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FOREWORD 

The Land Conservat ion Aat^ 1970, estab­
lished the Land Conservation Council, 
whose function is 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 pub­
lic land in the Corangamite area, and 
provides a factual basis on which 
members of the community may base their 
submissions to the Council. It ensures 
that all those persons and bodies who 
have an interest In the future use of 
public land in this area can obtain and 
study the basic information, which the 
Council will Itself study, and so make 
Informed and constructive suggestions to 
the Council for its consideration. 

In making this report available, the 

government hopes that all Interested 
parties will be able to participate in 
an Informed fashion In the process of 
considering how public lands should be 
used. It is hoped that, in making sub­
missions, members of the community will 
use as a basis the Information provided 
by this study. The Council will make 
its recommendations only after due con­
sideration of those submissions. 

Demands for land for various purposes 
are many and varied, some of which are 
compatible and some conflicting or 
competitive. It Is therefore Important 
that decisions made are based on factual 
evidence, not on subjective criteria. 

Submissions are now invited and should 
reach the Secretary of the Land Conser­
vation Council within 60 days of the 
publication of this report, as notified 
in the Victorian Government Gazette. 

Land Conservation Council, 
464 St. Kllda Road, 
MELBOURNE. 3004 

S.G.McL. DIMMICK 
Chairman 
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LAND CONSERVATION ACT 1970 

EXTRACT 

Public land 

Section 2. 

(1) "Public land" means -

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

(i) unalienated land of the 
Crown Including land per­
manently or temporarily 
reserved under section l4 
of the Land Act 1958 and 
State forest; 

(11) vested in any public 
authority (other than a 
municipality or a sewerage 
authority within the mean­
ing of the Sewerage D i s t ­
r i c t s Act 1958); or 

(ill) vested In the Melbourne 
and Metropolitan Board of 
Works; and 

(b) any other land which the Govern­
or in Council declares under 
sub-section (2) to be public 
land for the purpose of this 
Act 

"Reserved forest" and "State forest" 
have the same meanings as in section 3 
of the F o r e s t Aot 1958. 

(2) The Governor in Council may on the 
recommendation of the Minister made 
after consultation with -

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

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

by proclamation published in the 
Government Gazet te declare any such 
land to be public land for the pur­
poses of this Act. 

Functions of the Council 

Section 5̂  

(1) the Council 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; 



(v) 

(b) make recommendations to the 
Governor In Council as to the 
constitution and definition of 
water supply catchment areas 
under the S o i l Conserva t ion and 
Land U t i l i s a t i o n Act 1958; and 

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

(2) In making any recommendations the 
Council shall have regard to the 
present and future needs of the 
people of Victoria In relation 
to -

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

(b) the conservation 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 national parks; 

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

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

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

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

(3) Where the Council recommends the 
alienation of any land the recommen­
dation shall Include the Council's 
opinion as to the best method of 
alienating the land to ensure the 
most satisfactory use and management 
of the land in the public interest. 

(4) Any person or body may make submis­
sions to the Council as to how any 
public land can be better used to 
meet the needs of the people of Vic­
toria and the Council shall consider 
any such submission before making 
any recommendation under paragraph 
(a) of sub-section (1). 

Investigations, Notices and Reports 

Section 9-

(1) The Council shall not make any 
recommendation under this Act in 
relation to any district or area 
without a prior investigation of the 
district or area. 
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(2) Before commencing any Investigations 
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 dist­
rict to be investigated stating that 
an investigation of the district or 
area described in the notice Is to 
be carried out for the purposes of 
this Act. 

(3) 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) give notice in the Government 
Gazette of the publication of 
the report, the address where 
copies of the report may be 
obtained or inspected and stat­
ing that any submissions to the 
Council in relation to such 
report will be considered by the 
Council if they are made within 
60 days of such notice; and 

(c) publish notice in a newspaper 
circulating throughout the 
State and in a newspaper cir­
culating particularly in or in 
the vicinity of the area or 
district Investigated of the 

publication 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 given under 
paragraph (b) of sub-section (3). 

Notice to be given to public depart­
ments and authorities in certain 
cases. 

Section 10. 

(1) Not earlier than 60 days after 
notice being given under paragraph 
(b) of sub-section (3) of section 9 , 
the Council shall send a copy of its 
proposed recommendations 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 in 
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 section 9 -
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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 period as may be 
agreed upon between the Minister and 
the Minister administering that 
department or responsible for that 
authority. 

(2) Where any recommendation is made to 
the Minister under this Act it shall 
be accompanied by a copy of any sub­
missions received from any person 
body department authority or council 
pursuant to the provisions of sub­
section (4) of section 9 or sub­
section (1) of this section. 

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

the Governor in Council that notice 
of the recommendation or that part 
of the recommendation that affects 
the government department or public 
authority concerned and where notice 
of that recommendation or part is so 
given by the Governor in Council it 
shall be the duty of the government 
department or public authority to 
use all diligence and dispatch 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 

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 Parliament within 
fourteen days of the making thereof if 
Parliament Is then sitting and if 
Parliament is not then sitting within 
fourteen days after the meeting of 
Parliament. 

A copy of the Land Conserva t ion Aot 1970 can be obtained from the Government Printing 
Office, 7a Parliament Place, Melbourne, 3002. 
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AIMS AND METHODS 

This report brings together information 
that Is relevant to decisions regarding 
the future use of public land in the 
study district. 

It describes the physical nature of the 
land and its environment, examines the 
likely forms of land use, and assesses 
the hazards associated with these uses. 
The report does not contain recommenda­
tions, but aims at providing a factual 
basis on which land use recommendations 
can be formulated. 

Existing Information collected from pub­
lished reports, government departments, 
public authorities, private organizat­
ions, and individuals has been supple­
mented by short-term surveys of mammals 
and plants. 

Although public land has been emphas­
ized, the report considers all land in 
the study district to place public land 
in perspective. 

The text is divided into four main sec­
tions. Part I, an Introductory section, 
outlines the conservation and ecological 
principles that are followed and gives 
a brief description and history of the 
area. 

Part II describes the main features of 
the environment for the whole study 
district. Maps included show physiog­
raphy, geology, and topography and rain­
fall. Another map in a pocket at the 
back of this report delineates plant 
communities. Mammal, bird, and reptile 
habitats are described In terms of these 
communities. 

Part III deals with the main forms of 
land use that are likely to make demands 
on public land. Hazards associated with 
these land uses, such as soil deterio­
ration and fire, are also discussed. 
Primary production, minerals, and rec­
reation maps are Included in this sec­
tion. 

Part IV provides more detailed inform­
ation and, for convenience, the study 
district has been divided into 11 
blocks. The Information is set out in 
a consistent format of headings so that 
the reader can readily find specific 
information for any block and compare it 
with others. 

A number of appendices give details of 
fauna, flora, and climatic data for the 
study district and Information on water-
quality standards. 



CONSERVATION 

Conservation is concerned with Man's re­
lation to his environment. It is often 
said to be the wise 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 anticipate and resolve 
conflicts between the individual and 
society about the present and future use 
of resources, and between competing uses 
of the same resource. The conservation­
ist Is aware of long-term needs, and 
recognizes that a community requires 
land for recreational, scientific, and 
aesthetic purposes as well as for the 
production of food, timber, and minerals 
or for urban and industrial use. 

Natural Resources 

Two broad classes of natural resource 
may be distinguished, according to 
whether they are renewable. 

Non-renewable 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 exploitation of gold - a 
non-renewable resource. The oil 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 
efficient use of the end product. 

Renewable resources 

The quantity of a renewable resource 
such as timber or pasture may Increase 
or decrease over time. Animal and plant 
communities and landscape fall within 
this class. Abuse of these resources 
may reduce them to such a poor condition 
that the practical opportunity to res­
tore them to a desired state is lost for 
many generations. 

Conservation of renewable resources 
requires a thorough understanding of 
ecological principles and the develop­
ment of sound management techniques 
based on those principles. An ecosystem 
typically contains many components that 
are Interrelated. A change In any one 



of these will have effects elsewhere in 
the system. In general, an ecosystem 
with a diverse range of species will be 
better able to adapt and absorb the 
Impact of sudden change - such as that 
caused by fire, disease, or Man's activ­
ities - than a simple ecosystem with few 
species. 

Man is part of the ecosystem and, like 
every other organism, influences and 
is Influenced by the other parts. The 
development of new technology has in­
creased his ability to modify the envir­
onment. Many new techniques have both 
advantages and disadvantages. Often the 
disadvantages are not obviously linked 
to the new technique and only emerge in 
the long term - the use of insecticides 
can increase the production of food or 
fibre dramatically, but may also reduce 
the populations of predatory birds and 
insects and so encourage the build-up 
of other insect-pest populations. 

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 competitive when an increase 
in one leads to a decrease in the other. 

For example, the relation between timber 
production and picnics within a forest 
may be complementary in the sense that 
picnickers gain access along tracks and 
use open spaces created during timber 

operations. It may become competitive 
if logging makes the forest an unsuit­
able picnic area, and at other times 
picnickers may present a considerable 
fire risk. In general, decisions on 
land use will Involve selecting major 
land uses for a particular area, and 
determining other uses compatible with 
these and the Intensity 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 im­
proved) through mining, farming, timber 
production, and industrial development. 
These industries have been given prime 
importance, and the use of natural 
resources has often been decided in 
relation to short-term advantage when 
conflict arose. The deleterious effects 
of this type of development have been 
recognized and there is now a popular 
demand for attention to the total long-
term needs of the community. 

The concept of balance involves equal 
consideration of the needs of all 
sections of society, on both regional 
and State bases, as well as the needs of 
this and future generations. These 
needs should be clearly stated as alms. 

The Intangible values of recreation, 
aesthetics, and preservation must not be 
ignored. In addition to actively pro­
viding land for these purposes, we must 
also consider the impact of other land 



uses upon them. Outstanding natural 
features should be preserved. 

Where several land uses are compatible, 
land should be available for the most 
beneficial combination of such uses. It 
may be necessary to define major aims 
and to assess levels above which second­
ary uses are unacceptable. 

Where land has been committed to a 
particular use, it should be managed so 
that its capability for that use is not 

impaired. Uncommitted land should be 
maintained in a condition that will 
allow the widest possible choice of 
future uses. 

Policy measures should stimulate the 
best use of partly developed lands and 
discourage significant changes in nat­
ural areas. 

Review and reassessment of land will be­
come necessary as society and technology 
change. 



THE STUDY AREA 

Local Government areas 

The Coranagamite area occupies 15,000 sq 
km of the Western District of Victoria. 
Its southern edge comprises the coast­
line, from Just north of Lome to west 
of Port Fairy, while the remainder of 
the boundary follows those of local 
government shires except where it passes 
through the shires of Belfast, Dundas, 
and Minhamite, 

This boundary wholly encloses the shires 
of Colac, Hampden, Heytesbury, Mortlake, 
Mount Rouse, Otway, Warrnambool, and 
Winchelsea. The cities of Colac and 
Warrnambool, the town of Camperdown, and 
the boroughs of Korolt and Port Fairy 
are excluded from the study area. 

Roads and cities 

Three major road systems traverse the 
area - the Princes Highway and Hamilton 
Highway run east—west through the study 
area and the Great Ocean Road follows 
the coast between Anglesea and Peter­
borough. Warrnambool and Colac are the 
only cities within the area but Geelong, 
Ballarat, and Hamilton all lie less than 
32 km from the boundary. 

Physical environment 

The area contains considerable diversity 
of natural environments, each with Its 
own particular combination of physiog­
raphy, soils, climate, and vegetation. 
Flat treeless basaltic plains covering 
much of the area provide a marked con­
trast to the steep heavily timbered 
slopes of the Otway Ranges. 

The coastal zone differs again from both 
of these and displays considerable in­
ternal variation of environments, in­
cluding cliffed coastline, precipitous 
slopes, high as well as low sand dunes, 
and sweeping beaches. 

Land use and tenure 

Changes in land use within the study 
area reflect changes in natural environ­
ments. For example, whereas almost all 
the dry basalt plains support grazing 
sheep and beef cattle, and to some ex­
tent cropping, much of the steep high-
rainfall country of the Otway Ranges is 
used for timber production. 

Almost all natural vegetation is concen-

384/76-2 



TABLE 1 

POPULATION 

Local government area 

Warrnambool (City) 
Warrnambool (Shire) 
Belfast (Shire) 
Minhamite (Shire) 
Winchelsea (Shire) 
Otway (Shire) 
Colac (City) 
Colac (Shire) 
Heytesbury (Shire) 
Hampden (Shire) 
Mortlake (Shire) 
Mount Rouse (Shire) 
Port Fairy (Borough) 
Korolt (Borough) 
Camperdown (Town) 

TOTAL 

Population at Census 30th June 

1961 1966 1971 

15,702 
7,610 
1,917 
2,907 
4,584 
3,855 
9,252 
7 ,326 , 
8,196^ 
9,176 
^,627 
3,056 
2,426 
1,466 
3,446 

A 

17,500 
7,506 
1,857 
2,824 
4,241 
3,888 
9,499 
6,959 
8,202 
8,773 
4,400 
3,042 
2,579 
1,416 
3,540 

18,684 
6,859 
1,643 
2,503 
3,998 
3,921 
9,679 
6,264 
8,208 
7,411 
4,073 
2,693 
2,427 
1,429 
3,477 

Average increase 
or decrease 
1961-1971 
{% /year) 

B 

85,546 86,226 83,269 

+1.9 
-1.0 
-1.4 
-1.4 
-1.3 
+ 0.2 
+ 0.5 
-1.4 
+ 0.01 
-1.9 
-1.2 
-1.2 
0 
-0.3 
+ 0.1 

-0.3 

B 

A. Estimate only, due to change in Shire boundary. 
B. 1966-1971 

Data obtained from V i c t o r i a n Year Book^ 1974. 
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trated on public land in the south-east 
of the area, on and around the Otway 
Ranges, where it varies from low heath-
land to tall mountain forests. This 
land is used mainly for timber produc­
tion and is of Increasing Importance as 
a source of domestic water. To date a 
relatively small proportion has been 
reserved specifically for nature conser­
vation and recreation. Mining and quar­
rying occur in scattered locations 
throughout the study area. 

The public land is mainly located in the 
east of the study area and covers about 
2270 sq. km (15 %), Much of it is re­

served forest and a substantial propor­
tion is Crown land covered by water. 

Population 

Population has 
declining from 
years (see Tab 
in the populat 
this period re 
the rural rece 
This decline, 
by an increase 
Warrnambool, C 
Fairy. 

remained fairly static, 
83,155 to 82,847 In 10 
le 1). A distinct decline 
ion of rural areas during 
fleets, at least In part, 
sslon of the late 196O3. 
however, was compensated 
in the populations of 
olac, Camperdown and Port 



HISTORY 

The first recorded European sighting of 
the coastline of the Corangamite area 
was made in I8OO by Lieutenant Grant in 
command of the brig 'Lady Nelson'. He 
named Capes Patten and Otway. In l802 
the Frenchman Nicholas Baudin followed 
the coastline, naming Cape Desaix (Cape 
Otway) as well as sighting the Port 
Fairy—VJarrnambool area. Later in the 
same year Flinders sailed along the 
Otway coastline, naming Moonlight Head. 

The earliest re 
this coast will 
until the rlddl 
'mahogany ship' 
wreck was first 
sand dunes some 
near Tower Hill 
ently been ther 
time. It has n 
despite repeate 
it. 

cord of exploration of 
, however, remain in doubt 
e of the legendary 
is solved. This ancient 
reported lying in the 
distance from the sea 
in 1836 and had appar-
e for a considerable 
ot been seen since I88O, 
d attempts to relocate 

In the early I8OO3 sealers and whalers 
formed temporary settlements at various 
points, including places now known as 
Port Falty, Warrnambool, Apollo Bay, and 
Lome, 

During the early years the sea was the 
main communication route for the settle­

ments along the coast. Navigation was 
extremely hazardous and many lives were 
lost in shipwrecks. 

Exploration of the interior of the study 
area, however, did not occur until the 
late 1830s. This exploration was not 
without its share of tragedy also, for 
the explorers Gellibrand and Hesse dis­
appeared without trace in the dense 
Otway forests in I837. 

Aborigines 

It has been estimated that prior to 
European settlement the aboriginal popu­
lation of the Western District was of 
the order of 2,000--3,000 Individuals. 
These nomadic people were concentrated 
mainly in open or lightly timbered coun­
try in places with permanent water. 
Aborigines seldom ventured into the 
Otway forests, although there is evi­
dence of temporary occupations on Cape 
Otway. 

The Impact of European settlement on 
these people was catastrophic, and the 
effects of disease, liquor, and the gen­
eral destruction of their way of life, 
reduced their numbers in the Western 
District to less than 6OO by I876. 



Two reserves (each of 2,592 ha) were set 
aside for Aborigines, one near Blrre­
gurra in 1836 and the other in the Mount 
Rouse area in l84l. Both of these 
failed, and the land was made available 
for settlement in 1848 and 1844 respec­
tively. Another reserve of I4l8 ha was 
created at Framllngham in I86I and, of 
this, 198 ha is presently owned by the 
Framllngham Aboriginal Trust, The re­
servation of the balance of the area was 
revoked in I89I, and it is now reserved 
forest. 

Exploration and Settlement 

The first permanent settler in the study 
area was Captain Griffiths, who by I836 
had taken up land at Port Fairy. As 
well as farming on a small scale, he en-
ecased in whallne;. 

However, it was not until early 1893 
that squatters began to take up land on 
the plains in the study area. These 
were largely Ignored at first, George 
Russell of Golf Hill, Shelford, an I836 
squatter, wrote in his N a r r a t i v e : "Those 
persons who were looking out for country 
to settle on at this time passed over 
the extensive plains to the westward of 
the river Leigh and on both sides of the 
Wardy Yallock as far up as Mount Ele­
phant. The open country was then not 
considered so suitable for settling 
down as the timbered country was, and 
all this fine tract of sheep country was 
unoccupied by anyone for one or two 
years after the country beyond Mount 
Elephant was taken up." 

The first to settle were the Manifold 
brothers, who moved from the Moorabool 

In l837) searchers for the missing ex­
plorers Gellibrand and Hesse recognized 
the potential of the inland areas for 
grazing. Squatters then began moving 
westwards from Port Phillip to settle 
areas north and west of the main Otway 
Range. Glowing reports of "Australia 
Felix" by Major Mitchell encouraged 
squatters north of the Murray to follow 
a similar route south-west from Albury 
to the Western District, but few pene­
trated beyond the Pyrenees. The basalt 
plains around Lake Corangamite In the 
north of the study area were occupied by 
squatters arriving mainly from Geelong, 
and a few from Portland. Most of the 
men concerned were Tasmanian in origin. 

t~;v-

»^^P^'A • v.̂ '̂̂ 'v*'. 

