thus the northern parts of thls block
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have a high potential for flora conser-

vation.
(2) Fauna

The woodland type of habitat probably
supports the most interesting fauna
populations found in the northern part
of the study area. The bloek 1s there-
fore important 1in the general conserva-
tion of these fauna populations.

The swamps in the southern part of the
block provide refuge and breeding areas
for a number of resident and nomadic
water bilrds,

(3) Other features

No other natural features of specilal
interest are known.

(4) Recreation

The block contains pleasant bushland
settings, but, being remote from centres
of population, is unlikely to be heavily
used for recreational use.

(5) Agriculture

The agricultural capability of the
stringybark areas 1is very low; the land
falls within categories 4 and 5. FPoten-
tial earrying capacity is 1-2 Sheep
Equivalents per acre and development
costs would be high. The heaths, swamps,
and pgum woodlands have much higher apgri-
cultural potential largely falling

within land category 2. These areas
could be developed for agriculture, but
development costs would be high in rela-
tion to likely returns. The further
development of cleared land in the area
is probably more profitable.

(6) Softwood

The potential of the area for softwood
production is low on the whole, because
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of the large areas of heaths, swamps,
and gum woodlands, which are unsuitable.
Some areas of stringybark would fall
into category C, especlally those 1n the
south, Moisture availablillity would be a
serious problem, as rainfall 1s rela-
tively low and groundwater supplies may
not be avallable to tree roots on the
Dergholm Platform.

(7) Hardwood

The red pgum and yellow gum woodlands
produce valuable durable timbers (categ-
ory E). The potential of the stringy-
bark forests 1s low.

(8) Honey

The tree vegetatlon types of the block
are valuable to aplarists. The gum
woodlands are accessible and produce
very good honey flows, and other areas
contrlbute to winter hlve maintenance
as well as honey production.

(9) Minerals

Red Dergholm granite has been quarried
in a small area socuth=west of Dergholm
near Boller Swamp; ironstone gravel 1s
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used for road-making; and substantial
reserves of quartz sand are present.

(10) Water

The area makes l1little contribution to
surface water supplles. Underground
water varies in quality and quantity
according to the presence and thickness
of bands and lenses of the Gambler Lime-
stone.

D. Hazards and Conflicts

Erosion of the slopes of the fault
escarpment could result from clearing of
this land. There are few potentlal
hazards apart from this.

E. 8ignificance

The areas of gum woodland, especially
the pink gum stands, are quite rare and
are important examples of this type of
vegetation. The many swamps towards the
western and central parts of the block
are significant breeding grounds for
water-fowl. The value of the block for
conservation use would be increased 1if
the Crown purchased some allenated
pockets of gum woodlands and swamps.



YOUPAYANG

A, General
{1) Location

North of Casterton and bounded to the
west and north by the Glenelg River,
One main parcel of public land (32,100
acres) and one small parcel - total
area 33,200 acres. Parishes of
Youpayang, Warrock, and Ganoo Ganoo -
County Dundas.

(2} Present tenure

Reserved forest - 3,300 acres
Unoccupled Crown land - 29,900 acres

(3) General description

As for Weecurra block. Youpayang is on
the Dundas Tablelands. Numerous large
round swamps are a feature of the block.
The public land is in the Kanawinka
Land=Zone.

(4) Present use

The Youpayang block supports supplement-
ary grazing. It also produces small
quantities of posts, sleepers, and fire-
wood.

B. Nature of the Land
(1) Climate

Average annual rainfall is approximately
26 in.

(2) Geology and physiography

The land conslsts of sheets and dunes of
acld Malanganee Sands overlying the
western extremity of the lateritlized
Dundas Tablelands. The central part of
the block is a slightly dissected
plateau with large circular swamps and
small drainage lines leading to the deep
valleys of the Glenelg and Chetwynd
Rivers, Nolans Creek, and Steepbank
Rivulet. The plateau is capped by the
ferruginous Dorodong Sands, over some
Glenelg Group limestones that rest on a
basement of Palaeozoic rocks.

(3) Soils

Solls over one-third of the block are
deep leached sands, and thin sands over
gravelly clay cover another third. The
remainder comprises soils in swamps,
heaths, and drainage lines, and some
fertile soils carrying gum woodlands.



(4) Vegetation

The vegetatlion of the area 1s closely
related to the depth of sand cover,
although the underlying material and
topographic position are also important.
The dominant vegetation is a low forest
of brown stringybark with bracken and
heathy understorey. The shallower sands
are indicated by the presence of duck-
bush (Hakea rostrata) and the relative
sparseness of the heath understorey.
This low forest covers about 70% of the
publie lands., The remainder is largely
open heath, heathy drainage lines
fringed with swamp gum, and large season-
al swamps., Only small areas cof gum
woodland remain on public land, as the
two large ones have been allenated.

This block is floristically one of the
richest of the northern blocks, due to
the varied habltats present. Interest-
ing species recorded from the block
include Caladenia earnea var. ornata,
Dianella tasmanica, Epacris obtusifolia,
Mieromyrtus ciliatus, Hibbertia aspera,
and Callitris rhomboidea.

(5) Fauna

Youpayang has a wvarled animal popula-
tion, for although a low forest of brown
stringybark covers most of the area it
ls interspersed with heathlands, swamps,
and small areas of gum woodland,

Some of the species commonly seen here
are the black-faced kangaroo, ring-
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talled possum, echidna, crimson rosella,
superb blue wren, white-browed scrub
wren, brown thornbill, buff-rumped
thornbill, Jacky winter, brown tree
creeper, white-eared honeyeater, and New
Holland honeyeater. Red-talled black
cockatoos are recorded 1n this block.