'H'vi.-''̂ '-̂ '*" 

S e l e c t o r s homeward hound from A p o l l o Bay 
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River to Lake Purrumbete, and Macklllop 
and Smith, who took up the run that be­
came Glenormiston. Other squatters 
followed so quickly that by l84o most of 
the basaltic plains of the Western Dist­
rict were occupied. They Included 
George Armitage on the Barwon River at 
Ingleby, and the Austin brothers on the 
complex that became Barunah Plains, Bar-
won Park, and other stations. 

Those arriving too late to find free 
country to suit had to buy land. Nell 
Black, who arrived from Scotland in 
l840, bought Glenormiston. James 
Ritchie arriving a year later had also, 
in partnership with James Sceales, to 
buy into Blackwood (near Penshurst) In 
1843. By this time, Burrumbeet had been 
taken by the well-known Learmonth broth­
ers from Bunlnyong. 

These early squatters endured tremendous 
hardships, for the only shelter they had 
were huts or tents and communication was 
almost non-existent. Apart from perpet­
ual loneliness, and a monotonous diet of 
mutton, tea, and damper, there was, in 
addition, the constant threat of attack 
from hostile Aborigines. However, the 
efforts of these men were to be reward­
ed, for within 30—40 years many had 
accumulated Immense fortunes. 

During the l840s some freehold settle­
ment occurred in the study area, partic­
ularly around Port Fairy, where, follow­
ing the potato famine of l84l In Ire­

land, many Immigrants took up small 
selections on the fertile land in this 
area. A little later a small group of 
German settlers selected land around 
Penshurst. 

The selection era 

During the gold rush of I85I—6I, the 
population of the Western District 
Increased six-fold and consequently, 
towards the end of this period, there 
was a demand for land, especially from 
men leaving the diggings. At this time 
the average size of runs leased by the 
squatters was 8,000—10,000 ha, and men 
without land felt that they were 
entitled to at least some of this. As 
a result, a number of Land Acts were 
passed during the l860s providing for 
selection of relatively small areas for 
agriculture from the squatters' runs. 
However, the legislation contained loop­
holes and, by fair means and foul, the 
squatters purchased most land made 
available for selection, thereby ensur­
ing their security of tenure and forcing 
the selectors to other areas such as the 
Otway Ranges. 

John Gardner, the first settler In the 
Beech Forest area of the Otways, selec­
ted 320 acres in l884, which he called 
Ditchley Park. In I886, 200,000 acres of 
the Otways were thrown open for select­
ion, and at this time the Government 
issued a map showing the route of a pro­
posed railway from Colac to Beech 
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Forest, the promise o 
many selectors to the 
during February of 18 
at Colac handled some 
for land. However, t 
did not eventuate dur 
its absence, combined 
able difficulties of 
trees and dense scrub 
selections lapsing to 

f which attracted 
area. In fact 
87 J a lands board 
1,500 applications 

he promised railway 
Ing the period and 
with the unbellev" 
clearing the huge 
, resulted in many 
the Crown. 

Transport and Communications 

The coastal and basaltic plains 

In the 1850s rough tracks had developed 
across the open plains occupied by the 
squatters, linking centres of settle­
ment . These, however, developed into 
quagmires during winter and horses often 
had to travel for miles in deep mud. 

The transport of supplies to squatters 
by bullock wagons consequently could 
only occur during the drier months of 
the year. 

It was not until the gold rush that 
coach services began, and from 1857 a 
weekly Cobb and Co. service operated 
from Portland to Geelong. Other coach 
services operating in the district were 
the Australian Stage Company and the 
Western Stage Company. During the I87OS 
ships carried passengers from Geelong to 
the Western District ports. However, 
these forms of transport were to be 
replaced by railways, for the Geelong to 
Colac line was officially opened in I877 
and was extended to Camperdown in I883 
and then to Warrnambool and Port Fairy 
in 1890. 

The development of e f f i c i en t communications and t ranspor t routes has affected the 
pa t te rn of land use. 
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The Otway Ranges 

As early as I85I two tracks existed in 
the Otway Ranges. One of these followed 
the coast from Geelong to Loutit Bay. 
The other extended from Gerangamete to 
Cape Otway via Apollo Bay. It was cut 
by William Roadknight after 6 months' 
labour.. 

Conditions on these tracks were appall­
ing and they could only be negotiated on 
foot or by pack-horses. As late as I88I 
G.P, Sydenham, after travelling over 
Roadknight's track, furnished the foll­
owing description : 

"For the first few miles the horses 
averaged about six miles per hour. 

T h i s h o t e l a t D i t c h l e y Park^ now Beech 
F o r e s t J was b u i l t i n 1868, D i t c h l e y 
Park was b u r n t o u t i n 2919. 

but from Barramunga to the sea, a 
distance of 24 miles, the track 
averaged four feet in width, walled 
on both sides by impenetrable scrub 
and undergrowth. Mud was half way 
up to the horses' belly and often 
deeper, the trip from Colac to Wild 
Dog Creek occupying fourteen hours," 

Following selection in the Otways, sett­
lers cut many tracks through the dense 
forests, but transport posed difficul­
ties. Many of the tracks were practi­
cally impassable for most of the year 
because of mud and fallen trees. The 
only means of negotiating them was by 
pack-horses or sledge, and progress was 
limited to less than 3 km per hour. The 
only all-weather tracks in the district 
were a few corduroy roads, which were 
paved with logs or sleepers. One of 
these roads extended from Beech Forest 
to Crowes, a distance of 22 km. 

The close of the century, however, saw 
the beginning of a railway system into 
the Otways that was to reduce transport 
problems tremendously. By I89I the 
branch line from Blrregurra to Forrest 
was completed, and during February 1902 
the Colac to Beech Forest narrow-gauge 
railway was officially opened. This was 
extended to Crowes in I9II. Its con­
struction was the major factor in solv­
ing the transport problems of this area. 
It was not until I962 that it was closed 
because it was no longer economic, due 
to Improvement of roads In the area. 
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Rural Production 
ifiJMS 

Pastoral activities 

The squatters on the basaltic plains 
initially grazed sheep, most of which in 
the early days came from Van Diemens 
Land. Although these plains provided 
excellent pasture, there were the prob­
lems of killing of stock by the Aborig­
ines and diseases such as scab, footrot, 
and catarrh. From an early stage shep­
herds were employed, but obtaining this 
type of labour for runs was a constant 
problem. Despite these difficulties, by 
the l880s the high-quality wool produced 
by some runs in the Western District was 
regarded as equal to the best in the 
world. 

* « • 

Opening of Colac--Beech Fo re s t ra i lway 
February 1902 

Dairy farms were hewn from the f o r e s t . 

Up to the 1850s cattle were not regarded 
as a good investment in this area, but 
as the demand for beef increased during 
the gold rush some squatters concentrated 
exclusively on beef cattle production. 

By 1850 most squatters grazed some dairy 
cattle, producing milk, butter, and 
cheese mainly for their own use. 

With the introduction of the separator 
in the l870s, many farmers on suitable 
land turned to dairying. From I880 on, 
much land around Warrnambool and Port 
Fairy was used primarily for dairying, 
and butter factories became established. 

Land in the Otways was suited to this 
use and, following construction of the 
narrow-gauge railway, produce could be 
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transported to markets. A butter factory 
was established at Beech Forest early 
this century, but has since closed. 

In 1956, the Soldier Settlement Commiss­
ion began to clear 100,000 acres of the 
Heytesbury Forest to be developed as 
dairy farms. Today most of this land 
has become productive dairying country. 

Agriculture 

Squatters cultivated some land mainly to 
grow crops to satisfy their own needs. 
However, in areas where soils were par­
ticularly fertile, friable, and free 
from stone, the growing of crops espec­
ially potatoes was common as early as 
1840. This was the case for land around 
Port Fairy and Warrnambool, where Irish 
immigrants owned small farms. 

With the solution of transport problems 
of the Otways, potato-growing became 
widespread around Beech Forest, and from 
1917 to 1947 the township held an annual 
potato show. At one time during the 
period this district was Victoria's 
leading "certified potato-seed" area. 

Timber production 

Practically all of the basalt plains 
within the study area were treeless. 
Dense forests, heath, and scrub existed 
on other geological formations, with 
probably the best forests in the colony 
concentrated in the wet Otway Ranges. 

As early as 1859, timber-cutters had 
moved into the Apollo Bay and Loutit Bay 
districts. They were totally dependent 
on ships for transport and supplies. 
Most timber was pit-sawn, dragged to the 
beach, and floated out to sea, where it 
was loaded onto ships. The main species 
cut was blue gum and the main products 
were piles and railway sleepers for the 
Melbourne—Geelong and Melbourne—Ben-
digo railway lines. 

Around i860 the timber industry was at 
its peak for this period; in I862 there 
were more than 1,000 timber-cutters in 
and around Apollo Bay. However, soon 
after this date the railway contracts 
were completed and the industry declined 
rapidly, until by I865 there were only 
200 men at Apollo Bay. 

It was not 
ors and ot 
from the c 
these fore 
first rese 
was excise 
acres were 
reducing t 
over 30,00 

until about I87O when survey-
hers made their way inland 
oast that the timber wealth of 
sts was realized. In 1873 the 
rve of 193^000 acres of this 
d and in l879 a further 162,000 
made available for selection, 
he forest reserve to a little 
0 acres. 

In 1886 the government increased the 
area available for selection to 200,000 
acres. But In I890 it withdrew those 
portions unoccupied by the settlers, 
because of the valuable timber, and in 
1899, following the recommendations of a 
Royal Commission on timber resources 
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158,000 acres of the Otway forests were 
permanently reserved. 

Following the decline in the timber ind­
ustry in the l860s, only small mills 
continued to operate in the Otways until 
IB82, when a large mill commenced opera­
tions near the mouth of the Elliott 
River. This mill had several kilometres 
of tramway and produced millions of 
cubic metres of timber between I882 and 
the 1920s, when it finally closed. At 
one time it had Its own school and foot­
ball team. 

In 1886 the first relatively large in­
land mill started to operate, on Monday 
Creek, transporting timber to the rail­
head at Forrest. This mill was owned by 
Cowley, Whltelaw, and Henry. Timber was 

transported through the forest on tram­
ways, the trucks being drawn by horses. 

In the 1890s sawmills were established 
by Hayden and Anderson Mackle and Com­
pany. Timber was initially cut at Mount 
Cowley and ultimately a mill was con­
structed near Barwon Downs, 

By 1902, however, the outlook for the 
Industry changed markedly, for where 
previously timber had to be carted to 
Colac or shipped from Apollo Bay, the 
railway in the ranges now provided an 
outlet for much larger volumes of prod­
uce. The result was a boom in the 
timber industry. During this period 
many settlers abandoned their farms to 
work in the mills, and much cleared land 
reverted to bracken and scrub. 

i • -^ • * 

'X-
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Timber was t h e ma jo r p r o d u c t o f t h e Otway Ranges d u r i n g t h e e a r l y days o f s e t t l e m e n t 
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in the 1930s, however, the Forests Com­
mission began to increase the timber 
resources of the area. It purchased 
much of the abandoned farmland in the 
Aire Valley at nominal prices, and plan­
ting with softwoods commenced in 1930, 
thus opening the present era of large-
scale softwood production. 
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GEOLOGY 

Surface geology 

The northern part of the study area con­
sists of a wide basalt plain (see the 
Geology map) with elevations ranging 
from 110 to 170 metres above sea level. 
Numerous scoria cones rise 120 to 15O 
metres above the plain, which also con­
tains a number of depressions with lakes 
and Recent sediments. Some of these 
lakes are large features formed when 
lava flows blocked the regional drain­
age, for example Lakes Corangamite and 
Colac. Others are smaller circular ex­
plosion craters surrounded by tuff rings 
(maars). In places the older Pliocene 
and Miocene sediments that generally 
underlie the basalt plain are found at 
the surface, as at Leslie Manor and Lake 
Kellambete. 

On the northern side of the plain at 
Chatsworth, Lismore, Mount Bute, and 
Sklpton, small areas of granite or 
Palaeozoic sediments outcrop within the 
basalt. 

On the southern side of the plain, the 
valleys of the Curdles and Gellibrand 
Rivers have cut into the edge of the 
basalt plain and, south of a line from 
Warrnambool to Colac, Tertiary sediments 

(particularly the Port Campbell lime­
stone) outcrop extensively. 

In the south-east of the study area is 
the Otway Range, consisting of arkosic 
sandstone and shale of Lower Cretaceous 
age, overlain in places by a thin veneer 
of Palaeocene, Eocene, and Pliocene 
sediments. 

Stratigraphy 

Table 2 outlines the stratigraphy of the 
Corangamite area. In general the young­
est unit, the newer volcanics, lies 
directly on a basement of Palaeozoic age 
in the northern part of the area. 
Southwards, a layer of Cretaceous and 
Tertiary formations present between the 
newer volcanics and basalts increases in 
thickness. 

Palaeozoic rocks 

Rocks of Palaeozoic age outcrop in Iso­
lated areas. These include Devonian 
granites as well as folded phyllitic 
shale and slltstone of Ordovician age 
and quartzltlc sandstone and slltstone 
of probable Lower Devonian age, which 
are similar to the beds of the Gramp­
ians. Similar variations in rock types 
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are found In those oil-search wells that 
extend to basement. 

Otway group 

The Otway 
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These Casterton beds are considered to 
be Jurassic to Lower Cretaceous in age. 
A porous quartz sandstone, the Pretty 
Hill sandstone member up to 600 metres 
thick, overlies the Casterton beds. 
This was penetrated in wells at Garvoc 
and Eumeralla also, but does not outcrop 
anywhere. 

The Otway group wedges out in the sub­
surface to the north along a line run­
ning approximately east—west through 
Cressy, Camperdown, Woolsthorpe, and 
Hawkesdale. 

Sherbrook group 

The Sherbrook group, of Upper Cretaceous 
age, does not outcrop anywhere, but has 
been penetrated in a number of wells 
around Port Campbell and along the coast 
to Port Fairy. The group includes the 
marine Belfast mudstone and the Waarre 

sandstone. This latter formation ap­
pears to contain substantial quantities 
of oil and natural gas. The group re­
mains the most prospective part of the 
stratlgraphlc section for petroleum. 

Wangerrip group 

The Wangerrip group, of Palaeocene age. 
Is found In the southern part of the 
study area from north of Anglesea to 
Winchelsea and Deans Marsh and to the 
coast at Aire River mouth and Rivernook 
(see the geology map). North of Angle­
sea and at Deans Marsh, Wensleydale, and 
Bambra, the group consists of quartz 
sandstone, conglomerate clay, and brown 

Loch Ard Gorge: marine sediments 
deposited during the Ter t iary period. 
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TABLE 2 STRATIGRAPHY 

AGE 

Quaternary 

Pliocene 

Miocene 

01ii5ocene 

Eocene 

Palaeocene 

Upper 
Cretaceous 

Lower 
Cretaceous 

Palaeozoic 

FORMATION 

Bridgewater formation 

Newer 
Volcanics 

Dor 

Phase II "later" 

Phase I "earlier" 

Moorabool Viaduct formation 
(eastern area) 

odong sand (western area) 

Unconformity 

Port Campbell limestone 

Gellibrand marl 

Clifton formation 

Unconformity 

Marrawataturk member 

Mepunga member 

Dllwyn formation 

Pember mudstone member 

Pebble Point formation 

Unconformity 

Curdles formation 

Paaratte formation 

Belfast mud atone 

Flaxmans formation 

Waarre sandstone 

Otway ^roup 

Unconformity 

Palaeozoic rocks 

GROUP 

Newer 
volcanics 

\ 

Heytesbury 
Group 

Wangerrip 
Group 

Sherbrook 
Group 

Otway Group 

LITHOLOQY 

calcareous sands & dune limestone (coastal area) 

vesicular basalt, tuffs, scoria 

olivine basalt 

1 

sand, silt, gravel, minor limestone 

brown micaceous sands 

limestone 

marl 

llmonltlc sandy limestone, glauconltlc quartz sandstone, 
llmonltlc quartz sandstone 

predominantly marl where present 

predominantly sandstone where present 

quartz sandstone & shale Interbedded 

foaslliferoua glauconltlc clay 

conglomerltlc quartz sandstone, minor clay 

quartz sandstone with minor shale, brackish formation water 

quartz sandstone, minor shale, saline formation water 

green glauconltlc fosslllferous mudstone, minor sandstone 

Interbedded shale and sandstone 

quartz llthic sandstone, minor shale 

llthlc felspathlc sandstone 

Devonian granite and quartzltlc sandstone, Ordovician phyl­
litic shale and sandstone with quartz veins 

THICKNESS 
(m) 

0-

iJfS 

0-
20 

0-i)0 

0-270 

30-31(0 

0-
20 

0-

700 

0-

1200 

0-130 

O-28OO 



22 

coal. At the coast from Aire River to 
Princetown, quartz sandstone with pebb­
les underlies fosslllferous marine 
mudstone. Indicating that the Palaeocene 
beds become more marine to the south. 

Heytesbury group 

The Heytesbury group, of Oligocene— 
Miocene age, consists of Port Campbell 
limestone up to 260 metres thick over­
lying Gellibrand marl up to 400 metres 
thick. The latter extends over most of 
the study area, being underneath the 
basalt as far as Poxhow in the north of 
the study area. 

Pliocene beds 

Unconformably overlying the Heytesbury 
group are thin terrestrial sands, silts, 
and clays, referred to as the Moorabool 
Viaduct Formation. There are also wind-
laid and beach-sand deposits in the 
western part of the area - the Dorodong 
sand. 

At this stage the major lakes, Coranga­
mite, Colac, etc., formed at least some 
of the lake sediments pre-dating the 
colvanics. 

Newer volcanics 

The extensive volcanics of the Western 
District are Pliocene to Recent in age, 
the earliest eruption being about 
5,000,000 years and the latest at Tower 
Hill being about 5^000 years B.C. 

Structure 

The Palaeozoic rocks are folded along 
north—south axes with an average dip of 
about 50 . They are also extensively 
faulted. 

The Lower Cretaceous rocks are folded 
along ENE—WSW axes with average dips of 
about 20̂ .̂ The beds are also believed 
to be extensively block-faulted. The 
Otway Ranges consist broadly of a domal 
structure, with complexities of folding 
and faulting on a smaller scale. 