C. Capabilities
(1) Flora

A high potential for flora conservation
results from the large number of specles
present, inecluding some uncommon ones.

(2) PFauna

No species of particular significance
are known to occur in the block. It
does however provide habitat for a wide
range of resident, nomadic, and mlgrat-
ory species

A sighting of the barred bandicoot in
private property in the northern part
near Burke's Bridge has been reported.

(3) Other features

The large circular swamps 1in the centre
of the block are of natural interest.
These swamps do not have lunettes.

(4) Recreation
The area ls remote from any population

centre and has no special features of
significance for recreat ion.



(5) Agriculture

The agricultural capability of the land
ls penerally very low, mostly falling
within land categories 4 and 5. Total
Llnvestment required for development
would be high (of the order of $130 per
acre) and potential carrying capacilty
would be well under 2 Sheep Equivalents
per acre, The heath and swamps have a
higher capability. Although the total
area of heath and swamp is quite high,
it consists of many small areas dlstrib-
uted 1n such a way as to make develop-
ment of farms or paddocks difficult.

(6) Softwood

Fotential for softwood production is low
- categories C and D. Plantation estab-
lishment on the shallow sands may be
feasible with site preparation and
fertilizers, but the economlcs of this
would be doubtful iIn thls area of low
ralnfall at conslderable dlstance from a
milling centre., The deep sands and the
wetlands are unsultable.

(7) Hardwood

The block has a low hardwood potentlal,
and can produce only small amounts of
minor forest produce,

(8) Honey

In contrast, the area has a high

poetential for apiculture, The diversity
of heath and eucalypt species provide

pollen for over-wintering as well as
favourling spring and summer production.
The availability of water in this block
Increases its capablllty for honey pro-
ductlon.

(9) Minerals

Ironstone pgravels and quartz sand are
the only minerals known in the area.
However 1t is posslble that metgllic
minerals could occur in the basement,
which comprises Palaeozolic sedlmentary,
lgneous, and metamorphic rocks.

{10) Water

Run-off from the block makes a minor

Young red gum



contribution to the flow in the Glenelg
River. Underground water supplies are
probably poor, but have not been tested
by drilling. Some water may be found in
the Dorodong Sands, but the main
aquifer, the Gambier Limestone, 1s thin
or absent. Groundwater 1n the underly-
ing Palaeozoic rocks 1s very salty
(4,000 - 5,000 p.p.m. TDS), and is suit-
able only for stock,.

D. Hazards and Confllcts

Clearing of the natlve vegetatlion of
thils block would cause lncreased dis-
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charge from the saline Palaeozole aquif-
ers, so the streams draining them would
become salty. This has occurred on
similar areas nearby.

E. Slgniflcance

This block has significance for flora
and fauna conservation, as 1t contains
diverse habitat and is a large compact
area. Its wvalue for conservation would
be increased by purchase of the small
areas of alienated land within the
block.
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BOGALARA

A. General
{1} Location

On the northern boundary of the study
area between Salt Creek and the Glenelg
River. Two larpe parcels of public
land (14,300 acres and 4,800 acres) and

one small one - total area 19,500 acres.

Parishes of Mageppa, Dergholm, and
Bogalara - County Follett.

(2) Prezent tenure

Reserved forest - 6U0 acres
Unoccupied Crown land - 18,860 acres.

(3) General description

As for Weecurra block, Several
tributaries of Salt Creek flow through
the southern part of the block. The
publiec land is in the Kanawinka Land
Zone,

(4) Present use
The land is occaslionally used for

grazing and small quantitles of minor
forest produce are cut.

B. Nature of the Land
(1) Climate
Average annual rainfall 1s about 26 in.
(2) Geology and physiography

This land lies on the boundary of the
Dergholm Platform and the Wimmera
Plains. It 1s underlain by Pllocene
Dorodong Sands and Ordoviclan granite,
which outcrops in several creeks. Thin
sheets and small dunes of acid sands
cover the block. Diversity in land and
vegetation 1s due to varlatlon in the
thickness of these sands and in the
underlying material, which may be ferru-
ginous sandstone or clayey sand.

No swamps lie within the public land,
but a stream pattern has been estab-
lished around the perimeter. The water-
courses are normally dry and flow only
in winter.

(3) Soils

On the eastern part of the bleoek near
Powers Creek, the sand sheets are thick



and deep leached sands have developed.
Over much of the larger area the sand
sheets are thin and duplex solls (sand
over clay) have developed.

(4) Vegetation

The main vegetation type 1s low brown
stringyvbark forest. On deep sands the
understorey consists of tea-tree and
bracken, but where the sands are thin
duckbush is a prominent understorey
specles. There are also large areas of
heath, and substantial areas of red gum,
yellow gum, pink gum, and manna gum
woodlands on the edges of the block.
Interesting understorey specles recorded
in the block 1nclude: slaty sheoak
(Casuarina muellerianal, porcuplne grass
(Triodia irritans), winged spyridium
(Spyridium vexilliferum), rock fern
(Cheilanthes tenuifolial), necklace fern
(Asaplenium flabellifolium), daphne heath
(Brachyloma daphnoides), and tiger
orchld (Diuris sulphureal.