The Upper Cretaceous to Eocene rocks are 
gently folded along ENE--WSW axes with 
average dips of about 5 . 

Younger beds are essentially flat-lying 
except close to centres of volcanic 
eruption, where beds In the sides of 
cones are locally steeper, for example 
around maars, or in scoria beds around 
scoria cones. 

Geological History 

Palaeozoic 

During the Ordovic 
Devonian periods, 
ited in a complex 
called the Tasman 
folding, and fault 
the intrusion of g 
the early and late 
period of erosion 
Permian and Trlass 

Ian, Silurian, and 
sediments were depos-
sedimentary basin 
Geosyncllne. Uplift, 
ing accompanied by 
ranites occurred in 
Devonian. A long 
followed in the 
ic periods. During 
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glaciatlon in the Permian period, no 
major folding or igneous activity 
occurred. By the beginning of the 
Mesozolc era, the landscape was of low 
relief and relatively flat. 

Mesozolc 

Extensive tectonic activity occurred 
during the Jurassic period, and a down-
faulted trough or graben formed in the 
south of the Australian continent, 
extending at least from South Australia 
to East Gippsland. This trough was 
separated from the sea by a basement 
ridge located near the edge of the 
present-day continental shelf. Great 
thicknesses of felspathlc mudstones and 
sandstones, with minor coal seams, were 
deposited in this graben under fresh­
water or estuarine conditions. These 
sediments are known as the Otway group, 
and are up to ^,500 metres thick. 

Further tectonic activity at the close 
of the Lower Cretaceous resulted in the 
division of this trough into several 
sedimentary basins, including the Otway 
Basin. During the Upper Cretaceous, 
subsidence of the basin continued and, 
following sinking of the basement ridge 
in the south, a marine transgression 
occurred, preceding a regression of the 
sea and the uplift of the Otway Ranges. 

Tertiary sedimentation 

Another cycle of marine transgression 
and regression is recognized for the 

l̂  

FoBsilized hones found embedded in 
Ter t ia ry marine sediments a t Cur d ie . 

Otway Basin during 
Extensive deposits 
gravels, and some 
the edge of the re 
transgression phas 
the Palaeocene and 
These sediments ar 
group. Following 
further uplift of 
place. 

the Tertiary period. 
of coarse sands, 
coal were deposited on 
treating sea in the 
e of the cycle during 
Eocene periods. 
e called the Wangerrip 
their deposition, 
the Otway Ranges took 

In a continuation of the transgression 
occurring during the Oligocene period, 
the upper Wangerrip and Heytesbury sedi­
ments were laid down as subsidence of 
the Otway Basin continued. The marine 
transgression reached its maximum extent 
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during Lower to Middle Miocene and thick 
deposits of marls and limestone were 
laid down. 

The final regressive cycle occurred dur­
ing the Upper Tertiary. Deposition took 
place on the edge of a retreating sea as 
uplift occurred. These sediments, 
called the Moorabool Viaduct Formation, 
are generally less than 30 metres thick 
and consist of sands and silts. 

The "later" newer volcanics of phase II 
consist of maars (now crater lakes) and 
stony rise basalts and scoria cones. 
These range in age from Pleistocene to 
Recent, The last known activity occur­
red at Tower Hill about 5,000 years ago. 

The lava flows of the later (stony rise) 
basalts have an irregular broken surface 
and the basalt is ropy and vesicular. 

Volcanic activity 

Towards the end of the Eocene, consider­
able volcanic activity occurred and the 
"older basalts" were extruded at the 
same time as the Wangerrip group was 
being deposited. 

Similar olivine basalts have been en­
countered in bores in the Otway basin 
and outcrop near Gellibrand. Some of 
them may be as young as Lower Miocene, 

A second period of volcanic activity, 
which can be divided into two phases, 
commenced in the Pliocene following 
deposition of the Moorabool Viaduct For­
mation . 

The "earlier" newer volcanics of phase I 
consist of sheets of olivine basalt cov­
ering extensive areas. It is generally 
believed that these lavas erupted from 
fissured and vents rather than cones. 
The age of these basalts has been esti­
mated (measured radiometrlcally) at a 
little over ^ million years. 
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Some Interesting lava caves occur In 
these basalts at several localities. 

Quaternary sedimentation 

During the Quaternary extensive lakes 
(such as Lake Corangamite) developed, 
caused by ponding of valleys by phase I 
newer volcanics. Black calcareous clays 
of lacustrine origin have been found 
beneath the "later" lava flows, indicat­
ing the formation of lakes before the 
final phase of volcanic activity. The 
distribution of the deposits indicates 
that these lakes once covered a much 
larger area than at present. Around 
their eastern margins, probably during 
dry periods, wind action built up numer­
ous lunettes. During these dry periods, 
wind also caused considerable redistri­
bution of siliceous sand, resulting in 
quite extensive sand sheets in some 
areas. During the Quaternary, calcare­
ous dunes of the Brldgewater Formation 
have been built up along parts of the 
coastline. 
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PHYSIOGRAPHY 

Four physiographic units are recognized 
within the study area; the Otway Ranges, 
coastal plains, volcanic plains, and 
stony rises. (See physiography map.) 

The Otway Ranges 

The Otway Ranges are composed of Meso­
zolc sediments that have been uplifted 
into a complex domal structure. This 
range extends for almost 80 km in a 
generally south-westerly direction from 
Peters Hill in the east to Olangolah, 
where it then forks. One branch of the 
ridge heads in a southerly direction to 
Cape Otway, while the main ridge contin­
ues south-west through Beech Forest to 
Lavers Hill. Elevation along the main 
ridge is about 500 m, with the highest 
point (Mount Cowley) reaching 670 m. In 
general, the ranges are closely and 
deeply dissected with the stream pattern 
generally radial, reflecting the dome­
like structural control. 

On the northern slopes of the range are 
the headwaters of the Barwon River in 
the east and the Gellibrand River in the 
west. The course of the latter marks 
the western limit of the Mesozolc sedi­
ments in this area. Many short swift-

flowing rivers drain the steep southern 
slopes, including the Palnkalac Creek 
and the Ersklne, Cumberland, Wye, 
Kennet, Barham, and Parker Rivers. 
Where these streams enter the sea there 
are often hanging valleys, due to the 
dominance of marine erosion over stream 
erosion. Land slips are a feature of 
the Otway Ranges. 

The coastal plains 

This upwarped co 
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Ranges. During 
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Plains region; Volcanic p l a i n s , coas ta l p l a i n s , and stony r i s e s near Camperdown. 
The lakes are old volcanic c ra t e r s from which " l a t e r " newer volcanics were 
extruded in the Quaternary. The stony r i s e s are the most recent " l a t e r " b a s a l t s , 
o r ig ina t ing from a scor ia cone (Mt. Porndon) in the eas t . 
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Volcanic cone at Mt. Leura. Steep-sided scoria cones in various stages of weather­
ing and erosion are common on the volcanic p l a i n s . 
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The volcanic plains 

The largest physiographic unit within 
the study area is the volcanic plains. 
These are composed of "newer basalts" 
and are almost horizontal at an eleva­
tion of 150—200 m with only a slight 
Inclination to the south. A large num­
ber of volcanic cones, scattered over 
the plains, rise to heights between 120 

and 180 m above the plains. Although 
numerous, these cones represent only a 
small proportion of the total number of 
points of eruption. 

The volcanic plains constitute a surface 
of physiographic youth characterized by 
a poorly developed drainage system, as 
evident from the numerous lakes that 
have formed. 

Most of these lakes are brackish or 
saline. Lake Corangamite is the largest, 
having a surface area of 230,000 ha. 

This lake is surrounded by an extensive 
sheet of alluvium, indicating that it 
was much larger at one time. 

Two general types of lakes can be dis­
tinguished, those occupying depressions 
In lava flows and those occupying cra­
ters and maars in the eruption centres. 
Lake Corangamite is an example of the 
former type, while Tower Hill is an 
example of the latter. 

Stony Rises near Pomhorneit: severely 
contor ted topography, with no defined 
surface drainage system. 

The stony rises 
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haps as young as 
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e vesicular, whereas the 
of the volcanic plains 

above the general level 
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Lakes on the vo l can i c p l a i n s may occupy maars (Lake P u r d i g u l l u c in the foreground) 
or d e p r e s s i o n s in the lava flows (Lake Corangamite in the background) . 
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defined system of surface drainage. 
This physiographic unit Is best devel­
oped near Pombornelt, Penshurst, and 
Mount Eccles. 

The coast 

Two physiographic sections of the coast­
line can be recognized. In the section 
between Lorne and Warrnambool, cliffs 
are generally being actively eroded; in 
the section between Warrnambool and the 
western boundary of the study area, the 
present coastline is being maintained 
and in places built up. 

On the se 
Warrnambo 
Tertiary 
that are 
by the pr 
caves, ar 
Cretaceou 
Moonlight 
more effe 

ction of c 
ol and Moo 
sediments 
being acti 
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ctlvely. 

oastline between 
nlight Head, soft 
are exposed in cliffs 
vely eroded, as shown 
numerous rock stacks, 
tunnels. The harder 
the cliffs between 
Lorne resist erosion 

Between Port Fairy and Warrnambool, 
recent unconsolidated dunes are being 
maintained or even extended. This also 
applies to a small section of the coast 
near the mouth of the Gellibrand River. 
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CLIMATE 

Most of the study area has a temperate 
climate. Summers are warm and dry, and 
most rain falls in winter. In the 
south-east, the Otway Ranges exert a 
marked local effect on rainfall and tem­
perature . 

Rainfall 

Average annual rainfall is highest on 
the elevated Otway Ranges, and at Wee-
aproinah exceeds 1,900 mm. In fact, in 
wet years more than 2,700 mm per year 
has been recorded in the Otways. Pre­
cipitation is lowest in the north of the 
study area, falling to 524 mm at Cressy. 

In general the bulk of rain falls in 
April—November, this tendency being 
more pronounced in the south than the 
north (see Figure 1). 

Temperature 

The warmest months of the year are Janu­
ary and February, when average maximum 
temperatures range from about 20 C on 
the coast to about 27 C inland. These 
fall in autumn by about 1--2 C per month 
along the coast and 3°C per month in the 
northern parts of the area as well as on 
the Otway Ranges. In winter, the aver­

age maximum temperatures are about 13 C 
along the coast, but drop as low as 10 C 
in interior areas and even less on the 
Otway Range. In August—December, they 
show a steady rise (see Figure 2). 

Extremely hot days can occur in all 
parts of the area, with record maximum 
temperatures being above 43 G in all but 
a few coastal areas and on the Otway 
Range. 

Average minimum temperatures are mainly 
between 5 C and 7 C in mid-winter along 
the coast, with an average increase of 
about 1 C per month. In inland areas 
and on the Otway Range during mid­
winter, they range between 3 C and 4 C, 
with a monthly increase of between 1°C 
and 2 C. 

Along the coast absolute minimum temper­
atures under 2 C are rare, whereas at 
inland localities such temperatures 
occur 10—15 times in an average year 
and more frequently than this on the 
Otway Range. Consequently, frosts are 
rare on the coast but more common in­
land, particularly during June and July. 
Generally, coastal areas have a narrower 
temperature range than Inland localities 
(see Figure 2). 



FIGURE 1 

MEAN MONTHLY RAINFALL FOR 
SELECTED STATIONS 

FIGURE 2 

MEAN MONTHLY TEMPERATURES 
FOR SELECTED STATIONS 
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Evaporation 

The average annual evaporation ranges 
from as low as 750 mm on parts of the 
Otway Range to as high as 1,150 mm in 
inland parts of the area. Along the 
coast it is a little under 1,000 mm. 

Average monthly evaporation is as low as 
25—30 mm in June and July, but gener­
ally exceeds 100 mm between November and 
March, with monthly totals reaching 
125—l80 mm in January. Over most of 
the study area, except for the Otway 
Range, evaporation normally exceeds 
rainfall from October to April. 

Growing Season 

Effective rainfall 

Effective rainfall is the amount neces­
sary to Initiate and maintain plant 
growth. The growing season, in terms of 
effective rainfall, is defined as the 
number of consecutive months during 
which the chance of receiving the effec­
tive amount equals or exceeds 50%. 
Effective rainfall is a useful guide to 
the growth potential of crops and past­
ures, but probably has less significance 
for perennials, which can tap reserves 
of sub-surface moisture. 

In terms of effective rainfall, growing 
season varies considerably over the 
study area. Colac has a good chance of 
a growing season from March to November, 
while in most parts of the Otway Ranges 

moisture does not normally limit plant 
growth at any time during the year. 
This is in contrast to the north of the 
area, where plant growth is reduced by 
moisture stress during the months of 
December, January, and March. 

All districts have a better than 70^ 
chance of getting effective rainfall in 
April, but only the southern half has a 
better than 50% chance of effective 
rainfall in March. 

Temperature 

Plant growth is retarded in a month with 
an average temperature of less than 10 
C and it virtually ceases when the 
monthly average falls below 5.5 C. In 
some localities along the coast - for 
example Cape Otway (see Figure 2) -
temperatures are not sufficiently low to 
retard growth. On parts of the Otway 
Range - for example Beech Forest -
growth is retarded during May to October 
and actually ceases during June and 
July. At Inland localities, such as 
Terang, growth is retarded during June, 
July, and August, but at no time ceases. 

The combined effects of temperature and 
effective rainfall for certain stations 
within the study area are shown in 
Figure 3. 

Sunshine 

Average annual sunshine ranges from 
2,500 hours in the north of the study 



FIG. 3. GROWING SEASON 

35 

AV. 
ANNUAL r.rwflTinw 

LOCATION RAINFALL tLEVATION 
(mm) (f"* 

CAPE OTWAY 879 82 

WARRNAMBOOL 726 21 

TERANG 786 132 

CAMPERDOWN 773 165 

COLAC 721 134 

BEECH FOREST 1731 518 

MONTH 
J F M A M J J A S O N D 

^ ^ ^ 

^ ^ ^^M 
^ ^ ^ ^ ^ 

LEGEND 

Normal growth Severely restricted growth 
due to drought 

t i 
Restricted growth due to 
temperatures halow 10°C 

Severely resricted growth due to 
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Moisture i s ra re ly l imi t ing to plant 
growth in the Otway Ranges. 

area to just under 2,000 hours on the 
Otways. During January, the month of 
greatest sunshine, total hours are less 
than 250 on the Otway Range and along 
the coast, but almost 300 in the far 
north. The amount of energy received 
from the sun at the surface during Jan­
uary ranges from about 550 cals/sq cm/ 
day along the coast to about 620 cals/sq 
cm/day in the north. During winter, 
however, figures are considerably less, 
ranging from I60 cals/sq cm/day to I80 
cals/sq cm/day respectively. 

While sunshine received during January 
compares favourably with that in other 
parts of the continent, the amount re­
ceived during July is less than half of 
that normally received over tropical 
Australia. 

Wind 

In general, winds in summer blow from 
the south-west to south-east, with sea 
breezes having a marked effect on the 
coastal strip. During winter, winds are 
basically westerly. 
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Surface Water 

Catchments 

Lower summer flows are typical for all 
streams in the study area, although 
those rising in the Otway Ranges, where 
up to 50% of the rainfall in the study 
area occurs, maintain higher flows 
throughout the year than the remainder. 

The mean monthly discharge for four 
small catchments in the study area, 
shown in Figure 4, illustrates the 
greater productivity of the Otway catch­
ments . 

Plow varies less in streams rising in 
the Otways than elsewhere in the study 
area due to the greater reliability of 

annual rainfall and to the forested 
nature of the catchments. The magnitude 
of this variation is illustrated in 
Appendix III G, 

The forests of the Otway Ranges are im­
portant in protecting the soil and main­
taining its capacity to absorb water. 
The concentration time of water reaching 

Erskine River. Otway Ranges' streams 
normally maintain a usable flow through­
out the year. 



FIGURE 4 

CATCHMENT PRODUCTIVITY 
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TABLE 3 

MAJOR STREAMS AND TRIBUTARIES 

Major stream Portion in study area Tributaries 

Barwon River 

Gellibrand River 

Curdles River 

Hopkins River 

Merrl River 

Moyne River 

Woady Yaloak River 

Aire River 

Source to Inverleigh 

Whole length 

Whole length 

From west of Lake Bolac 
to Warrnambool 

Whole length 

Whole length 

From Narrlnghal Creek to 
Cundare Fool 

Carlisle River (includ­
ing Arkins Creek) 

Lardner's Creek 

Kennedy's Creek 

Cudgee Creek 
Mt.Emu Creek (Sklpton— 
Cudgee) 

Whole length 

the stream is thus increased and more 
even flows are maintained throughout 
the year. 

Peak stream flows recorded in the study 
area are of the order of 33,000 Ml per 
day on the Barwon River at Winchelsea, 
the Curdles River at Curdle, and the 
Hopkins River at Hopkins Falls. 

Table 3 sets out the major streams and 
tributaries in the study area. 

Water suitable for domestic use is, in 
general, available only from those 
streams with sources in the forested 
Otway Ranges. The Otway water does have 
relatively high colour (30—100 units -
Platinum Cobalt Scale) and turbidity 
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(15—30 units - Silica Scale), but bact­
erial counts in town reticulation syst­
ems are generally satisfactory. 

The geology and soils of a catchment 
have an important influence on water 
quality. For example, erodible sands 
may cause turbidity if not protected by 
an adequate vegetation cover. 

The major catchments capable of supply­
ing domestic water are those of the 
Gellibrand, Barwon, and Aire Rivers. 

Gellibrand River 

This very large catchment (± 44,300 ha) 
contains farmland as well as forests and 
is the principal source of supply of the 
Otway Water Supply system, which is cur­
rently being expanded with the con­
struction of the South Otway Scheme dis­
cussed in Chapter 19, Water Utilization. 

Water is presently drawn from the 
forested sub-catchments of the Arkins 
Creek, West Gellibrand River, and Olan-
galah River in the upper reaches. These 
sub-catchments lie within one of the 
highest-rainfall regions of the State, 
with a mean annual rainfall in excess 
of 1,800 mm. They are closed to public 
access and produce an even yield of 
high-quality water, 

Water is also drawn from two pumping 
stations lower down the Gellibrand 
River. During high flows in winter the 
water is of poor quality, having excess-

Fore stecZ ca tchments p r o t e c t water 
s u p p l i e s , 
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Aire River. This catchment has the 
p o t e n t i a l for h igh-yie ld water supply. 

ive colour and turbidity. Bacterial 
content rises sufficiently high at times 
to warrant chlorination for domestic 
use. This poor quality is probably due 
to the farmland in the lower catchment 
and to the considerable numbers of erod­
ible batters and borrow pits formed by 
road construction works in the area. 
Treated sewage effluent and partially 
treated waste from a milk processing 
plant at Simpson also enter the river 
system intermittently via Kennedys Creek 
during wet weather. 