(5) Fauna

No detailed investigation has been made
of the animal specles present in this
particular block, but fhose most likely
to be seen can be ascertained from
Appendix IT.

The low forest of brown stringybark that
iz the major vegetation type in

the block does not support a very varied
or prolific animal populaticn. However,
when the trees are in flower these areas

7082,/72-17
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Yellow gum and pink gum woodland

provide a good source of food for nectar
and pollen-eating birds such as the
lorlkeets and the brown-headed, whlte-
eared, and yellow-tufted honeyeaters.
The irregular patches of heath scattered
through the area, enhance 1its habitat
value,

The fairly extensive gum woodland areas
adjoining private property provide good
animal habitat. Specles found here
include the tuan, black-faced kangaroo,
ringtall possum, Jacky winter, hooded
robin, brown tree creeper, restless
flycatcher, and whlte-browed babblers,
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Unlike most areas of public land 1In the
study area, the Bogalara block does not
contain any swamps, and so 1t has little
value for water-fowl.

C. Capabllities
(1) Flora

The presence of gum woodlands, low
forest, heath, and some streams render
the block of moderate potential for
flora conservation.

(2) Fauna

Apart from its value as a refuge for the
resldent, migratory, and nomadic specles
of the district, 1ts most lmportant
feature 1s the presence near Bailey's
Rocks of two of the few remalining
colonies of wombats in western Victoria.

(3) Other features

Bailey's Rocks 1s one of the best expos-
ures of the granite basement 1n this
area and 1s of some geologlcal interest,
(4) Recreation

Bailey's Rocks, a group of large granite
tors in the shallow Rocky Creek valley,
attracts picnickers and naturalists,.

(5) Agriculture

Most of the land 1s of low potential,
categories 4 and 5, The gum woodlands

and heaths would be category 2, but they
tend to ocecur in irregular patches or on
the marglins of the block.

(6) Softwood

Although there are no plantations in the
area from which suitability for pines
can be Judged, the potential of the
block 18 rated as low, malnly category
D, due to low rainfall and infertile
solls. The land is 1sclated from any
milling centre.

(7) Hardwood

The gum woodlands are capable of produc-
ing durable timbers for posts, poles,
and sleepers (category E). However,
these stands cover very sSmall areas.

The potential of the stringybark forests
is very low (category F).

(8) Honey

The area has conslderable value for
honey production, especially in late
autumn and early winter. In addition to
the gum woodlands and stringybark, the
heath flora is of special value.

(9) Minerals

Granite outecrops at several places 1in
the tributaries of Salt Creek and is
quarried near Rocky Creek. The granlte
is unusual in colour - green to greenish
pink and smoky blue - and 1s used as a
facing for buildings. Other minerals in



the block are ironstone gravels and
granitic quartz sand.

(10) Water

Surface run-off is small. Underground
supplies are probably limited to small
quantities from the Dorodong Sands, and
supplies from the Gambier Limestone,
which varies greatly in thickness and
extent,

D. Hazards and Conflicts

Clearing the native forest on this block
would lncrease salt levels in Salt
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Creek and the Glenelg River. Erosion
could occur on the banks of the streams
draining into Salt Creek, especlally
Rocky Creek, 1f recreational use at
Balley's Rocks lncreased.

E. Significance

Bogalara has significance for recreation
at Bailey's Rocks, which are also of
sclentifie interest. The two coloniles
of wombats may be the last in south-
western Victoria. No roads or tracks
run through most of the large area of
publiec land.
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KANAWINKA

A. General
(1) Loecation
West of the Dergholm - Apsley Road to
the South Australian border. One large
parcel of public land (5,700 acres) and
one small parcel - total area 6,100
acres. Parlshes of Langkoop, Mageppa,
and Kanawlnka - County Follett.
(2) Present tenure
Unoccupied Crown land - 6,100 acres.
(3) General description
As for Weecurra block. The public land
is on the Dergholm Platform and in
the Kanawinka Land~Zone.
(4) Present use

It provides rough supplementary grazing.
Minor forest produce 1s cut.

B. Nature of the Land
(1) Climate

Average annual rainfall 1s approximately
25 3in,

(2) Geology and physiography

This block conslists of deep sheets of
acld white Malanganee Sands overlying
the swampy surface of the Dergholm Plat-
form. The Dorocdong Sands and the
Gamblier Limestone underlie the Malang-
anee Sands at shallow depth. Surface
dralnage 1s poor, and there are several
swamps around the main area of public
land.

(3) BSoils

Deep, strongly leached sands are the
most common solls in this block, as all
areas of shallower sands and clayey
solls were alienated for an agricul-
tural settlement scheme in 1956.

(4) Vegetation

The major vegetation type 1is a low
forest of brown stringybark over bracken
and heathy plants. Woodlands of pink
gum, red gum, and yellow gum occur along
the southern and north-western margins
of the main block, where the sand layer
i1s thinner and solls are more fertile.
Very small patches of heathland, and
small swamps, are also scattered through
the block.



The small area of publiec land to the
north-east of the maln area comprilses a
large swamp of about 500 acres complete
with lunette and surrounded by a strip
of gum woodland. It has been held under
grazing licence for many years.

(5) Fauna

No detalled investligatlion has been made
of the animal specles present in this
particular block, but those specles most
likely to be seen can be ascertalned
from Appendix II.

The low forest of brown stringybark that
is the major vegetation type in the
block does not support a very varled or
prolific animal population. Better
habitat 1s provided by the gum woodland
areas, especlally when they are 1in
flower, but they are very limited in
extent. The swamps when full are used
by water birds.