The Gellibrand River water is of satis­
factory quality during the summer— 

autumn period and water of acceptable 
quality can also be obtained at other 
selected times. Full treatment will 
eventually be required as the demand in­
creases and the South Otway scheme comes 
into full operation. 

Barwon River 

The catchment is predominantly forested 
in the upper reaches and supplies an 
even yield of water that does not re­
quire treatment for domestic use. 

Several farms occupy approximately 4^ 
of the catchment area above the water 
off-take points. 

The upper catchment has two main bran­
ches, the East and West Barwon Rivers, 
and Figure 4 Illustrates mean monthly 
catchment productivity. The only major 
on-rlver water storage in the study area 
is on the West Barwon River near Forrest 
(see Chapter 19). 

Aire River 

Being mainly thickly forested, the 
catchment has the potential for high-
yield water supply, as shown in Figure 
4. 

This water is as yet largely unused, 
although investigations have shown three 
sites suitable for water storages in the 
catchment. The resource thus remains 
available for development at some future 
time. 
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Others 

Other streams - such as the Curdles, 
Hopkins, Merrl, and Moyne Rivers and the 
Mount Emu Creek - are of poorer quality, 
having a total dissolved solids content 
of between 1,000 and 4,000 mg per litre. 

They are generally suitable for stock 
use, but require careful management and 
good drainage conditions if they are to 
be successfully used for Irrigation, 
especially at the higher salinity lev­

els. Sewage effluent from Terang is 
discharged after treatment to a small 
creek that enters Mount Emu Creek. 

Lakes 

The north-eastern sector of the study 
area is characterized by the large num­
ber of lakes and swamps existing on the 
volcanic plains. One of these. Lake 
Corangamite, is the largest in Victoria, 
having a normal surface area of approx­
imately 23,000 ha. Altogether, the 
study area contains about 60 lakes, the 

. ^ 

Mount Emu Creek during winter . Seasonal 
flows are very va r i ab le . 

Curdies River: automatic stream-
gauging s t a t i o n . 
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Lake 

Table 4 

PRINCIPAL LAKES 

Surface area 
(hectares) 

Total dissolved 
solids (mg/1) 

Beeac 
Bookaar 
Bullen Merrl 
Colac 
Colongulac 
Corangamite 
Ellngamite 
Gnarpurt 
Gnotuk 
Linlithgow 
Murdeduke 
Purrumbete 
Weeranganuck 

607 
435 
538 

2,690 
1,416 
23,000 

324 
2,347 
243 
992 

1,255 
587 
518 

18,000 
4,000 
8,600 
2,950 
12,000 
38,000 
1,200 
25,000 
62,700 
7,000 
20,000 
1,000 
7,650 

principal ones being listed in Table 4. 

While the surface run-off and rainfall 
contribute the major proportion of in­
flows to many of these lakes, under­
ground seepage and springs supplement 
Inflows and in many cases govern water 
levels in craters. 

Salt accumulates in the majority of the 
lakes, as they have no natural outlet. 
Many are highly saline, especially at 
times of low level, and are unsuitable 
for consumption by humans or stock. 
However, they have considerable poten­
tial for water-based recreation. 

Two sewerage authorlt 
age effluent to lakes 
age Authority dischar 
following chlorlnatio 
Sewerage Authority's 
charged to Lake Colon 
treatment. In addlti 
tries, for example mi 
plants and abattoirs 
wastes to these lakes 

ies discharge sew-
The Colac Sewer-

ges to Lake Colac 
n and Camperdown 
effluent is dis-
gulac following 
on, certain indus-
Ik-processing 
discharge trade 

In both cases, the quality of the eff­
luent discharged is often not satisfac­
tory. However, all discharges to Inland 
waters are being licensed by the State 
Rivers and Water Supply Commission Water 
Pollution Control Section. The quality 
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of the effluents to be discharged will 
be required to conform to acceptable 
standards, and the affected authorities 
and industries are putting works in hand 
to meet these requirements. 

Groundwater 

Yields and salinity of groundwater vary 
considerably throughout the study area, 
most of the differences being related to 
geological formations. Thus, while the 
Wangerrip Group of sediments in general 
contains large reserves of groundwater, 
such reserves are generally absent from 
the Otway Group. The groundwater char­
acteristics of the major geological 
units - described in Chapter 5 (Geology) 
and shown on the geology map - are dis­
cussed below. 

Otway Group (Lower Cretaceous) 

This group of sediments is relatively 
impermeable and in general contains poor 
reserves of groundwater. However, aqui­
fers containing salt water do occur in 
the basal sandstone known as the Pretty 
Hill sandstone, although generally at a 
depth greater than 1,500 metres below 
the surface. 

Sherbrook Group (Upper Cretaceous) 

Commonly this group contains saline 
water. Its upper formation (the Curdies 
Formation) is highly permeable and holds 
fresh to brackish water, but these res­
erves are seldom tapped, as they usually 

underlie more recent sands containing 
good reserves of groundwater. 

Wangerrip Group (Palaeocene and Eocene) 

The Wangerrip Group Includes porous and 
permeable sands with outcrops, and 
serves as an Intake area along the nor­
thern flanks of the Otway Ranges. These 
sands thicken in the north-east direct-
Ion along the outcrop under the Gelli­
brand marl and extend northward under 
Lakes Colac and Corangamite, grading 
into deep leads. 

Water quality of this group is generally 
good, ranging from 250 to 350 mg of 
total dissolved solids per 1 near the 
Otway Ranges. However, the level rises 
to 650 mg per 1 towards Blrregurra and 
1,200 mg per 1 at Cressy. 

Heytesbury Group (Oligocene to Miocene) 

Fair-quality water can be obtained from 
the Port Campbell limestone of the 
coastal plains. This water, however, 
may be "hard" due to dissolved calcium 
salts. 

Groundwater obtained from other format­
ions of this group is poor and may con­
tain more than 1,200 mg total dissolved 
solids per 1. Thus the quality of water 
m Gellibrand marl and the Clifton for­
mation (which underlies the basalt and 
Moorabool Viaduct formation In the 
northern part of the study area) is gen­
erally poor. 
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Moorabool Viaduct formation (Pliocene to 
Recent) 

Lava flows of the "later" basalts of the 
stony rises often contain highly perme­
able zones of interbedded tuffs or pock­
ets of vesicularity. The latter often 
occur near the top or bottom of a flow, 
and are caused by the release of gas or 
vapour from the cooling lava. 

Drilling on the stony rise 
Warrion has shown that sal 
water in these basalts inc 
down-dip from less than 50 
lO 000 mg per 1. In addit 
ity, Thompson (1971) has s 
crease in nitrate content 
of the McVeans Springs on 
the rises (see Table 5). 
contamination has caused t 

s around Mount 
inity of the 
reases rapidly 
0 to nearly 
ion to salln-
hown an in-
of groundwater 
the edge of 
He concludes 
his. 

The salinity of Lake Corangamite partly 
reflects the chloride content of the 
groundwater flowing through the "later" 
basalts, but is also due to a general 
excess of evaporation over precipitat­
ion. 

The "later" has 
do not have a s 
and thus act as 
area. In addit 
some tuffs beds 
also act as Int 
a number of per 
from the edges 
Shadwell, Mount 
Porndon. 

alts of the stony rises 
urface drainage system, 
an efficient intake 
ion, scoria cones and 
have high porosity and 
ake areas. Consequently 
ennial springs emanate 
of these flows - at Mount 
Elephant, and Mount 

The phase I basalts that cover most of 
the volcanic plains yield very small 
quantities of brackish water (3,000— 

Testing for groundwater^ Port Fai ry . 
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Table 5 

DISSOLVED SOLIDS IN GROUNDWATER 

Year Total dissolved solids 
mg/1 

Chloride 
mg/1 

Nitrate 
mg/1 

1906 
1909 
1924 
1934 
1969 

204 
159 
213 
272 
240 

59 
33 
47.5 
51 
40 

0.58 
0.70 
1.90 
2.50 
37.00 

8,000 mg of total solids per 1). So, on 
most of these plains, underground water 
can only be obtained by drilling through 
the basalt into the water-bearing 
Wangerrip Group, which can yield large 
amounts - in excess of 20 1 per sec. 

Sand dunes (Quaternary) 

The sand dunes along the coast between 
Peterborough and Port Fairy are a source 
of good-quality groundwater, as are the 
dunes (lunettes) near the eastern shore 
of the lakes. Both contain limited sup­
plies suitable for stock-watering pur­
poses . 
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SOILS 

Interactions between climate, parent 
materials, topography, and organisms 
determine the chemical and physical 
properties of soils. The length of time 
for which these factors have been acting 
on the soil is also important. 

In some environments one or two factors 
are obviously dominant. However, soils 
usually result from quite complex inter­
actions between the features of the 
environment. 

Classification 

Most classifications of soil are intrin­
sic - that is, the features on which 
the classification is based are selected 
for their affinity to other soil feat­
ures and not for their relevance to a 
particular form of land use. Fortunate­
ly the characteristics commonly chosen 
do happen to be either relevant to a 
number of forms of land use or corelated 
with characteristics that are. The 
classification is therefore useful in 
assessing the suitability of land for 
alternative uses. 

The classification used in this report 
Is based on that of Northcote (i960). 

This groups soils into four classes on 
the basis of texture pattern in the pro­
file as well as the amount of organic 
matter present. (See Table 6.) 

Organic soils contain more than 25^ 
organic matter. Those containing less 
than this are grouped into three classes 
on the basis of the texture pattern in 
the profile: uniform, gradational, and 
duplex. 

Gradational soils become more clayey 
with depth without any sharp change, but 
in duplex soils the texture changes 
suddenly to clay. Additional features 
such as colour, consistence, structure, 
and the presence and nature of impeding 
horizons are also considered. 

Land use 

In order to determine the suitability of 
soils for various uses, chemical and 
physical properties have to be consider­
ed, together with climate and topo­
graphy . 

Chemical analyses exist for most soil 
groupings, but in a few cases chemical 
properties have been Inferred from those 
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of soils developed on similar parent 
materials in similar climatic regimes 
outside the study area. Limited physi­
cal properties from similar soils 
outside the study area. 

Descriptions 

Peats 

Although not widespread in the study 
area, peats do occur in small swamps on 
the coastal plain in areas with an 

Table 6 

SOIL GROUPINGS 

Principal profile 
form 

Uniform 

Gradational 

Duplex 

Descriptive name 

Peats 

Calcareous sands 
Leached sands 
Shallow stony soils 
Red to black soils on limestone 
Dark clays on basalt 
Friable soils on volcanic ash 
Dark saline soils 

Friable brown gradational soils 
Yellowish gradational soils on 
Mesozolc sediments 
Reddish and yellowish gradational 
soils on Cainozoic sediments 

Duplex soils 

Synonyms 

Peats 

Regosol 
Nomopodsol; iron leptopodsol 
Chocolate soil; brown earth 
Terra rossa; rendzina 
Prairie soil; chernozem 
Red and brown earths 
Saline soils 

Acid brown earth; cryptopodsol 

Clay leptopodsol 

Solodic soils 

384/76-5 
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Cape Otway: c a l c a r e o u s sand dunes 
covered by Marram g r a s s . 

annual rainfall greater than 85O mm. 
They consist of variably decomposed 
plant remains and are dark and greasy 
when wet and friable when dry. In this 
area, they are extremely acid (with a pH 
generally below 5) and contain high 
levels of organic carbon. 

Calcareous sands 

These calcare 
coast, partlc 
and Warrnambo 
are composed 
broken shell 
ish brown, fr 
Nutrient cont 
tremely alkal 
as 9.5, at le 

ous sands occur along the 
ularly between Port Fairy 
ol and at Cape Otway. They 
of unconsolidated flnelv 
fragments, and are yellow-
lab le , and structureless. 
ent Is low and they are ex-
ine - the pH may be as high 
ast at depth. 

Marram grass, which can tolerate the 
extremely dry and alkaline conditions, 
has been planted on these dunes In a bid 
to prevent wind erosion. 

Leached sands 

Widespread in both Tertiary and Quatern­
ary sediments, these soils consist of 
siliceous sand, with a dark brown accum­
ulation of organic matter at the sur­
face over a grey-white bleached horizon. 
Profiles are friable and structureless 
throughout, infertile, and acid. 

Applications of phosphorus, potassium, 
lime, and sometimes copper and molyb­
denum are necessary before satisfactory 
pastures can be established. 

The most impoverished leached sands in 
the study area are those that have 
developed on Palaeocene deposits. Their 
profiles are white throughout and often 
contain a layer of coffee rock that 
impedes drainage, resulting In water­
logging. 

Less-impoverished leached sands occur on 
more recent geological deposits. These 
soils often have a yellow or orange B 
horizon, and an impeding layer of coffee 
rock is uncommon. 

Moisture-storage capacity of these soils 
is low and this property, combined with 
their inherently low nutrient status, 
results in a low potential for agricul­
tural development. Annual rainfall on 
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leached sands in the study area varies 
from 600 mm to about 1,200 mm. 

Shallow stony soils 

These soils, developed on younger basalt 
flows, have shallow profiles and basalt 
boulders are common. They are reddish 

brown or sometimes black. Texture var­
ies from loam to clay and there is 
little change with depth. Shallow stony 

Cape Otway: manna gum woodland on 
leached orange sand. 

C a r l i s l e H i l l : l eached sands on PalaeO' 
oene d e p o s i t s , s u s c e p t i b l e to e r o s i o n . 
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Shallow stony s o i l s occur on the 
younger basa l t flows. 

soils are fertile, generally containing 
exceptionally high levels of available 
phosphorus; however, the presence of 
basalt boulders prevents their cultiva­
tion. 

Red—black soils on limestone 

Red to black soils on limestone have 
developed on Miocene and Recent dune 
limestone, particularly along the coast 
west from Port Campbell. However, they 

are not widespread in the study area. 
Profiles are seldom deeper than one 
metre and are generally uniform but 
occasionally gradational. Texture var­
ies from sandy loam to sandy clay. Fer­
tility varies with texture, the heavy-
textured soils being relatively fertile 
and the light-textured soils being de­
ficient in many nutrients. Because the 
profiles are shallow, moisture-storage 
capacity is low. 

Dark clays on basalt 

Colour varies from grey to black. Grey 
clays are developed on basalt north of a 
line through Camperdown and Colac and 
are uncommon further south. These soils 
often underlie a very thin veneer of 
lighter-textured material and, if the 
depth of this exceeds 10 cm, profiles 
are classified as duplex. Black clays 
on the other hand, are developed in al­
luvium derived from basalt throughout 
the study area. 

Profiles of dark clays on basalt are 
coarse-structured and develop marked 
cracks. Subsoils are alkaline and con­
tain abundant calcium carbonate concre­
tions. Fertility is moderate to high, 
apart from phosphorus, but moisture 
availability is low. 

Friable soils on volcanic ash 

Soils derived from tuff and scoria have 
settled in the immediate vicinity of 
eruptive centres. Profiles are gener-
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ally uniform, but in some cases may be 
gradational. Friable soils on volcanic 
ash are brown or reddish brown, well 
structured, and fertile. The volcanic 
parent material occurs at a shallow 
depth. Their most significance occur­
rence is at Tower Hill, near Korolt, 
where they are used extensively for 
onion- and potato-growing. 

Dark saline soils 

Dark saline soils occur around the edges 
of some lakes In the area, particularly 
Lake Corangamite. They are subject to 
periodic inundation by saline water and 
consequently contain salt levels that 
are toxic to most plants. In general, 
profiles are uniform and heavy-textured, 
but in some cases may be gradational. 

Friable brown gradational soils 

These have developed on the Mesozolc 
sediments of the Otway Ranges in wet 
gullies or in situations where annual 
rainfall exceeds 1,200 mm. The upper 
20--30 cm of dark organic loams overlie 
brown, yellowish brown, or reddish brown 
horizons of slightly heavier texture, 
extending to depths of up to 2 m. 

Profiles are friable and porous and 
water-holding capacities are high - both 
features are Important in water conser­
vation. Although slightly more fertile 
than similar soils developed on other 
parent materials, those on Mesozolc 
sediments lack various plant nutrients. 

F r i a b l e brown g r a d a t i o n a l s o i l s develop 
on Mesozoio sediments where the annual 
r a i n f a l l exceeds 1,200 mm. 



54 

Yellowish gradational soils on Mesozolc 
sediments 

These occur on the Otway Ranges where 
the annual rainfall is between 900 and 
1,200 mm. In general they are charact­
erized by a clay loam A horizon, grading 
into clay at depth. They are moderately 
fertile, but are subject to land slips 
when steep slopes are cleared. 

Reddish and yellowish gradational soils 
on Cainozoic sediments 

Such soils developed where annual rain­
fall exceeds 900 mm. On laterltic plat­
eaux remnants, they are usually reddish 
with a light-textured B horizon. On 
Cainozoic sediments that have not been 
lateritized, they tend to be yellowish 
rather than red. 

Fertility is not as high as that of 
similar profiles on Mesozolc sediments, 
and addition of fertilizers (including 
trace elements) is often a necessary 
prerequisite for agricultural product­
ion . 

Duplex soils 

Duplex soils are characterized by a 
light-textured topsoil, which abruptly 
overlies a clay subsoil of variable 

colour and structure. Often a shallow 
bleached horizon lies above the clay. 
While the A horizon is acid, the B 
horizon is generally alkaline and the 
exchange complex characteristically con­
tains high levels of sodium and mag­
nesium. 

Within the study area dup 
with changes in parent ma 
developed on basalt the B 
often grey, whereas if de 
sedimentary deposits prof 
be yellowish or brown, or 
formed on lateritized mat 
soils are particularly su 
deterioration, and gullie 
occur, particularly where 
developed on Tertiary sed 
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VEGETATION 

The structure and floristics of the nat­
ural vegetation vary considerably over 
the study area, reflecting the wide var­
iation of site factors within this area. 
Tall wet forests grow on the Otway 
Ranges, while the sands flanking these 
Ranges, where rainfall and soil fertil­
ity are lower, carry shorter drier 
forests, heaths, and woodlands. These 
vegetation types contrast with the rem­
nants of natural grassland on the bas­
altic plains and the low coastal scrub 
and grassland of the calcareous dunes 
fringing parts of the coastline. 