C. Capabllities
(1) Flora

The block contalns typical examples of
low brown stringybark forest, but apart
from this, has no special features of
botanlical interest.

(2) Fauna
It 1s unlikely that any specles of

speclal significance occur in the area,
although its value as a refuge for
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A resetting mallee form of pink gum in
Kanawinka

migratory and nomadlic specles will
undoubtedly increase as surrounding
private property 1s cleared.

(3) Other features
The swamp and lunette referred to above

are good examples of these geomorpholog-
ical features.
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(4) Recreation

The area has little potential for
recreation.

(5) Agriculture

The land has a very low potential for
agriculture and i1s in category 5, with a
carrying capacity of less than 2 Sheep
Equivalents per acre.

(6) Softwood

Kanawinka has a low potentlal for
softwood production, and 1s category D.

(7) Hardwood

The gum woodlands can produce a little
timber, but the hardwood potentlal 1=
low generally.

(8) Honey

The area has some value for honey
producticon in the autumn.

(9) Minerals

Quartz sand 1s the only mineral resource
known in the block.

(10) Water

The land does not contrlbute to surface
supplles, but underground water of
varlable quallty and guantlty 1s present.
Availability improves to the west and
south-west,

D. Hazards and Conflicts

An economle hazard would probably
attend any attempt to develop this block
for agriculture or softwood forestry.

E. Significance

The block 1is significant as a relatively
undisturbed example of brown stringybark
forest, with some swamps and a small
area of pink gum. The 1soclated area of
public land 1s a good example of a

swamp with lunette.
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APPENDIX I
LIST OF COMMON FLANTS

This list includes only the most common plant specles Tound in the study area and indicates the forma-

tlons or habltats in which they are most

likely to be seen.

OF = open forest I and open forest II
WL = woodland
CC = coastal complex
H - heath
3 = gwamp
W = water courses
OF WL |CE 3 W OF WL|CC H 3 W
Acacia mearnsit X Arthropodium minue X
melanoxylon X X Astroloma econostephioides X X
mitohellii humi fusum X
myrtifolia X Azolla filiculoides X
oxycedrua Bankaia marginata X X
sophorae X X ernata X
suaveolena ¥ | x Baumea acuta X
verniciflua X artieculata X
Acaena rneerinifolia 1 x x Jjuncea X
echinata i rubiginoea X
Aeianthus reniformia X Bleahnum minue X
Aerotriche eerrulata X nudum X
Adiantum gethiopicum x procerum x
Agrogtie avenacea b 4 Boronia nana X
Ajuga aquestralie & parviflora X
Alyzia buzifolia X ptlosa X ) 4
Amperea ziphoolada X Hoesaiaea cinerea X
Amphibromus areherti X prostrata X X
neestt X X Brachycome parvula X
Aphelia graesilis b § X readeri X
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WL

cc

Hrachyloma ciliagtum
Brunonia auetralis
Burchardia umbellata
Burearia apinoaa
Calorophus lateriflorua
Calytriz alpeatris
tetragona
Carexr tereticaulia
Cassytha glabella
pubeacena
Casuarina paludosa
striota
Cauatis pentandra
Centrolepis ariatata
strigosa
Chamaescilla corymbosa
Chorizandra eymbaria
enodia
Clematis mierophylla
Comesperma elaymega
volubile
Concspermum mitchellit
patena
Correa alba

reflexa
Craspedia glauca
Crassula helmeii
Cyperus temellus
Danthontia geniculata
ptleoaa

procera

aetacea

T

B oBe e By B

T~

o
e

WL

cc

Daviesia latifolia
Daucua glochidiatue
Deyeuxia quadriseta
Dianella reveluta
pichelachne erinita
Diehondra repens
pillwynia glaberrima
sericea
pistichlia distichophylla
Dodonaea viseosa
Drogera peltata
FPygmaea
Echinopogon ocvatus
Elecoharis acuta
atricha
sphacelata
Epaeris impresaa
obtusifolia
Epilobium einereum
Eucalyptus aromaphloia
bartert
camaldulensia
leucoxylon
nitida
ebliqua
ovata
viminalia
Fuphrasia collina
Exocarpus cuppressaiformial
atrictus
Featuca littoralia
Gahnia clarket
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OF| WL | CC| H
Gahnia filum X
radula x X
Geranium pisolum
Gleichenia mierophylla
Glyeeria auastralia
tnaphalium involueratum | X X
Japonioum ¥
Goodenia blackif Xl x
gentieulata X
humilis X X
Goodia lotifolia X X
Gymnogohoenua
sphaerccepnalus X
Hakea nodosa X
rogtrata X X X
Haloragie tetragyna X X
teuericides
Heliohryaum
apioulatum Xl x
blandowskianum X X
dendroideum
cbtusifolium X X X
scorptoides ¥
Helipterum aqustrale X
Hibbertia australia X X
Ffaseiculata X X
gericeq X X
gtricta X X
Bydrocotyle hirta
lazxiflora X X
muecosa
aibtharp£o£ﬂea X