Importance of vegetation 

The composition and structure of natural 
vegetation are important In planning the 
use of the land. They integrate and 
quite sensitively reflect the subtle 
changes in environmental factors. Be­
cause of this - and because it can be 
readily seen and mapped in the field or 
from aerial photos - vegetation affords 
a very convenient method of assessing 
site factors that by themselves would be 
hard to measure directly. Morover, the 
vegetation itself often provides for 
many of Man's needs, such as timber and 
recreation, protects other values such 

as soil stability and water quality and 
yield, provides habitats for animals, 
and constitutes a major part of what we 
regard as scenery, naturalness, or wild­
erness . 

Classification 

Structure 

The vegetation has been classified into 
a number of structural forms, based on 
the height and form of the tallest stra­
tum and the percentage of projective 
foliage cover. These are presented in 
Table 7, and the vegetation map shows 
their distribution on public land. The 
classification is based on that devel­
oped by Specht, but has been modified to 
better suit the vegetation of the study 
area and the data already available. In 
cases where these variables are not con­
stant over areas large enough to be con­
veniently mapped at a scale of 1:250,000 
some vegetation units have been com­
bined. 

Floristics 

Within the structural framework, the 
vegetation has been grouped according to 



TABLE 7 : VEGETATION CLASSIFICATION 

STRHCTURAL POBM 

OPEN 
FOREST 
IV 

UNSTOCKED 

REGROWTH 

OPEN 
FOREST 
III 

OPEN 
FOREST 
II 

OPEN 
FOREST 
I 

(Heath or scrub 
undepstorey) 

WDODLARD 

fGrassy or open 
understorey) 

COASTAL scrub 

COMPLEX grassland 

GRASSLAND 

Softwood 
PLANTATION 
Hardwood 

CLEARED LAND 

KAJDR SPECIES OF 
THE TALLEST STRATUM 

Mountain ash 

Messmate 

Eurabble 

Closed forest in wet 
gullies 

Scrub and closed 
forest resulting 
frora fires and 
clearing 

As for mature stands 

Messnate 

Eurabble 

Swamp gum 

Brown strlngybark 

Messmate 

Eurabble 

Brown strlngybark 

ASSOCIATED TREE 
SPECIES 

Messmate 

fountain ash 

Mountain ash, mess­
mate 

4yrtle beech, satin 
wood, blackwood 

31ack, varnish 
wattle, satinwood 

Mountain grey gum 

"Messmate, mountain 

Messmate, mountain 
grev Hum 

Hessmate, manna gun 

Eurabble, mountain 
grey gum 

Messmate, mountain 
grey gum 

Iflessraate, narrow-
leaf peppermint 

Messmate Narrow-leaf 
peppernlnt 

Narrow-leaf peppermint 

Manna gun 

Eurabble 

Messnate 

Manna gum 

Shining peppermint 

Brown strlngybark 

Messmate 

Bog gum 

Manna gum 

River red gum 

Coast tea-tree, 
shallow wattle, coast 
beard heath 

Hairy spinlfex, coast 
fescue, marram grass 

Kangaroo grass, spear 
grass, wallaby grass, 
blackwood, tree violet, 
kangaroo apple 

Mainly radlata pine 

Golden wattle, sugar guir 

Pasture, cultivated, 
abandoned farmland, rec­
reation grounds, public 
utilities 

rtessraate, brown 
strinKvbark 

Blacl(woDd 

Red Ironbark 

Brown strlngybark 

Brown atringybark 

Shining peppermint 

Brown strlngybark 

Messmate, brown 
strlngybark 

• 

FORM AND COMMON SPECIES OF THE LOWER STRATA 

Dense shrubs, tree ferns and small trees: 
musk daisy-bush, blanket-leaf, silver wattle, 
satinwood, hazel pomaderrls, blackwood, forest 
wire grass. 

Ferns and mosses 

Varies with micro-environment and fire history; 
generally dense 

Tall shrubs, narrow-leaf wattle, blackwood, 
hop goodenla, dusty daisy-bush, bootlace bush, 
forest wire grass 

Dense tall shrubs: hop wattle, narrow-leaf 
wattle, large-leaf bush pea; hop goodenla, 
tree everlasting, snowy dals7-bush 

Varies with fire history; generally moderately 
low shrubs; narrow-leaf wattle, prickly mosses, 
varnish wattle, hop goodenla, large-leaf bush-
pea, tree everlasting, snowy dalsh-bush 

Generally low shrubs: silver banksla, prickly 
mosses, prickly tea-tree, thatch saw-sedge, 
furze hakea, common heath, common correa 

Musk daisy bush, booblalla tree, tree violet; 
understorey of dense austral bracken obscuring 
small shrubs and grasses 

Varies with fire history; generally dense 
shrubs; varnish wattle, large-leaf bush-pea, 
hop goodenla 

Dense low shrubs; silver banksla, common heath, 
austral grass-tree, furze hakea, thatch saw-
sedge, swamp sheoak. 

Understorey of dense austral bracken obscuring 
small shrubs and grasses 
Heath understorey, prickly geebung, swamp 
sheoak, parrot peas, silver banksla, austral 
grass-tree, thatch saw-sedge, swamp sheoak, 
furze hakea. 

Dense scrub understorey: prickly tea-tree, 
red-fruit saw-sedge, coast beard heath, common 
heath, snowy bosslaea 

Understorey of dense austral bracken obscuring 
small shrubs and grasses; bursarla 

Kangaroo grass, wallaby grass, spear grass, 
pussy tails 

Coast everlasting, common booblalla, white 
correa, sea box, coast twin-leaf, climbing 
lignum 

New Zealand spinach, coast swalnson pea, 
variable groundsel, knobby club rush, sandhill 
saw-sedge 

Blue herons bill, pussy-tails, featherheadi, 
blushing bindweed, common everlasting. 
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Cape Otway: land c lear ing and topography are two influences on vegetat ion pa t t e rn 



commonly occurring combinations of 
species. These have been chosen subjec­
tively and have been termed vegetation 
units. They are not based on detailed 
study of species relations, but are 
readily recognizable in the field and 
each unit reflects the operation of a 
certain set of environmental factors. 

Open forest TV 

Open forests with heights exceeding HO m 
are confined to the Otway Ranges. On 
the northern slopes they are restricted 
to areas where annual rainfall is great­
er than 1,500 mm whereas on the southern 
slopes of the range they occur where 
rainfall is as low as 1,200 mm. 

Mountain ash { E u c a l y p t u s 
inates the wettest sites, 
( E . g lobu lus and E. s t - j o 
messmate (E. o b l i q u a ) mix 
ain grey gum {E. cype l l oa 
stands more than ^0 m in 
forest of myrtle beech (71/ 
c u n n i n g h a m i i ), satinwood 
squameum) , and blackwood 
oxylon) is widespread in 
gullies, particularly tho 
southern aspect. 

r egnans ) dom-
but blue gum 

h n i i ) and 
ed with mount-
a rpa ) also form 
height. Closed 
othofagus 
(Phebalium 
{Acacia melan-
the moister 
se with a 

Open f o r e s t IV: a complex f o r e s t type 
with s e v e r a l s t r a t a . 

Areas of abandoned farmland, which prior 
to settlement supported open forest IV 
of these species, now carry dense scrub 
of blackwood varnish wattle (Acacia ve r -
n i c i f l u a ) y satinwood, and austral brack­
en (P te r id ium e scu l en tum) . The under-
storeys of these forests consist of 
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several strata of mesophytlc plants, in­
cluding blackwood, blanket-leaf {Bed-
f o r d i a s a l i o i n a ) , musk daisy-bush 
{Olearia a r g o p h y l l a ) , and various ferns 
and mosses. Under these strata, a deep 
layer of litter lies above deep friable 
brown gradational soils. 

Open forest III 

Open forests with a top height between 
28 and 40 m are generally confined to 
the Mesozolc sediments of the Otway 
Ranges where rainfall is between 900 mm 
and 2,000 mm per year. However, they do 
occur to a limited extent on clayey 
soils developed in gullies or on 
Tertiary sediments in areas where annual 
rainfall exceeds 900 mm. In general 
they consist of several eucalypt species 
in mixture and are thus termed mixed-
species forests. 

For the study area, four broad groupings 
of these have been recognized. Messmate 
open forest III is most widespread on 
the northern flanks of the range, but Is 
replaced by blue gum forests on the 
southern flanks. Swamp gum {E. ova ta ) 
open forest III occurs quite extensively 
on the main Otway ridge between 
Benwerrin and Mount Sabine, while brown 
strlngybark {E. b a x t e r i ) is confined to 
soils developed on Tertiary sediments. 

The understorey of these forests varies 
with fire history, but generally con­
sists of dense tall shrubs such as 
narrow-leaf wattle (Acacia mucronata) t 

Open f o r e s t I I I : the u n d e r s t o r e y i s 
l e s s dense than in open f o r e s t IV. 
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blackwood, and bootlace bush (Pimelea 
a x i f l o r a ) . 

Open forest II 

Open forests with heights between 15 and 
28 m are found where the annual rainfall 
is between 700 mm and 900 mm. Although 
the species composition resembles that 
of open forest III, the trees are not as 
tall and have poorer form. 

The struct 
understore 
soil and t 
On the rel 
oped on th 
Otway Rang 
storey is 
for if an 
shrubs are 
is grassy, 
burning pr 
shrubs sue 
large-leaf 
n o i d e s ) . 

ure and composition of the 
y are influenced by type of 
o some extent by fire history, 
atively fertile soils devel-
e Mesozolc sediments of the 
e, the nature of the under-
influenced by fire history, 
area has been burnt frequently 
scattered and the understorey 
On the other hand infrequent 

educes a dense understorey of 
h as narrow-leaf wattle and 
bush-pea (Pu l t enaea daph-

Open f o r e s t I I 
s t r i n g y b a r k . 

of messmate and brown 

Open forest II growing on leached sands 
or duplex soils derived from more recent 
sedimentary deposits has a xerophytic 
understorey of shrubs such as silver 
banksla {Banksia m a r g i n a t a ) , furze hakea 
(Hakea u l i c i n a ) , and austral grass-tree 
{Xanthorrhoea a u s t r a l i a ) . 

Pure stands of manna gum {E. v i m i n a l i s ) 
open forest II are confined to the shal­
low stony soils developed on Recent 
basalt flows of the Stony Rises. In 
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this case the understorey consists 
largely of austral bracken with scatt­
ered shrubs such as dogwood {Cassinia 
a c u l e a t a ) , tree violet (Hymenanthera 
d e n t a t a ) , and musk daisy-bush. 

Open forest I 

Open forest with a top height of less 
than 15 m occurs on sites where soil 
moisture availability Is low. It thus 
occurs on sandy soils with a low water-
holding capacity, and is generally 
developed on Tertiary and Quaternary 
sediments where annual rainfall Is less 
than 700 mm. 

A mixture of messmate and brown stringy-
bark - the most widespread type of open 
forest I in the study area - grades into 
woodland of these species on poorer 
sites. On the other hand open forest I 
of manna gum is restricted to leached 
sands, and grows on soils developed on 
Quaternary sands on the Caoe Otway pen­
insula. 

The understoreys of each of these groups 
differ considerably one from another. 
In the case of messmate and brown 
stringybark the understorey comprises 
heathy species such as common heath 
( E p a c r i s i m p r e s s a ) and austral grass-
tree, while under manna gum it consists 
predominantly of austral bracken. In 
the case of blue gum it varies with fire 
shrubs, particularly varnish wattle and 
large-leaf bush-pea. 

(|n>*h>A, 
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Mes3mate-~brown s t r i n g y b a r k woodland 
with heath u n d e r s t o r e y , Corr iemungle . 

Woodland with heath or scrub understorey 

Vegetation of this type has a top height 
of less than 15 m and trees are scatt­
ered so that projective foliage cover is 
less than 30%. Woodlands of this group 
are generally confined to impoverished 
soils, often with an impeding horizon 
that leads to waterlogging in winter and 
drought In summer. Usually only one or 
two types of eucalypt are present, while 
the understorey is often particularly 
rich in species. Various heaths and 
leguminous, proteaceous, and myrtaceous 
plants are common. 

Woodlands of shining peppermint, {Euca­
lyp tu s n i t i d a ) and brown stringybark 
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s h i n i n g peppermint--manna gum woodland 
wi th heath u n d e r s t o r e y , Bald H i l l s . 

with a heathy understorey are especially 
widespread on impoverished leached sands 
derived from Palaeocene deposits on the 
northern flanks of the Otway Range be­
tween Gellibrand and Chappie Vale and on 
the Bald Hills near Anglesea. 

On the other hand, woodland of messmate 
and bog gum {E. k i t s o n i a n a ) is most 
widespread on the Cape Otway peninsula. 
This has an understorey up to 3 m high, 
consisting of species such as prickly 
tea-tree (Leptospermum jun ipe r inum) , 
showy bosslaea (Boss iaea c i n e r e a ) , and 
red-fruit sawsedge {Gahnia s i e h e r a n a ) . 

Woodland with grassy or open understorey 

Almost all of this type of vegetation 
within the study area has been developed 
for agriculture and only remnants have 
been left. Even where the trees them­
selves remain, the grassy cover has 
usually been completely changed by the 
addition of fertilizers, the grazing of 
domestic animals, and invasion by exotic 
plants. 

River red gum (E. o a m a l d u l e n s i s ) is 
confined to dark clay or duplex soils 
derived from basalt or alluvium, while 
drooping sheoak ( C a s u a r i n a s t r i a t a ) Is 
generally confined to duplex soils de-

A-, - "• *. • ^iP'XMPtai.'.U'i' „.'-.; ••••..• I 'Vi . 
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Heath land , Jamieson Creek. 
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Coas ta l complex: primary dunes car ry a 
g r a s s l a n d of marram g r a s s . 

rived from Tertiary sediments where the 
annual rainfall is less than 800 mm. 

Coastal complex 

This vegetation typ 
and calcareous sand 
line, particularly 
and Port Fairy wher 
ed by sand dunes, 
exposed situations 
dune carry a grassl 
{Ammophila a r e n a r i a 
dary dunes support 
tree {Leptospermum 

e occurs on siliceous 
s along the coast-
between Warrnambool 
e the coast is fring-
In general, the most 
such as the frontal 
and of marram grass 
), while the secon-
a scrub of coast tea-
l a e v i g a t u m ), sallow 

wattle (Acacia l o n g i f o l i a var. 
s o p h o r a e ) , and coast-heath {Leucopogon 
parv i f lo rus). 

Grassland 

Prior to white settlement 
all of the volcanic plain 
area carried natural gras 
socks of kangaroo grass ( 
r a l i s ) , wallaby grasses ( 
and spear grasses {St ipa 
terspersed with low herbs 
heronsblll (Erodium c r i n i 
tails { P t i l o t u s s p a t h u l a t 
common everlasting (Hel ic 
l a t u m), 

, practically 
s in the study 
sland. Tus-
Themeda a u s t -
V a n t h o n i a spp.) 
spp.) were in-
such as blue 

turn), pussy-
US ) , and 

hrysum a p i c u -

Practlcally the whole of this area has 
been developed for agriculture, and only 
small relics of this type of vegetation 
remain. 

Vascular Plants of Particular 
Interest in the Study Area 

Dark swamp wallaby grass {Amphibromus 
r e o u r v a t u s ) a poorly understood semi-
aquatic plant, has a specialized habit­
at, and thus spasmodic distribution. It 
has been noted in the northern flanks of 
the Otway Range and near Port Campbell. 

Lax twig-rush {Baumea l axa ) has been 
recorded at Long Swamp near Nelson and 
the Glenelg River areas. It occurs on 
private property near Mount Richmond and 
near Portland. There are two small iso­
lated patches near Port Campbell. 
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Forest boronla {Boron ia m u e l l e r i i ) 
appears as an isolated occurrence in the 
vicinity of Cape Otway, which is the 
western-most extremity of its range. 

Correa reflexa v a r i e t y nummularilfolla 
apparently has i t s only mainland occurr­
ence on the s e a - c l i f f s in the study area 

Burnettia lizard orchid ( B u r n e t t i a cun-
e a t a ) is rarely observed and has been 
recorded under thickets of paperbark on 
the Carlisle heathland, 

Victorian smoke-bush {Conospermum m i t -
a h e l l i i ) has its eastern-most occurrence 
in Australia in the extreme east of the 
study area, on the heathlands of the 
Bald Hills west of Anglesea. 

A variety of common correa {Correa 
r e f l e x a var. n u m m u l a r i i f o l i a ) is con­
fined in Victoria to the north of the 
Parker River near Cape Otway. 

Slender tree-fern ( C y a t h e a c u n n i n g h a m i i ) 
- an uncommon species - occurs in gull­
ies in the Otway Ranges, which is the 
western-most extremity of its range. 

Skirted tree-fern ( C y a t h e a m a ^ o e s a e n s ) 
is Victoria's only endemic fern. Its 
stronghold is in the Otway Ranges, which 
is its western-most occurrence. 

Blnung {Cyclosorus p a r a s i t i c u s ) has been 
recorded from two places in Victoria -
at Buchan and near Curdle's River near 
Port Campbell Bay. 

Lime fern (Cyclosorus p e n n i g e r u s ) occurs 
In the Lower Glenelg region; the only 
other records for Victoria are Darlots 
Creek near Ettrick and the west branch 
of Sherbrooke River, western Otways. 

Short-tailed leopard orchid (D iu r i s 
b r e v i s s i m a ) although widespread, is very 
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uncommon. It has been recorded in the 
extreme east of the study area. 

Swamp diuris (D iu r i s p a l a s t r i s ) is be­
coming rare due to destruction of its 
habitat. It has been recorded near Port 
Campbell. 

Bog gum, (Eucalyptus k i t s o n i a n a ) a Vic­
torian endemic, is known from only a 
few isolated occurrences: South Gipps­
land; Portland—Lower Glenelg; and Cape 
Otway, where it is locally abundant. 

Victorian occurrences of square raspwort 
(Ha lorag i s e x a l a t a ) are extremely iso­
lated - at Lower Glenelg (near Dartmoor 
and Moleside Creek), Johnstones Creek, 
Port Campbell, and Curdie's River. 

Everlasting (Heliahrysum rogersiarmum) 
is apparently endemic to Victoria, where 
it is localized to the western part of 
the Otways, Mount Wellington area, and 
the Nunniong Plateau. 

Wrinkled buttons (Leptorhynchos g a t e s i i ) 
a remarkable rare Victorian endemic, is 
known only from the Lorne district. 

Long clubmoss (Lycopodium v a r i u m ) is an 
extremely localized species known only 
from the Victoria Range in the Gramp­
ians, Mount Kaye and Genoa Park in East 
Gippsland, and the Parker River near 
Cape Otway. 

Morning-flag (Or th roaan thus m u l t i f l o r u s ) 
has a remarkable Isolated Victorian 

••"*-, a- -vj-^' 

The s k i r t e d t r e e f e r n : found in shaded 
g u l l i e s along Parker R ive r , Cape Otway 
block. 

384/76-6 
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occurrence at Port Campbell. It also 
occurs at Cape Nelson. 

The typical satinwood (Phebalum squam~ 
eum) species is widespread in Tasmania, 

Gunn ' s o r c h i d occurs as an ep iphy te -?'n 
the Aire River and Cape Otway b l o c k s . 

but in Victoria Is confined to the Otway 
Ranges, where it is locally common. The 
variety coriaceum is known from Macalis-
ter River sources and Mount Elisabeth in 
eastern Victoria. 

The endemic Victorian variety of common 
flat-pea (P la ty lob ium obtusangulum var. 
spinulosum) is rare in heathland in the 
extreme east of the study area (the type 
locality). 

In Victoria, the midge orchid ( P r a s o -
phy l lum b e a u g l e h o l e i ) is localized and 
rare, known only from far south-western 
and north-eastern Victoria as well as 
near Rarongarook on the northern flank 
of the Otway Ranges, 

A widespread but rare plant, the yellow 
leek-orchid ( P r a s o p h y l l u m f l a v u m ), has 
been recorded on Cape Otway. 

The leafv greenhood ( P t e r o s t y l i s a u c u l l -
a t a ) , except for an Isolated record from 
south-eastern South Australia, is con­
fined to south-western Victoria, where 
most of the records are from private 
property. It has been recorded in the 
study area near Peterborough. 

Gunn's orchid {Sarcoah i lus a u s t r a l i s ) , 
an uncommon epiphitlc orchid, occurs in 
fern gullies in the Otwav Ranees, which 
is the western-most extremity of its 
rane;e. 

Small-fruit fanfloî êr (Scaevola a l b i d a ) 
has been recorded near Glenaire; other-
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wise in Victoria it occurs only in the 
far south-west and far east. 

Pointed rice-grass (Te t r a r rhena acumi­
n a t a ) is localized and rare in Victoria 
It has been recorded in swampy areas in 
the Carlisle heathland. 

Metallic sun orchid ( T h e l y m i t r a e p i p a c -
t o i d e s ) , a localized and rare orchid, 
has been collected near Port Campbell. 
It was once abundant near Warrnambool, 
but this land has now been cleared. 

Blotched sun orchid ( T h e l y m i t r a f u s a o -
l u t e a ) , an unusual and striking plant. 

is locally common In the extreme east of 
the study area. 

Normally, veined sun orchid (Thelymitra 
vernosa) occurs in alpine or sub-alpine 
bogs, but it has been recorded in swampy 
areas in the Carlisle heathland. 

Fork-fern (Tmes ip te r i s sp. ) , an appar­
ently undescribed species. Is known from 
New Zealand and some islands and two 
localities on the Australian mainland -
near Moe, and the Parker River area In 
the Otway Ranges. 
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FAUNA 

The study area has an unusual fauna, 
which attracts interest as much for the 
species It lacks as for those it con­
tains. The forests of the Otway Ranges 
have apparently been separated from the 
eastern highlands for a long time and 
have been populated by species capable 
of bridging the habitat barriers. Their 
fauna represent an Intermediary between 
the rich eastern Victorian wet-forest 
fauna and the sparser Tasmanian wet-
forest fauna. 

Habitats 

More than 350 native vertebrate species 
have been recorded as regularly occur­
ring within the study area. This is 
more than half the total number of vert­
ebrate species recorded in Victoria. 
They include more than 240 birds, about 
40 native mammals, 20 reptiles, 50 
fishes (including some marine species), 
and about 15 amphibians. 

Animal communities show a strong corre­
lation with particular plant formations, 
being relatively homogeneous throughout 
a specific formation. The reasons for 
this are numerous and varied, but in 
most cases are related to the biological 

requirements of the animals comprising 
the community. These requirements -
generally associated with feeding, 
breeding, or shelter - are supplied 
(either directly or indirectly) by par­
ticular structures present within the 
plant formations. 

Thus, a classification of habitats based 
on vegetation structure appears to be 
the most meaningful approach to assess­
ing the distribution of animals within 
an area the size of Corangamite. 

The vegetative classification presented 
in Chapter 10 has been simplified in 
order to identify broad habitat types. 
In addition, several aquatic habitats 
that support fauna have been added. 

Habitat types are presented as follows: 

Wet open and closed forest 
Dry open forest 
Grassy woodland 
Heathy woodland and dry coastal 
complex 
Pasture 
Marine waters 
Coastline 
Inland flowing waters 
Inland standing waters 
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Wet open and closed forest 

Closed wet forest occurs in small 
patches (mainly along south-eastern 
slopes of gullies between iBO and 250 m 
altitude) and is usually surrounded by 
wet open forest, which grows on all 
slopes of the Otway Range (generally be­
tween altitudes of 15O and 6OO m in the 
south and 300 m in the north). 

Open forest III and IV as well as closed 
forest are included in this habitat 
grouping. The tall trees, dense shrub 
layers, and the frequently occurring 
moist ferny gullies provide habitats for 
a diverse fauna. 

Dry open forest 

This habitat type Includes open forest I 
and II, and usually occurs between 75 
and 220 m altitude. It is restricted to 
a narrow belt around the lower slopes of 
the Otway Range except in the north near 
Alreys Inlet, where It is more exten­
sive , 

The shrub understorey varies from mid-
dense to sparse depending on fire 
history. In the northern section of the 
Otway Range, red ironbark, red strlngy­
bark, broad-leaf peppermint, and small 
areas of narrow-leaf peppermint grow as 
open forests 12—18 m in height. Red 
ironbark is an important source of 
winter food for nectar-eating wildlife. 
It flowers over winter, producing large 
flows of nectar, but little pollen. The 

One of the many stream environments in 
the study area; here the stream i s sur­
rounded by a wet closed fo res t of myrtle 
beech. 

remaining three tree species flower in 
spring and summer, but are considered to 
be poor producers of pollen and nectar. 

Grassy woodland 

Grassy woodland occurs as a vegetation 
remnant on the volcanic plains and stony 
rises, where it grades into dry open 
forest. 

Its value to wildlife in the study area 
is high. River red gums flower over 
autumn and winter and produce large 
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quantities of nectar and pollen. Manna 
gums flower over late summer and autumn 
and produce medium quantities. Both of 
these gums are Important food trees for 
koalas and, when over-mature, contain an 
abundance of open hollows in their 
trunks and branches. 

The native trees and shrubs in these 
woodlands produce small dry seeds and 

Over-mature t r e e s , with hollows and dead 
branches, provide hab i t a t for arboreal 
spec ies . 

have mid-dense foliage, suitable for 
bird-nest protection. In the early days 
of European settlement, the grassy stra­
tum was probably an important grazing 
area for large macropods and provided 
cover for other ground-dwelling animals. 

fleathy woodland and dry coastal complex 

The heaths and those woodlands with 
heathy understoreys are considered as 
one broad habitat type. They occur 
along the coastal scarp and on poorly 
drained sandy soils on the top of it, 
and on elevated, flat, sandy areas that 
extend Inland along the Gellibrand River 
catchment. Another extensive inland 
area occurs west of Alreys Inlet. 

The scrub fringing the coastal wetlands 
and heathy forests of the riparian and 
water-logged habitats that occur in dry 
open forest are also included. 

An Important feature is a dense to mid-
dense stratum of low shrubs, which pro­
vides ample shelter for small ground-
dwelling animals as well as nesting 
cover and feeding areas for small birds. 
The trees and shrubs in these communi­
ties produce quantities of small dry 
seeds, pollen, and nectar throughout the 
year. 

The woodlands with understoreys of heath 
species, which are often more than 2 m 
tall, are widespread on the Cape Otway 
peninsula, while the vegetation forming 
the coastal complex reaches varying 
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degrees of development on different 
parts of the coast. 

Pasture 

More than 75^ of the Corangamite study 
area is now farmlands. They cover near­
ly the entire northern and north-western 
portions of the study area as well as a 
large part of the southern portion 
(which was originally timbered). 

The pastures that now cover the volcanic 
plains still contain grazed relics of 
the original grass communities. How­
ever, many introduced annual grasses, 
forbs, and sown species now form short 
grasslands. 

The perennial Toowoomba canary-grass is 
widespread, and forms a dense, tall, 
tussock grass community, especially 
along roadsides. 

Marine waters 

This habitat comprises the waters exten­
ding seaward from the coastline habitat. 
Those adjoining the study area support 
commercial marine fishes, oceanic birds, 
and mammals. 

Coastline 

The Otway peninsula extends Into the 
Indian Ocean in the temperate latitudes 
of 39 South, It has a coastline of 
about 200 km, which for half of this 
distance is mainly a steep scarp, or 

" .-ii'lL" 

These coas ta l c l i f f s provide hab i t a t s 
tha t are uncommon in Victor ia . 

cliff face. There are only a few sec­
tions where beaches and dunes have 
formed. Narrow, sandy beaches usually 
occur in bays between the ocean and 
coastal scarp. Cliffs of soft sandstone 
are found along much of the southern 
coastline. 

Several small islets occur close to the 
coastline and one island. Lady Julia 
Percy, lies some 10 km off Port Fairy. 
These islands have rocky cliffs around 
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I s o l a t e d and i nacces s ib l e . Lady J u l i a 
Percy Is land provides an ideal hab i t a t 
for marine spec ies . 

much of their margins, and support 
grasslands on their plateau-like tops. 

The plant communities and animals that 
occur on the dunes and coastal scarps 
are discussed in the section on coastal 
complex. 

Inland flowing waters 

All flowing surface waters are consider­
ed parts of this habitat. These include 
estuaries, streams, and rivers, together 
with their margins of sand, gravel, or 
mud and associated vegetation. 

The southern coastline of the Coranga­

mite study area contains several small 
river estuaries, which collectively have 
a total surface area of approximately 
400 ha. The five largest are located at 
the mouths of the Moyne, Hopkins, Cur­
dles, Gellibrand, and Aire Rivers. 

These estuaries have small openings to 
the ocean by way of steep-sided valleys 
through coastal ridges of aeollan cal-
carenite. All of them, with the excep­
tion of the Hopkins River estuary, are 
shallow lagoons, with flat sand or mud 
bottoms and brackish waters. Large 
amounts of suspended organic matter and 
mineral nutrients often accumulate and 
result in relatively high production of 
plants and animals. 

Reed-beds of cumbungi and cane grass, to 
2 m tall, are still extensive on the es­
tuaries at Princetown (Gellibrand River) 
and at the Aire River. Margins of 
swamp-weed, rushes, and woolly tea-tree 
scrub occur, or were once common, along 
most of the estuaries. 

The river systems in the area drain 
catchments of four types of country. In 
the western section, the Moyne River, 
Hopkins River, and Mount Emu Creek drain 
large areas of the volcanic plains. 

Their catchments are at relatively low 
altitudes, average 60 km in length, and 
have gentle gradients. The Curdies, 
Gellibrand, and Barwon Rivers drain the 
low plateau country in the centre of the 
study area, and their catchments average 
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50 km in length. 

The waters in these areas are slow-
flowing, warmer, and less oxygenated 
than those at higher altitudes. Aquatic 
plants such as swamp lily, knotweeds, 
water milfoil, and some sedges grow on 
their margins. Silt, sand, and weed 
bottoms are usually present. 

In the Otway Range, usually between 150 
and 600 m in altitude, there are many 
shallow, fast-flowing streams with 
clear, cool, fresh waters. These 
streams normally have rock bottoms, but 
heavy siltation may occur subsequent to 
soil disturbance by logging or clearing 
in the catchments. Temperate rainforest 
and wet open forest shade these streams, 
and blue-green algae is the main aquatic 
vegetation. 

Inland standing waters 

The volcanl 
ly 50 lakes 
depressions 
reservoirs 
Range as we 
fire dams. 
encompass a 
temperature 
and depths; 
diversity o 

c plains contain approxlmate-
and 40 large areas of swampy 
In addition, five small 

are located in the Otway 
11 as some farm ponds and 
Together these water bodies 
wide range of salinities, 
s, bottom characteristics, 
consequently they provide a 
f aquatic habitats. 

Many of the lakes in the volcanic plains 
are saline, with some attaining salini­
ties much greater than that of sea 
water. In contrast, some volcanic lakes 

and the reservoirs in the Otway Range 
have fresh water. 

Some mud flats and salt-marsh vegetation 
occur around the foreshores of the 
saline lakes. The low swampy depres­
sions on much of the volcanic plain sup­
port tussock grasses, rush-fields, and 
pastures. Reed fields of cumbungi, cane 
grass, and rushes are found in shallow 
margins of fresh-water lakes. 

Birds 

More than 240 bird species have recently 
been recorded as regularly occurring 
within the study area; 154 of these are 
recorded as breeding or as likely breed­
ing. Appendix 6A lists these species by 
common name and provides information re­
garding habitat affinities, breeding, 
and feeding. 

The following general description on 
birds is confined to eight habitat 
types. Most emphasis is placed on birds 
in the habitats still remaining in pub­
lic ownership. 

Wet open and closed forest 

Some 38 kinds of birds regularly occur 
In these forests; the majority of these 
breed within this habitat and utilize 
the variety of nesting structures it 
provides. 

In terms of species, the important fam­
ilies include parrots—cockatoos (four 
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Rufous f a n t a i l , an inhabi tan t of wet 
open f o r e s t . 

species), eagles—goshawks (three), 
Australian warblers (four), old-world 
flycatchers (three), whistlers—shrike 
thrushes (three), and honeyeaters 
(four). In addition, fifteen families 
are each represented by either one or 
two species. 

The birds occurring in this habitat rely 
heavily on insect populations for sub­

sistence . More than 70% include sub­
stantial quantities of Insects in their 
diets. Foods such as seeds, fruits, and 
roots are also utilized by the parrot— 
cockatoo family. The four honeyeater 
species take nectar as well as Insects, 
and the six predatory bird species gen­
erally consume other vertebrate animals, 

The species composition of birds in this 
habitat is similar to that in the more 
extensive wet open forests in the east­
ern half of the State. However, the 
small areas of wet open forests still 
remaining in the Otway Range appear to 
be the Victorian stronghold of the grey 
goshawk and the forest raven. While the 
goshawk is occasionally reported from 
other areas of the State, in Victoria 

The Aust ra l ian ground thrush normally 
nes ts in a fork of a t r e e . 
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the forest raven has been reported only 
in the Otway Range and on Wilsons Prom­
ontory. 

In a State-wide context, the wet forests 
of the Otway Range are of considerable 
Importance to those birds with primary 
affinities for this type of vegetation, 
because the Otway region contains its 
only substantial representation in the 
western half of Victoria. Birds parti­
cularly well adapted to survival in this 
habitat include the grey goshawk, Aust­
ralian ground thrush, pink robin, rose 
robin, rufous fantail, olive whistler, 
satin bower-bird, and forest raven. 

Noticeable by their absence in the 
Otways are the superb lyrebird and pilot 
bird, both of which are widespread In 
other wet open forests of the State. 

Dry open forests 

The most extensive area of this habitat 
in the study area Is located at the 
north-eastern end of the Otway Range. 

Fifty-five species of birds are recorded 
as regularly occurring in these forests. 
The two best-represented families, with 
seven species in each, are the parrot— 
cockatoo and the honeyeater families. 
Some species of both of these groups 
probably only utilize the forests during 
times when the eucalypts are flowering. 
Other families that are moderately well 
represented include the Australian warb­
ler family (five species), the whistler-

-shrike thrush family (four), and the 
flower-pecker family (five). 

At least four species are relatively 
restricted to the areas of dry open 
forests in the Corangamite study area. 
These include the painted quail, white-
throated nightjar, rainbow bee-eater, 
and spotted quail thrush. 

A gang gang cockatoo e a t i n g the seeds 
from a p l a n t e d sugar gum. 
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Grassy woodland 

The most extensive and continuous area 
of this plant formation now occurs 
mainly on private land in the Stony 
Rises south-west of Lake Corangamite. 
Other small scattered remnants of the 
habitat occur on the volcanic plains 
creek and river frontages and as planted 
farm windbreaks. 

Individually these small areas may not 
be ecologically viable, but collectively 
they are important to the continued 
success of many bird species in the 
study area. They provide shelter, 
protection, roosts, nesting sites, and 
food for both migratory and resident 
hirds. In Appendix 6 the number of 
species present Is probably underestima­
ted, because some of the migratory birds 
that stop only briefly in these areas 
may not be included. 

More than 
occurring 
parrot—co 
well repre 
present du 
tion of ea 
recorded 1 
there at t 
family is 
the flower 
honeyeater 

60 species are recorded as 
in these woodlands. The 
ckatoo family is particularly 
sented. with 11 species being 
ring either all or some por­
ch year. Most of the cuckoos 
n the study area also occur 
imes. The Australian warbler 
represented by seven species, 
-pecker family by four, and 
family by six. 

The species composition in this habitat 
apparently comprises a mixture of: birds 
adapted to living in open p;rassland 

situations (e.g. , yellow-rumped thorn-
bill and white-fronted chat); birds that 
more typically inhabit open forest 
(e.g., golden whistler and olive-backed 
oriole); nomadic birds that follow the 
eucalypt flowering seasons (e.g., lori­
keets and honeyeaters); and birds that 
utilize it year-round as their primary 
habitat (e.g., eastern rosella, noisy 
miner, and grey butcher-bird. 

Heathy woodland and dry coastal complex 

Some 55 bird species regularly use these 
habitats in the study area. Most of 
them nest in the study area, utilizing 
mainly the low shrubs and trees. 

Their habits are quite varied, reflect­
ing the diversity of plant components 
that make up the habitats. The Austral­
ian warbler family is represented by ten 
species, which exhibit habits that range 
from the ground-dwelling (mainly coastal 
scrub) rufous bristle-bird to the 
canopy-dwelling (heathy woodland) 
striated thornblll. 

The honeyeater family (eight species) is 
also well represented in this habitat -
the local survival of two (the singing 
and tawny-crowned honeyeaters) probably 
depends on adequate areas of this vege­
tation remaining. 

Six species of parrots and cockatoos 
occur in these communities. The rare 
ground parrot possibly still occurs in 
the Inland heath areas along the south-
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The southern emu-wren i s r e s t r i c t e d to 
grassy woodlands. 

western edge of the Otway Range, and the 
king parrot was observed during recent 
surveys in coastal scrub near the mouth 
of the Parker River. 