oF WL{ CC| H 3 W
Hypericum gramineum X
Hypolaena fastigiata X X
Indigofera auatralis X
Teoetes drummondii X X | X
lTacpogon ceratophyllua X X
Izodia aehilloides X
Juncus bufoniue X X X X
holoschoenus X X
marttimue X
planifolius ) 4 X X
Kennedia prostrata X
Lagenopheora stipitata X
Lazmannia sessiliflora X X
Lepidobolus drapetocoleus |X X
Lepidosperma carphoides X ¥
congeatum X X X X X
gladiclatum |X
longitudinale X
neesit X
semiteres X X
Leptocarpus browntii
tenar X X X X
Leptorhynchos tenuifolius X
Leptospermum juniperinum X X
lanigerum X X X X
myretncides X
Lepyrodia meulleri X x X| X
tasmanica X
Leucopogon ericoides X X
glacialis X X
parviflorus X X
virgatus X X
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OF | WL cc H OF| WL | C€C W
|Lilaeopsins polyentha X Patersonia longiscapa
Lindsaya linearia X Pelargonium aquatrale X
Lemandra longifelia X Pentapogon quadrifidus X | X
Lomatia tlicifolia X Peraconia Jjuniperinum X
Lotue australie X Phragmites communieg X
Luaula campeatria X Pimaelia humilie X
Lyperanthus nigricana X hewvardiana X
Lythrum hyssopifolia X Plantago debilis X
Melaleuca decussata Platylobium obtusangulum| X
gitbboaa Platysace heterophylla
pubescens X Poa labillardieri X
agquamea moprrigii X
aguarrosa X X aigberana
Microseris scapigera X tenera X
Microtig atrata X Polystichum proliferum X
Mitrasacme distylis X Fomaderris aspera X
piloea Pomaderrie elachophylla X
Monotoea acoparia X FPoranthera microphylla X
Montia australasica Potamogeton tricarinatus
Muehlenbeakia adpressa X Pratia pedunculata X X
Myosotis auetralis X Pteridium esculentum X X
Myriocephalua Ptercstylis nutana X
rhisosaphalus k= Ptilotus spathulatus X
Myriophyllum y
integrifolium ¥ X Pultenaea Eamzflara X
pedunculatum provifong
atricta
propinguum
Rhagodia bacecata X
Nertera reptans & ;
; ; - Fanunoulues inundatus
O0learia azillarie X
robertsonii X
ramulosaqg b 4
) Restio complanatua
Operocularia ovata i i "
) P 8 rug
Patersonia fragilis X ubue parvifloru
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OF

WL

cC

Rutidosie multiflora
Salicornia quingqueflora
Samolus repens
Secagevola pallida
Schoenus apogon
breviculmie
fluitana
nitens
tenuigaimua
tesaquorum
Seirpue fluitane
nodoaus
productus
atellatus
Sebaea ocvata
Sellaginella gracillima
Selliera radicans
Senecic lautus
Solanum lacinigtum
Spinifex hirsutus
Sprengelid incarnata
Spyridium parvifolium
Stellaria pungens
Stipa muelleri
Stylidium beaugleholet
calearatum
graminifoliumg
inundatum
perpusillum
Stypandra caespitosa
glauea
Styphelia adscendens

E

e B

B Bg M Bq 3¢

oF

WL

cC

Suaeda maritima

Swainsona lessertiifolia

Tetragonia implexicoma
Tetraria capillaris
Tetratheeca eiliata
Themeda australis
Thyeanotus patersonit
Triclochin centrocarpa
procerda
Trithuria eubmersa
Utricularia dichotoma
lateriflora
violacea
Villarsia reniformis
Viminaria juncea
Vicla hederacea
sieberana
Wahlenbergia gracilenta
quadrifida
stricta
Yanthorrhoea australie
mingr
Zoisia macrantha

Be e Be Be Be B By

e B e e o
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AFPENDIX II

ANIMALS OF THE STUDY AREA

Thls appendix contalns a llst of native birds and mammals recorded in the area, with an indicatlon of the

habltats in which they are most likely to be observed and their status.

Specles recorded in the area

only as aceldental, vagrant, or beach-washed specimens have not been ineluded in the 1list, as land use

changes in the study area willl have no significant effect on the populatiocna of these specles.

af reptiles known to cecur in the area 1s included.

A list

Specles that have special significance in thls area and that are referred to in Chapter 11 are indicated

with an asterlsk (%),

HABITAT

1. Ocean

2. Coastline (beaches, headlands, reefs, est-
uaries, salt marsh)

1. Wetland (swamp communlities, sedgeland,
rivers, dams)

i, Sand Dune Complex {(dunes, scrub, heath)

5. Heath

6. Woodland (red gum, yellow gum)

T Open forest I {drler forest areas, includ-

1ng stringybark forest with low understorey)

g, Open lorest II {(wetter forest areas,
includling messmate, peppermint, gum forests
with layered understorey and molst fern

Fullies)

9. Seml-cleared areas (including road-side
strip, windbreaks}

10, Grassland (natural grassland, pasture,
crops)

11. Alr

Horlzontal lines are used to separate famllies.

STATUS

The codes given below denote status or manner of
cceurrence, on a relative basis, with reference
to available habitat within the study area. The
estimates are based on general experlence rather
than actual counts, The situatlon is changing
constantly.

The firast letter in the code indicates distri-
bution of suitable habltat:

W
R

habitat widespread 1n the study area
habitat reatricted to relatively few
parts of the study area

The second letter in the code indlcates population
denalty wlthin areas of suitable habitat:

c = commonly observed

= uncommonly observed

R = rarely observed

N = nomadie, number observed varying greatly

from time to time
5D = survival in the study area doubtful

Additlional letters may be used to lndlcate:

a = migratory species observed 1n the study
area durlng summer

W = migratory species cobserved in the study
area during winter

H = commonly uses hollows 1n trees as nest sites
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BIRDE
1 10 1] Status 2 3 6] 7 & 9|0 1] Status
Emu W Black=shouldered xite Il X wH
Letter-winged kite X Wh
*Little penguln X R2 Fork=tailed kite il x L
Whistling cagle ilx X WC
wWandering albatrosa i K1 firey goshawk X X HR
Black=browed albatross X RC Australis goshawk X X Wi
White-capped albatross X RE Collared sparrowhawk 1 X Wi
Aust. little smgle i x WH
Glmnt potrel X RC Wedge-tailed eagle | X X b4 Wi
Capo potrel X RR White-breasted sea eagle X KR
Great=winged potrel i RR Spotted harrler X il X WH
White-headed potrel X KR Swapp harrier X X WC
*Falry prion i KU
Short-talled shearwater i RC .5 Black falecon | WH
Fluttering shearwater i EU Poregrine faloon Ljx X X L
Little faloon Il X X WU
White-faced storm-petrel X i} Hankeen kestrel Xl x WG
Diving petrel i Ri Brown hawk X X x Wi
Austrmnlinn pelican L W Stubble quail X WC
HBrown guail ¥ Wil
fAustralian gannet X RC "Eing quail X RE
Darter i Wit Falnted quall Ijx X Wi
Little qunil WH
Black ocormorant L X WC
Little black comorant i X wo Flaln wenderer X 5D
FPied cormorant I X Wi
Little pled commorant X X we Brolga X 'y wi
Black=-faced cormorant X RC
Lowln water rall X WH
Little grebe I we Banded landrail X WH
Hoary=headed grebe X Wi Harsh crake X Wil
Great crested grebe I X WH Auat, spotted crake I WU
Spotless orake i WH
White=necked heron X wWe Blnock=talled native hen X WH
White-faced heron . Wi Iusky moorhen X W
Cattle egret L X WH Swamphen X W
White egret A WU Coot X W
Little egret I X WR
Flumed egret X Wo hustralian palnted anipe X KA,
Hankeen night heron X RU
Little bittern x RE Pled oystercatcher X RU
Brown hittern X RU Sooty oystercatcher X EuU
White ibis x W Spur-winged plover X X X wWo
Straw-necked ibia X we Banded plover X X Wl
Glossy iblis x RY Hooded dotterel i RC
:Rogal spoonbill I X Wi Rod=capped dotterel X Wi
Yellow-bllled spoonbill I X Wo Double=banded dotterel X RO, W
*Large aand=-dottersl X RR,5
Black awan L X WO Black=-fronted dotterel X W
*Freckled duck i RE Eastern golden plover i RU,8
Capes barren gooke X RE *irey plover X RR,3
*Mountain duck X X WL H
Black duck X X We H Japanese snlipe % Wi, 5
*Gray teal X X we *Whimbrel i RR, 5
*Chestnut teal X X HCLH Eastern curlew X AU, 5
*BHlue-winged shoveler X X Wy Groenahank i X AU, S
Pink-eared duck X WR *Conmon sandpiper X HR, 8
White-eyed duck X W Sharp=tolled sandpiper X ox WC, 5
Wood duck X WCLH Red-necked stint I X RC, S
*Blue-billed duck ¥ Hif Curlew sandplper X X RU,S
Musk duck X R 'Sn.ndurllng X RR, 5
Bar-talled godwit X R, S
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1 3 5 6| 7T 8 910 11| Status 2 3l4 5 6|7 B8 9]0 11] Statun
Whi tu—lluad?ﬂ atilt ; i ':'mﬂ' Singing bushlark i WH, 3
Banded atilt
.i.i:.::'l. - i X Rl Welcome swillow Ll wWC
Trea-martin X X Xl wo,oH
Southern stone curlew b X WU Falry martin A RO, O
:;oul?orn nkun % ﬁ.: Australian pipit X X i Wo
A sk Py
et Blaok-faced cuckoo=shrike Il X X W
iifie . gull X RO Little cuckoo-shrike I| X X WH
thern black-backed gull § ; 4 E‘CR White=winged triller il x X WH,3
dllver gull
Whiskersd tern X Wi, 5 Aunt. ground=thruah X RU
c 1 0 X Ru
G:TT-uh’:LI‘:;:intum X Wi Spotted quall=thrush i RU
White-fronted tern i HR lto-browed babbler X X WH
Fai (L i RC
c?..ﬂm I;-::Im X RC Golden-headed fantail-warbler X WC
Little grasabird X Wi
Peaceful dove X i Wi Rapd=wnrbler X WC,E
Common bronzewing r o [ A T WC Brown songlark L Wy, 8
Brueh brongewlng X X b o W Rufous songlark x X wR,5
fiainbow lorikest S o 5 S S W, H Superb blue wWren LI oxlx x X WC
Musk lorikest Elx X I Wi H *Southern emu-wran X Re
Furple-crowned lorlkest XX X X WH, H Weeblill X X WH
ot e EEE i BARtie thompill x| X3 VR
Swift parrot 4
Yollow-tailed black cockatoo X X|X x X WC,H Brown thormbill X X X|x x X Wo
*Hed-tnlled black cockatoo Il X% X KU, H Buff-rusped thornbill X| x x Wi
Gang-gang cockatoo iy X We L H fellow-rusped thornbill " X x § X We
Sulphur=crested cockatoo il x I| X WL H -'hitu-bmﬂﬂ sorul=-wran I XI|lx Wo
*Long-billed corella X Ll & WC,H Heath wren I x RR
Galah X il x WO H Field -wren I X RR
Crimeen rosells 1] X X W, i JMhiteface | x W
Eastern rosella i i WG, Rufous bristle-blrd X 1
Red-rumped parrot ¥l x WC L H White fronted chat X|X wu
"Elegant parrot Il X WH,H
*Hlug-winged parrot il x WU, H Jacky winter X X WC
.::pgngg-buulw parrot P ﬁ'ﬂ ;E::ue:ﬂﬁ:in XX X X § ﬁ i
B I p
-uﬁnﬁzfﬁmt HE :;zﬂ ﬂﬂ': il x ; x Ei
Fallid k i il x we, 8 Hooded robin I X X Wi
Pan-tailed cuckod rlr 1 I We Southern yellow robin L XX x X we
Blaok-eared cuckoo X i Wi
Horafield bronze cuckoo X X WC, 5 Grey fantail I X|x X x We
F ful 1 I X WE,H
1;::{:«,: n:T . ol [V e s 4 Wh.H *Leaden {lycatcher X b & wH, S
Boobock owl Tlx X X Wi H *Satin [lycetcher X Wi, 3
Harn owl ¥lr ¥ 1|y WU i Restlesa flycatcher X X Wi
Musked owl I X HE, K
citrin Golden whistler xfx x x We
Tawny frogmouth X|lx x Wo 'ﬂ{ﬁ:nwﬂiﬂ::r i X|x _{ X ﬂ
Owlet=-night jar b i Wu,H Grey shrike-thrush I 2 X|X-% & Wi
Spine-tailed awift b We, s Shrike-tit ¥ ¥ 1 Wi
Fork=taniled swift b wWu, s
hnckeoers seiobhs Black=capped slttella Il X X Wi
A kElnglinhear
ljzgﬁingnﬁon:n;:rm y A B e R Eg.“ Brown tree-creeper X X we ,H
Sacrod kingfloher Pl X X WC L H White-throated tree-crosper i X WO, H
Aninbow bes-eater X S WM, 5 g;g:%:éu:aréﬂutn ; i i :g
Tallow-tipped pardolote X i WH
Eastern striated pardalote X X WC
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MAMMALS
4 5 T 8 10 11] Status 5 6]7 4 10 11] Statua
Grey=broasted allversre X ¥ X i We Echidna r x|{x X Wi
*Singing honeyeater I X RC Flatypus RC
Tellow-faced honoyeater X X|x © X W, 8
Wnite-plumed honoyeater X X W "Tiger cat r X Wh
Whnite-sared honeyeater I x xXxjx X I WC Quell 3D
Tellow-tufted honeyeater X x Wl Tuan Ijx X WH,H
Brown-headed honeyeater I ¥ I]1 X X WC Yollow-footed phascogale Il x X WC,H
White-naped honeyeater ¥ I|x X x we *Brown phascogale Ifx X X WC,H
Blank-chfnmd henpyeater X WE FDusky phascogale X X I X X R
Crescent honeyeater X X X 211 *Swapp phascogale X- % RR
Hew Holland heneyeator I X xjx x X WC Common dunnart X X W
Tawny-crowned honeyoeater i X R "White=footed dunnart I X X X WR
Regont honeyeater X i wH Fat-tailed dunnart % X We
Eant bill X X|X X X Wi
qua;r:f.:ﬂ-“ ¥ X Rl Short-nosed bandicoot I X I X X wWC
E :ib nchaek;ﬂ %E:;:.rutor } § i ﬁ *Barrod bandicoot X i RE
ttlo=
Red u;t:?n-h:rd X X X|X X X W Brush-talled posous ilx X wo,H
*Beautiful firetail X RR Fingtall possum ¥ I Xjx X X WC,H
Dinmond firetail X i WH Sugar gllder Xjx x I 'N'E:!!
Red-browed finch ¥ X X|X X We *Yellow=bollied glider X X RO H
*0liva= ¥lx x Wil 8 Feathertail glider Ilx X X WU, H
vo=backed orlole X 1 Bastern oipay possis XXX wu'H
Magple lark X I X WC
White-winged chough Xjlx X WC Konla Ly X x Wi
mu]md wood-awallow " % X mhg Wombat I X WA
ite-browed wood-swallow X WH,
Dun d-pwall i X X Wo *Eastern greoy kKangaroo X X|x x X X Wi
e e ciZ e x k|3 | B
Find eurrawong i X x WO *Hed -necked wallaby i
gr\a:r CUFTAWONE - iy i X x ;{!ﬂ: *Potoroo | 2 I X R
ray butchar-bird X
Whito= W Bush rat r X ¥ X x W
o=backed magple X Seani. Teb T I 3 3 I o
Aubtrallian raven I X X|lx X XX WC Eastern water-rat RO
Little raven X X X| X we *Heath rat i RR
Greater long-eared bat k,H
Lepser long-cared bat Ijx X X ¢, Heaven
*Bent=winged bat X|x I X g, =
Little brown bat Ilx ¥ X C,H =
Goulds wattled bat I|X X X c,H =
Large=-footed myotis R, =