Pour species from each of the eagle— 
goshawk and falcon—kestrel families 
occasionally hunt over these communi­
ties. However, the Importance to these 
two families of this habitat relative to 
other adjacent habitats is unknown. 

In addition to the above-mentioned five, 
16 other families are each represented 
by up to three species. Among these 
species, the rare (in Victoria) beauti­
ful flretail appears to be restricted to 
the coastal heath areas, and the power­
ful owl has recently been reported from 

near Narigal in an isolated riparian 
area of dense shrubs. 

Many of these birds include substantial 
quantities of insects in their diets. 
The relatively large number of honey­
eater species also suggests that nectar 
is seasonally available. Some of these 
species are particularly well adapted to 
feeding on nectar from some of the char­
acteristic flowers occurring in this 
habitat. For example, the eastern 
spine-bill utilizes the nectar from the 
tubular flowers of the pink-heath, and 
the crescent honeyeater utilizes banksia 
flowers. 

The distribution o 
ber of species is 
habitats in the st 
include the ground 
wren, singing hone 
honeyeater, little 
beautiful flretail 
bird, which elsewh 
restricted to this 
the Otways in the 
the wet open fores 

Pastures 

f a considerable num-
restrlcted to these 
udy area. They 
parrot, southern emu-
yeater, tawny-crowned 
wattle bird, and 
The rufous bristle-

ere in its range is 
habitat, is found in 
dense undergrowth of 
ts as well. 

The tussock grasslands that originally 
grew across the volcanic plains are vir­
tually gone and have been replaced by 
pastures and crop lands. 

More than 80 species of birds regularly 
occur In the open pasture lands and 
associated dense vegetation remaining 
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Table 8 

BREEDING AREAS OF INTERCONTINENTAL BIRDS THAT MIGRATE TO THE STUDY AREA 

Occurrence 
in 

study area 

Inland waters 
(margins) 

Coastal and 
offshore 
islands 

Marine 

Aerial 

Breeding areas 

Arctic 

Pectoral sand­
piper, 
red-necked 
stint 

Grey plover, 
eastern golden 
plover, 
turnstone, 
whimbrel, knot, 
pectoral sand­
piper, 
red-necked 
stint, 
sanderling, 
bar-tailed 
godwit 

Arctic skua 

» 

Antarctic & sub-Antarctic 

-

Crested penguin 

Crested penguin, 
wandering albatross, 
giant petrel, 
black-browed albatross, 
Cape petrel, medium- and 
thin-billed prions, 
grey petrel, dove prion, 
southern skua 

-

Eurasia (mainly 
Japan & Siberia) 

Japanese snipe, 
eastern curlew, 
greenshank, 
sharp-tailed 
sandpiper, 
curlew sandpiper 

Japanese snipe, 
eastern curlew, 
common sandpiper, 
grey-tailed 
tattler, 
sharp-tailed 
sandpiper, 
curlew sandpiper 

Spine-tailed 
swift, 
fork-tailed 
swift 

New 
Zealand 

Double-
banded 
dotterel 

Double-
banded 
dotterel, 
white-
fronted 
tern 

White-
fronted 
tern, 
fluttering 
shearwater 

-
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along creeks and roads and around subur­
ban gardens. The open nature of the 
land makes it suitable for hunting by 
such predaceous birds as the eagles— 
goshawks (eight species) and the falcons 
—kestrels (four species). 

Some members of the parrot—cockatoo 
family also forage in the pastures for 
roots and bulbs, while others are occas­
ionally seen in the denser vegetation 
associated with the pastures. Six 
honeyeater species also occur in this 
habitat, some being regularly seen in 
suburban gardens. 

are particularly well adap-
val in the open habitat now 
the study area include 
lias, some quails and larks, 
iplts, yellow-rumped thorn-
-fronted chats, jacky 
se sparrows, goldfinches, 
, starlings, and white-
es. 

At least two species, the plain wanderer 
and the brolga, formerly occurred in 
substantial numbers In the tussock 
grasslands. Today these two are rarely 
reported and concern is expressed about 
their local survival in the area. 

Marine waters 

The 28 species that Inhabit offshore 
waters belong mainly to the petrel— 
mutton-bird family (nine species) and to 
the gull—tern family (six species). 

Species 
ted to 
existln 
galahs, 

that 
survl 
g in 
core 

Australian p 
bills. 
winters 
greenfi 
backed 

white 
, hou 
.nches 
magpi 

The albatross and cormorant families are 
each represented by three species, and 
the penguin and skua families by two. 
Represented by single species are the 
storm petrel, diving petrel, and gannet 
families. 

Thirteen of these species are inter­
continental migrants from the Arctic, 
the Antarctic, Eurasia, and New Zealand 
(see Table 8). Only nine species are 
recorded as breeding in the study area, 
the majority of which utilize the coast­
line habitat for nesting purposes. Most 
of these species eat mainly fish, cepha-
lopods, and crustaceans. 

Coastline 

Forty-six bird species occur regularly 
along the beaches and cliffs and on off­
shore rocks and Islands in the study 
area. Important among these are 18 
species of intercontinental migrants, 
which Inhabit the areas during their 
non-breeding seasons. Nine of these 
breed in Arctic regions, six in Eurasia, 
two in New Zealand, and one on sub-
Antarctic Islands (see Table 8). 

The beaches and offshore rocks and 
islands in the Port Fairy area are of 
particular importance to these migrants, 
although most would also be expected to 
occur elsewhere along the coast. 

Approximately half of the 46 species 
utilize this habitat for nesting as well 
as for resting and feeding. The nesting 
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species on Lady Julia Percy Island 
include little penguins, short-tailed 
shearwaters, fairy prions, diving 
petrels, sooty oystercatchers, swamp 
harriers, peregrine falcons, nankeen 
kestrels, welcome swallows, white-
fronted chats , skylarks, Australian pip­
its, house sparrows, and starlings. 

The coastal cliffs along the mainland 
provide suitable nesting areas for pere­
grine falcons. In view of the world­
wide population decline of this species, 
its continued survival in Victoria is of 
particular significance. 

S h o r t - t a i l e d shearwaters (mutton b i r d s ) , 
members of the marine community, nes t in 
burrows and feed on f i sh and crustaceans 

Other beach-nesting species Include 
hooded and red-capped dotterels, pled 
and sooty oystercatchers, silver gulls, 
and crested terns. Most of these have 
been reported as nesting in the Port 
Fairy area, and also probably nest else­
where along the coast. The black-faced 
cormorant nests on offshore Islets in 
the Bay of Islands, this being the only 
known breeding area in Victoria. 

In addition to being an Important area 
for intercontinental migrants and for 
some breeding species, this habitat is 
also significant for supporting the rare 
orange-bellied parrot along its inland 
margins (dunes and associated vegetat­
ion) . The Little River near Port Fairy 
formerly supported substantial numbers 
of this species, although reports in 
recent years suggest that the numbers 
are decreasing. 

Inland waters 

Seventy-five species of birds are listed 
as regularly inhabiting inland aquatic 
environments in the study area. The 
best-represented families there (in 
terms of numbers of species) are: ducks 
—geese—swans (13 species); herons— 
egrets—bitterns (8); rails—crakes— 
waterhens (8); plovers—dotterels (7); 
and curlews—sandpipers—snipes (6). 

The aquatic habitat can be divided into 
a number of feeding zones, each of which 
supports a characteristic group of 
aquatic birds. 
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The heavily vegetated swamp areas pro­
vide food for night herons, bitterns, 
rails, crakes, and wa.terhens. Along 
sparsely vegetated margins of water, 
such birds as plovers, dotterels, snipe, 
sandpipers, stilts, wagtails, sparrows, 
and magpie-lark forage by either prob­
ing into the mud for invertebrates or 
catching them as they move across the 
exposed beaches. 

The shallow waters of lakes, rivers, and 
estuaries support both emergent and sub-
mergent vegetation as well as a variety 
of aquatic insects, crustaceans, 
molluscs, and small fish. Pelicans feed 
on fish and crustaceans in these waters 
by immersing their long necks and bills 
beneath the water surface. Herons, 
egrets, spoon-bills, and ibis feed by 
wading in the shallows and catching small 
aquatic animals. Many of the ducks and 
the black swan feed in this zone, utili­
zing a variety of feeding methods. 

The open deeper waters support populat­
ions of fish and crustaceans swimming at 
various depths below the suface. Birds 
such as cormorants, grebes, and some 
ducks dive and swim below the surface of 
the water to feed upon these organisms. 
Other birds utilizing these deeper 
waters are blue-billed and white-eyed 
ducks and coots, which dive to feed upon 
submergent plants and bottom-dwelling 
molluscs and crustaceans. 
The lake region in the volcanic plains 
represents one of the most Important 
water-bird areas in south-western Vic­

toria. The swamps and lake margins in 
this region provide nesting areas for 
many of the water-birds, although the 
nesting habitat has been seriously 
reduced in extent by clearing down to 
the margins of the lakes and by draining 
many of the swamps. 

The privately owned Vaughan Island on 
Lake Corangamite supports one of the few 
breeding colonies of pelicans in Vic­
toria, as well as thousands of breeding 
straw-necked ibis and some breeding 
swans and white ibis. 

Pelicans and straw-necked ibis inter­
mingle on Vaughan Island, Lake Coranga­
mite , . . . . . 

384/76-7 
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The mud flats associated with many of 
these lakes also provide foraging areas 
during the non-breeding season for eight 
species of intercontinental migrants, of 
which two breed in the Arctic, five in 
Eurasia, and one in New Zealand. It is 
likely that the extensive changes, to 
this lake region since European settle­
ment have considerably reduced most of 
the water-bird populations. 

The esturaries in the coastal region also 
contribute significantly to the water-
bird habitat in the study area. Such 
areas as those occurring near the mouths 
of the Aire and Gellibrand Rivers at 
times support large numbers of swans, 
ducks, egrets, swamp-hens, and various 
species of shore birds. 

Mammals 

Some 35 terrestrial and aboreal species 
and 10 bat species have been recorded 
within the boundaries of the study area 
this century and one species of seal has 
a major breeding colony on an offshore 
island. Appendix 6B lists the mammals. 

The broad-toothed r a t pr imar i ly inhabi t s 
wet open and closed f o r e s t s . 

Several rare species are present. The 
Otway Ranges is a stronghold for the 
tiger cat, which is now rare. The 
quoll which is very rare and now poss-
bly extinct in Victoria, was recorded in 
considerable numbers among the rocks and 
stone walls of the stony rises about 40 
years ago. The Corangamite area is also 
Important for swamp antechinus, Gunns 
bandicoot, potoroo, broad-toothed rat. 

and smokey mouse, all of which are 
uncommon or rare throughout their 
Victorian ranges. 

Wet open forest and closed forest 

The diverse structural aspects of this 
habitat and its relative remoteness have 
contributed to a large existing faunal 
complement comprising a relatively large 
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number of species, some of which are 
abundant. Seventeen species of ground 
or arboreal mammals have been recorded 
in this habitat, and for eight of these 
(tiger cat, swainsons antechinus, long-
nosed bandicoot, black wallaby, ring-
tailed possum, yellow-bellied glider, 
bush rat, and broad-toothed rat) it is 
the primary habitat. 

Of the five small ground-foraging spe­
cies, the most common is the bush rat. 

The brown antechinus is fairly common 
and occurs throughout most types of wet 
forest, but not in closed forest. 
Swainsons antechinus is widespread but 
uncommon and prefers moist, shaded areas 
with low ground vegetation cover. 

The two other native species are rodents 
and both appear to be quite rare. 
Broad-toothed rats have an unusual dis­
tribution and their habitat requirements 
are difficult to specify, Smokey mice 
have been recorded in the Otway Range 
only twice, and both times were found in 
wet open forest. 

Of the six medium-sized ground mammals 
recorded in this habitat, three are car­
nivorous, two insectivorous, and one 
herbivorous. 

The one herbivorous mammal is the intro­
duced rabbit, which does not occur deep 
in wet forests but is restricted to the 
margins of roads and farms. Echidnas 
are apparently quite common throughout, 

The t i g e r cat i s found primari ly in wet 
open and closed f o r e s t s . 

although they might be expected to pre­
fer drier habitats. Long-nosed bandi­
coots also occur throughout the habitat, 
but appear to be most common in the 
areas with a dense ground cover and open 
overstorey canopies, 

The only native mammal carnivore of this 
habitat Is the tiger cat, a rare species 
that seems to be surviving adequately in 
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Sugar g l i d e r s are widespread in wet open 
and closed f o r e s t s . 

the wet forests. Foxes and cats are 
widespread and fairly common. 

The only large animal present, the black 
wallaby, is common and widespread 
throughout the area. 

Common ring-tailed possums, sugar 
gliders, and feather-tailed gliders are 
widespread. The first of these occurs 
commonly, but the other two are un­
common. Yellow-bellied gliders have an 
unusual habitat preference. Their range 

is largely restricted to specific types 
of wet forest: they have a particular 
preference for areas with manna gum and 
the southern blue gums, and appear to 
avoid messmate and mountain ash. 

Dry open forest 

Although the dry open forest fauna 
essentially resembles that of the wet 
open forest, some differences warrant 
its discussion as a separate type. 
While 18 species have been recorded in 
this habitat, it does not appear to be 
the primary one for many species. 

The community is characterized by a 
general decrease in the number of small 
mammals. Those present include bush 
rats, brown antechinus, swainsons ante­
chinus, and house mouse. 

The distribution 
small ground spec 
local conditions 
ture, which tends 
antechinus occurs 
the most open gra 
areas. Both bush 
antechinus only o 
dense shrub cover 
recorded among dr 
tion. 

and abundance of the 
ies are determined by 
- such as shrub struc-
to vary. The brown 
throughout, except in 
ssy savannah-type 
rats and swainsons 
ccur in areas with 

House mice were only 
y open grassy vegeta-

Of the larger ground mammals, long-nosed 
bandicoots and tiger cats are probably 
restricted to areas with thick ground 
vegetation. Echidnas, rabbits, cats, 
and foxes are all widespread. 



Black wallabies are generally restricted 
to thicker ground cover and shrub under­
storey. Grey kangaroos (which do not 
occur in wet open forests) are fairly 
common in dry open forests, particularly 
those with a grassy understorey. 

Koalas and brush-tailed possums are 
rarely encountered in wet open forest 
but do occur in some dry open forests. 

Grassy woodland 

Little is known of the composition of 
the original volcanic plains grassy 
woodland, and the fauna of the stony 
rises has probably altered considerably. 

The stony rises have extensive areas of 
rocks, some cliffs, and small caverns. 
These present a unique habitat, and some 
corresponding unique features character­
ize the fauna. 

The discussion of woodland mammal commu­
nities is restricted to the community on 
the stony rises, since this woodland Is 
the only extensive area left. All other 
grassy woodlands - such as roadside 
reserves and red gum woodlands near 
streams - now largely support brush-
tailed possums and provide roosting 
sites for bats. Approximately l6 mam­
mals have been recorded in grassy wood­
lands, which form the primary habitat 
for the quoll and brush-tailed possum. 

The most surprising feature of the stony 
rise fauna is the apparent lack of the 

brown antechinus, while its usually 
rarer and certainly more specialized 
relative swainsons antechinus is compa­
ratively common. 

The dense areas of bracken that occur in 
some areas support both swainsons ante­
chinus and bush rats. 

Other small mammal species recorded in 
the stony rises Include the swamp rat. 
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Grey kangaroos a r e found in g ra s sy wood­
l a n d s , g r a s s l a n d s , and dry open f o r e s t s . 
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which is probably restricted to moist 
areas of bracken and shrubs such as tea-
tree. The introduced black rat is 
commonly associated with rubbish dumps 
and human habitation. 

Among approximately six medium-sized 
ground-dwelling mammals, the most signi­
ficant past (and perhaps present) resi­
dent Is the quoll. It was common in the 
stony rises in the 1930s, where it was 
reported as inhabiting rock piles and 
stone fences. Intensive investigation 
is required to ascertain its present 
status. 

Echidnas are common and widespread, as 
are foxes, rabbits, and cats. Long-
nosed bandicoots are present, but are 
uncommon and fairly restricted. 

Both eastern grey kangaroos and black 
wallabies are fairly common and wide­
spread throughout the area. The latter 
is prevalent in thick ground scrub, and 
the eastern grey kangaroo in more open 
grassy areas. 

Brush-tailed possums are widespread and 
common, koalas have been introduced at 
Pirron Yallock, and sugar and feather-
tailed gliders are probably widespread. 

Heathy woodlands and coastal complex 

Twenty-three mammal species have been-
recorded in these habitats, which form 
the primary habitat for six of them: the 
swamp antechinus, white-footed dunnart, 

short-nosed bandicoot, potoroo, red­
necked wallaby, and swamp rat. 

Eight of the mammals are small ground-
dwellers. The swamp rat occurs in 
almost all of the different heath wood­
land types but in few other vegetation 
forms, and thus is the most character­
istic mammal of the heath fauna. White-
footed dunnarts belong in the same cate­
gory, but are relatively uncommon and 
the exact limits of their distribution 
within heath types is uncertain. 

In contrast to these two widespread 
species, the swamp antechinus is res­
tricted to the coastal escarpments that 
support a tussock grass and shrub vege­
tation, and is seldom found outside this 
habitat. Bush rats are common in heathy 
woodland and coastal scrub but they 
avoid low heath. Brown antechinus has a 
similar distribution, which excludes the 
low coastal heaths and grassy scarps but 
includes all the woodland. Swainsons 
antechinus is only found in dense heath 
in moist areas, such as near creeks or 
swamps. 

Broad-toothed rats are rare and their 
habitat preferences are not well known. 
They appear to prefer very dense ground-
level vegetation such as some low heath 
forms and the tussock grassland of 
coastal escarpments. 

The Introduced house mouse Is common in 
some coastal areas and is usually asso­
ciated with discarded rubbish. 
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The primary h a b i t a t of the potoroo i s 
the heathy woodlands and c o a s t a l com­
plex . 

A further eight are medium-sized ground-
dwellers. Both short-nosed bandicoots 
and potaroos are restricted to heath­
like communities. The former occur 
abundantly throughout these habitats, 
while potoroos have a distribution 
limited to heathy woodland. Echidnas, 
foxes, and cats have a wide and appar­
ently unrestricted distribution. Long-
nosed bandicoots and possibly tiger cats 
are restricted to dense heath in moist 
areas, which generally adjoin forests. 
Rabbits occur in some areas but usually 
near clearings, farmland, or roadsides. 