Australian fur seal
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REPTILES
Distribution Blclogical
Sclentific name Common name Habitat
arm eool Characteristlcs
temperate | temperate
Chalodina longicollie Long-necked tortolse + TO Lakes and rilvers
Amphibolurua barbatus Bearded dragon + HO Jopen and forested areas on
. muricatuns Tree dragon + HO Jtree stumps and fence posts
Tympanoeryptis lineata Earless dragon + HO
Phyllodaetylus marmoratua Marbled gekko + TO
Aprasta striolata Worm lizard + ™0 Burrowling, subterranean
Anotis macooyt Yellow=bellled skink + TO Litter layer of wet [lorest areas
Hemiergia peronii Four-toed skink + v
Lofolopiama delicata + + T Heath, woodland, lorest clearings
" é¢ntrecasteaust Grass skink + HV
" gutchenoti Garden akink + + HO Heath, woodland, fereat clearings
" trilineatum Three-lined skink + + HO Heath, woodland, forest clearings
Sphanomorphus tympanum Southern water akink + + HV Water courses
Egernia luctucea Mournling skink + HV Swampy areas
" whitet White's akink + + HY Foreasted areas under logs and rocks
Tiligua nigrelutea Southern blue-tongue + HY
*  rugosa Stumpy tafl + HV
" seincotden Common blue-tongue + HV
Demansia textilis Brown anake + HO Generally hilly drier areas
Denfaonia coronoidas White=11ip snake + Hy Under rotting logs
i) flagellum Little-whip snake + ™ Rocky areas, partlcularly basalt
" maptarat + HV
o euperba Copperhead snake + HV Jenerally wetter areas
Noteohis aoutatus Tiger snake + + HV Favours swampy areas
T = Thnigmotherm (non-basking reptiles): maintaln body 0 = Oviparous: young hatch from egg
temperature during activity by selecting sultable V = Viviparous: young born allive
temperatures in ashaded situations
H = Hellotherm (basking reptiles): use sclar radiatlon Warm temperate = average annual rainfall generally below 30 1in.
to maintain body temperature during activity Cool temperate = average annual rainfall generally above 30 in.
Relferences

Anon, "An Index of Australian Bird Names" Diviaion of
Wildlife Researeh Technical Paper No. 20, (CSIRO:

Canberra 1969, )

Rawllnson,; P.A.
weatern Vietoria.

Council, 1972.

A survey of the reptiles of south-
Report to the Land Conservation

Ride, W.D.L. "A Guide to the Native Mammals of Australia."
(Oxford University Press: Melbourne 1970}

Wheeler, W.R.

"f Handlist of the Birds of Victoria.,"

(Victorlan Ornithcologlcal Research Group: Melbourne 1967.)

By Authority : U, H, Rixon, Government Printer, Melbourne
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FORMATION FLORISTIC UNIT UNDERSTOREY VEGETATION [
1a Messmate Bracken and grasses, scattered shrubs; heathy plants
b Brown Stringybark Bracken, Yacca; heathy plants I
1e Manna Gum Bracken and grasses, scattered wattles
1d Peppermint heathy plants and low wattles; bracken and grasses
e Swamp Gum tea tree, sedges, Sword Grass; wattles, grasses
¥  Messmate-Brown Stringybark
19 Messmate-Peppermint-Swamp Gum
as for the corresponding species above
1h Manna Gum-Peppermint-Swamp Gum =i Y RENDARRA
1i  Swamp Gum-Peppermint Heathmere RNt
Bracken, Yacca, Grasstrees, low hardleaved shrubs,
2b Brown StringybarkManna Gum Bracken, low shrubs, grasses
2e  Swamp Gum-Peppermint Sword Grass, low tea tree. low shrubs ﬂ w'q"i’*?w
W00, 2
Lo
3a Red Gum grasses, herbs and low sedges S
3b Yellow Gum grasses and low shrubs
3¢ Pink Gum open heathy plants
3d Manna Gum Bracken, grasses, low shrubs
3¢ Red Gum-Yellow Gum as Tor the corresponding species above Bolwarra
Brown Stringybark-Peppermint Yacca, heathy plants
Brown Stringybark-Messmate dense heathy plants
Brown Stringybark and Manna Gum Bracken, shrubs, grasses ; ? It L S
Coast Beard-heath and Coast Wattle
) Cashmore
Yacca and Grasstrees scattered low shrubs MAJOR ROADS —e— Tarracal
MAIN ROADS s b | PORTLAND BAY
SAND Dry Serub Coast Wattle, Coast Beard-heath, Daisy Bush | 9asses, succulent plants, some emergent Moonah, * )
Drooping She-oak MINOR ROADS _
7 DUNE Descartes Bay

COMPLEX Grassland Wallaby Grass, other grasses and sedges GRAVEL ROADS == — — = =

o PORTLAND
Bulrush, Common Reed Compiled from information supplied by
Numerous species of sedges and grasses the Forests Commission, and other sources Scale 1:1001000
Woolly Tea Tree and Scented Paperbark
Many species including Dwarf Sheoak, Silver Banksia, Yacca, Common Heath, Sedges, MILES 0 v 4| __.E*

i S e s
Button Grass Includes formations with sparse emergent trees or shrubs BR.”DGE WA TER BA Y e ﬂﬁz t : 3 -
Rushes, sedges and grasses Sl .4.
.ﬁ GRASSLAND Includes farm land purchased for pine planting, the Palpara Settlement Scheme, Cape Bridgewater Aetson By Cramt By
AR N some land under grazing licence,some grassland of native species, and fernland
09 Lawrence Rocks

Predominantly Pinus radiata, with some P. pinaster and some land cleared but not yet planted

Cape Nelson