Heathy woodlands support three large 
ground-dwelling mammals: eastern grey 

kangaroos, red-necked wallabies, and 
black wallabies. 

In the study area, red-necked wallabies 
only occur in heathy vegetation or the 
adjacent dry forest. They are probably 
widespread, although records of their 
distribution are patchy. Eastern grey 
kangaroos and black wallabies are wide­
spread. 

Common ring-tailed possums, sugar 
gliders, and feather-tailed gliders are 
widespread. There is one record (from 
the far west coast of the study area) of 
an eastern pigmy possum, which was found 
in heathy woodland. 

Pastures 

The faunal community discussed in this 
section is that of the western and nor­
thern farmlands of the volcanic plains. 

Approximately eight mammal species 
Inhabit grasslands, which is the primary 
habitat for four of them: the fat-
tailed dunnart, Gunns bandicoot, hare, 
and house mouse. With the exception of 
the house mouse, these species are 
restricted to grassland. 

Only two small ground mammals are pres­
ent. Pat-tailed dunnarts are wide-spread 
but uncommon. They prefer areas with 
some cover such as rocks and logs, but 
nevertheless often occur in barren areas. 
House mice are common and similarly 
widespread, and they prefer areas with 
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some cover. 

Of the five medium-sized ground mammals 
that occur in grassland, only one, Gunns 
bandicoot, is a native. This species 
was once common throughout the northern 
two-thirds of the study area but is now 
restricted to an area in the extreme 
west. Grassland In the study area is 

vital for the species' long-term survi­
val prospects in Victoria. Hares, cats, 
and foxes are all widespread and common. 
Rabbits are also widespread, but usually 
require some cover such as bushes and 
rocks. 

The general lack of trees has caused a 
decrease in the arboreal fauna. The 

am irn* I 

Fat-tailed dunnarts are widespread but 
uncommon in the pastures of the study 
area. ,, , 

The Australian fur seal has a major 
breeding colony on Lady Julia Percy 
Island. 
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only species that occurs throughout the 
area, associated with the few trees that 
remain, is the brush-tailed possum. 

Marine waters 

Several whales and seals have been re­
ported in the ocean near the study area, 
but the area has little relevance for 
all but one species, the Australian fur 
seal. This seal has a major breeding 
colony on Lady Julia Percy Island and 
often comes ashore on the coast of the 
mainland. 

Inland waters 

Two species are asso 
marine aquatic habit 
inhabits streams and 
throughout the study 
in most areas. East 
in a wide variety of 
from mountain stream 
They are generally c 
spread, although the 
records from the Inl 

elated with non-
ats. The platypus 
fresh-water lakes 
area and is common 
ern water rats occur 
aquatic systems, 
s to estuaries. 
ommon and wide-
re are no documented 
and saline lakes. 

Reptiles 

Appendix 6C lists the 22 reptile species 
recorded in, or thought to occur in, the 
study area. These constitute 15 genera 
and five families. 

Two major communities of reptiles in the 
area can be distinguished as having 
separate distributions. One occurs in 
the Otway Range and surrounding foot­

hills. The other, an Inland community, 
is found on the volcanic plains. These 
two reptile communities largely corres­
pond to the reptile faunas of the cool 
temperate and the warm temperate bassian 
zoogeographic subreglons outlined by 
Rawllnson (1971). Both of them comprise 
species that occupy similar habitats in 
other areas of Victoria. 

Unlike the mammal fauna of th 
Range, which lacks several si 
species, the reptile communit 
ble those found in other comp 
areas such as the eastern Vic 
highlands. Evidently the eco 
barriers that prevented sever 
and bird species from coloniz 
Otway Ranges were not sufflci 
late the Otways from the cool 
reptile fauna. 

e Otway 
gnifleant 
ies resem-
arable 
torlan 
logical 
al mammal 
ing the 
ent to iso-
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The ability of reptiles to maintain pre­
ferred body temperatures is the most 
Important factor, particularly in tem­
perate regions, influencing their 
habitat requirements. 

Two major behavioural mechanism.s are 
recognized. The hellothermlc reptile 
absorbs infra-red radiation from the sun 
to elevate its body temperature, and 
retires to shade to reduce it. The 
thlgmothermic reptile rarely comes out 
into the sun, but maintains its body 
temperature by moving into areas with 
suitable ambient temperatures. 

The study area contains representatives 
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of both behavioural types. 

Wet open forest and closed forest 

The denseness of this vegetation pro­
duces low ambient temperatures, which 
are unsuitable for most reptile species. 
Only three species occur widely in 
undisturbed open forest, and their life 
styles are adapted to this habitat. 

McCoys skink and weasel skink, both 
small thigmotherms, forage in moist 
litter on the forest floor. Spencers 
skink, which is a small heliotherm, 
copes with the lack of sunlight penetra-

McCoys s k i n k , b e i n g a t h i g m o t h e r m , n e e d s 
t o occupy a r e a s o f s u i t a b l e a m b i e n t tem­
p e r a t u r e w i t h i n t h e wet open and c l o s e d 
f o r e s t s o f t h e s t u d y a r e a . 

S p e n c e r ' s s k i n k , a h e l i o t h e r m , n e e d s t o 
c l i m b above t h e t h i c k u n d e r g r o w t h o f wet 
f o r e s t s t o b a s k i n t h e s u n . 

tion by climbing above the thick under­
growth and basking high on dead trees. 

Four other reptiles can c 
ings in wet open forests, 
become very common. They 
of the sunlight and plent 
food in such clearings, 
species, all heliotherms, 
garden skink and one unde 
species ( L e i o l o p i s m a s p . 
which are small insectivo 
The other two species are 
skink and the tiger snake 

Dry open forest 

This forest allows greater sunlight 
penetration to the ground than does wet 

olonize clear-
and often 
take advantage 
iful supply of 
These four 
include the 
scribed skink 
n o v . ) , both of 
urous lizards. 
the water 
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open forest. However, it has less 
litter and moisture on the forest floor. 
These factors result in a change in the 
reptile fauna. 

The weasel skink and the one undescribed 
skink do not occur in this forest type, 
and McCoys skink is restricted to areas 
of deep litter. Spencers skink, which 
depends on tall dead trees, only inha­
bits some areas of dry open forest. 

Three of the species that inhabit clear­
ings in wet open forest - the garden 
skink, water skink, and tiger snake -
are all common and widespread in this 
habitat. Two heliotherms, the copper­
head and southern blue-tongue, are also 
both common. Copperheads are most com­
mon in moist areas where frogs are 
plentiful, but southern blue-tongues are 
widespread. One other medium-sized 
hellothermlc species, the tree dragon, 
may occur in some of the more open forms 
of this forest type. 

Grassy woodland 

This habitat allows greater sunlight 
penetration and has less litter depth 
than dry open forest. 

Garden skinks are common and widespread. 
Another small hellothermlc lizard, the 
grass skink, is found in moist, grassed 
areas. Bougainvllles skink is the only 
thlgmothermic reptile usually found in 
grassy woodland. This small species 
burrows in loose soil and litter. The 

tree dragon is found throughout these 
woodlands and the southern blue-tongue 
is widespread and common. 

The white-lipped snake, a small harmless 
species, is most often found associated 
with grassy areas. Tiger snakes are 
very common in the rock piles, specially 
in the stony rises. 

Heathy woodland and dry coastal complex 

The only small skink species present is 
the garden skink. It is common and 
widespread throughout all heath types. 
Two medium-sized hellothermlc skinks 
occur in some heath types: Whites skink 
Is found in the more open forms of heath 
and usually those without a tree cover; 
and the mourning skink, a rare species, 
is only found In heath or cane grass 
swamps. Tree dragons are found in heath 
that has a woodland tree cover and 
southern blue-tongues are very common 
and are found throughout. 

Copperheads are common, particularly 
near swamps; white-lipped snakes are 
found In open heaths, but usually away 
from swamps; and tiger snakes are common 
and widespread. 

Coastal complex 

The garden skink, grass skink, and 
three-lined skink, all small hellotherm­
lc lizards occupy this habitat. Garden 
skinks tend to be restricted to scrub 
vegetation. The other two are most com-
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com in the coastal tussock grassland. 
Whites skink, a medium-sized hellotherm­
lc lizard, is common along most of the 
coastline, especially in rocky areas, 
although it is often found on bare sand 
dunes. In this area, the southern blue-
tongue and copperhead and tiger snakes 
are all common and widespread. The 
white-lipped snake is relatively uncom­
mon and is restricted to coastal tussock 
grassland. The bearded dragon has been 
recorded on grassy sand dunes near Port 
Fairy. 

Pastures 

Two small hellothermlc skinks, the grass 
skink and the three-lined skink, are 
widespread and fairly common. Their 
abundance varies according to local con­
ditions and to cover, which is provided 
by basalt rocks, farm rubbish, and fence 
posts. Bougainvllles skink is the only 
small thlgmothermic skink found in these 
grasslands. It shelters under rocks and 
burrows through grass and loose soil. 
Three medium-sized lizards - the spinl­
fex lizard, marbled gecko, and Whites 
skink - are also found on open, grassy 
plains and they use rocks and debris for 
shelter. The first two are thlgmotherm­
ic and the latter is hellothermlc. 

A log charred by f i r e no longer provides 
s h e l t e r for r e p t i l e s . 

restricted to cooler and moister areas. 
Brown snakes, although they have not 
been recorded in the study area, and the 
little whip snake, a small nocturnal 
snake, are probably widespread. Tiger 
snakes are particularly common in wet 
areas. 

Common blue-tongues probably occur 
throughout grassland, and bearded drag­
ons may be present on the western and 
northern edges of the study area. 
Pour snake species are found on the 
grassy plains. White-lipped snakes are 

Amphibians 

Fourteen frogs occur in the study area. 
Of these, five species and two sub­
species are considered to be Southern 
Bassian, one species is Eastern Bassian, 
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three are Eyrean, and three are wide-
ranging, (see Appendix 6E), 

Although none of these frogs is restric­
ted to it, the Corangamite area does 
provide suitable habitat that supports 
large populations of some of these 
species. 

For descriptive purposes, the distribut­
ion of amphibians in the study area is 
discussed in relation to three geograph­
ic regions: the Otway Range, coastal 
plains, and volcanic plains, 

Otway Range 

This region Includes the wet and dry 
forests. The aquatic habitats are prim­
arily mountain streams and small dams 
with permanent fresh water. High rain­
fall, fog, and cool temperatures make 
much of the terrestrial vegetation con­
tinually moist, Geocr in ia v i a t o r i a n a is 
the only frog restricted to this region 
in the study area. Another four species 
are widespread throughout the area. 
These are G. l a e v i s , L i m n o d y n a s t e s 
p e r o n i , L i t o r i a e w i n g i , and R a n i d e l l a 
s i g n i f e r a . 

Coastal plains 

This region mainly Includes the terres­
trial habitats of heathy woodland, 
pastures, and grassy woodlands. The 
main aquatic situations are the lowland 
rivers and their associated swampy 
margins. -?"/ ' - '=̂-;r-

Twelve species of frogs 
ded as occupying this re 
the four widespread spec 
above. The ranges of th 
species of L i m n o d y n a s t e s 
into the study area in t 
d u m e r i l i v a r i e g a t u s exte 
study area from the west 
i n s u l a r i s from the east, 
ed to this region in the 
L i t o r i a v e r r e a u x i v e r r e a 
r a c h u s p i c o t u s , and Pseu 
m a r m o r a t a . Two species 
t a s m a n i e n s i s (southern c 
L i t o r i a a u r e a r a n i f o r m i s 
region as well as in the 
plains. . • ^ 

have been recor-
glon, including 
ies discussed 
e two sub-

d u m e r i l i extend 
his region. L. 
nds into the 
and L. d u m e r i l i 
Also restrict-
study area are 

u x i , N e o b a t -
doph ryne s e m i -
- L i m n o d y n a s t e s 
all race) and 
- occur in this 
volcanic 

Litoria ewingi i s w i d e s p r e a d t h r o u g h o u t 
t h e Otway Range . '̂'̂ - .; .• 'A-...••:-. •.. -̂
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Volcanic plains 

The terrestri 
is largely gr 
Agricultural 
construction 
probably bene 
frogs requiri 
Frogs have be 
the fresh-wat 
live in or ne 

al habitat in this region 
assland with some trees, 
settlement has led to the 
of farm dams, which have 
fited populations of those 
ng more permanent water, 
en reported from most of 
er lakes, but they do not 
ar the saline lakes. 

Most of the amphibians in this region 
are Eyrean in zoogeographic affinity. 
These include P s e u d o p h r y n e h i b r o n i and 
Ranidel la p a r i n s i g n i f e r a . Four wide­
spread species and the last two species 
mentioned under the coastal plains also 
occur in the volcanic plains. 

Fishes 

This section Includ 
have been recorded 
eluding estuaries, 
of commercial value 
cies of fish are 11 
along with informat 
ats, status, feedln 
and commercial valu 
inland fishes is al 

Marine habitats 

es all the fish that 
in inland waters, In-
and those marine fish 
. Fifty-eight spe-
sted in Appendix 6D, 
ion on their habit-
g and food relations, 
e. Distribution of 
so shown. 

Commercial marine fishing boats operate 
out of Anglesea, Lorne, Apollo Bay, Port 
Campbell, Warrnambool, and Port Fairy. 
By weight, the most important species 
taken are snoek and gummy shark. 

Along the coastline, amateur surf and 
rock fishing produces Australian salmon, 
sweep, parrot fish, flathead, and 
yellow-tail king fish. It should be 
noted that fish of coastal waters, al­
though occurring outside dry-land areas, 
may be Influenced considerably by drain­
age from these areas. Thus, land-use 
decisions may affect coastal fisheries 
by altering discharge volumes of fresh 
water, by elevating water temperatures, 
or by increasing pollutant and nutrient 
levels. 

Inland flowing waters 

Wide-ranging species such as King George 
whiting and yellow-eye mullet utilize 
estuaries in the study area as nursery 
and feeding areas. The short-finned 
eel, pouched lamprey, common galaxlas, 
grayling, and rainbow trout may also use 
estuaries during spawning migrations. 
Amateur fishing in the estuaries of the 
study area yields bream, salmon, sea 
mullet, red mullet, estuary perch, snap­
per , mulloway, river garfish, tupong, 
and King George whiting. The estuary 
perch is thought to be decreasing in 
numbers, but still occurs in estuaries 
of such streams as Palnkalac Creek and 
the Barham, Aire, Gellibrand, Curdies, 
Hopkins, and Moyne Rivers, 

The lowland sections of some rivers sup­
port both amateur and commercial fish­
ing. The Woady Yaloak River supplies 
brown trout and blackflsh. Rainbow 
trout are taken in the Curdies River. 
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Sport fishing, especially for brown 
trout and redfin, occurs in Mount Emu 
Creek, Merrl River, and the Hopkins 
River. Eels are taken commercially from 
the Eumeralla and Merrl Rivers. 

The grayling, a native 
mon in many Victorian 
last century. In the 
once common in the Gel 
Skenes Creek until abo 
the St. Georges River 
and probably still occ 
more stable river syst 
Gellibrand and Barwon 
considered to be rare, 
numbers being reported 
Victorian coastal stre 

species, was corn-
coastal streams 
study area it was 
llbrand River, in 
ut 1920, and in 
until about 1950, 
urs in the larger 
ems, such as the 
Rivers. It is now 
with only small 
from some eastern 

ams, 

Another small nat 
galaxia, has a di 
area restricted t 
streams. One of 
western Victoria 
on the western bo 
area. Its typica 
swamps, backwater 
streams. 

ive fish, the dwarf 
strlbutlon in the study 
0 a few coastal 
its main strongholds in 
is the Eumeralla River 
undary of the study 
1 habitat includes 
s, and slow-flowing 

The wide-ranging blackflsh is still 
locally common (particularly in sections 
of the Gellibrand River), but apparently 
has suffered a recent general decline in 
numbers. It was common in the lower 
reaches of the Calder River in 1929, but 
today appears to be absent. 

The mountain streams of the Otway Range 
represent those flowing waters of the 

study area least affected by European 
settlement. Although logging in the 
catchments has probably resulted in some 
alteration of stream characteristics, a 
unique and largely native fauna still 
persists. 

In particular, the streams of the south­
eastern slopes are unique for their 
populations of four native galaxild 
species. The Parker River contains all 
four of these species and most of the 
other permanent mountain streams contain 
at least two or three species. Cox's 
mountain galaxia and the ornate mountain 
galaxia are mainly restricted to the 
upper reaches of the mountain streams. 
The spotted mountain galaxia occurs in 
the middle and lower reaches of the 
mountain streams, whereas the common 
galaxia is primarily found in estuarine 
situations along the edge of the moun­
tains. 

The only introduced fish to extensively 
invade the Otway Range is the brown 
trout. The native short-finned eel, 
blackflsh, and ornate mountain galaxia 
coexist with the brown trout in the 
middle and upper sections of the Barwon, 
Gellibrand, and Aire Rivers. 

Inland standing waters 

Although no discrete fish component 
exists for either fresh or saline lakes 
in the study area, the diversity of 
species tends to decrease with increas­
ing salinity. 
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Invertebrates 

Invertebrates make up 
of the total fauna of 
They Include worms, mo 
ropods. Collectively 
part of the ecosystem, 
elements in most food, 
decay chains In both t 
aquatic environments. 
major part in the fert 
atlon, and break-down 

approximately 95^ 
the study area. 
lluscs, and arth-
they form a vital 
forming the major 
break-down, and 
errestrlal and 
They also play a 
ilization, degrad-
of plants. 

However, lack of information means that 
this report can only draw attention to 
the group and mention a few species of 
special interest. Discussed below are a 
few land planarlans, molluscs, and arth­
ropods . 

Wet open and closed forest 

These forests contain a 
niches for invertebrate 
dense understoreys, and 
layers provide habitats 
obvious insects that oc 
butterflies of the fami 
and Lycaenidae. Mayf11 
tera) caddlsflles (Trie 
stone-flies (Plecoptera 
found, as they require 
mountain streams. 

wide range of 
s. Tall trees, 
thick litter 
The more 

cur here include 
lies Satyrldae 
es (Ephemerop-
hoptera), and 
) are often 
the cool water of 

Other Insects occurring in this habitat 
are sucking insects such as cicadas 
(Cicadidae), scale insects (Coccidae), 
stick insects (Phasmatidae), and leaf 
beetles (Chrysomelidae). 

The moist litter and fallen logs support 
a wide variety of cryptozolc fauna. 
These include the carnivorous snails 
Vic taphan ta compaota, S t r a n g e s t a gaw-
l e r i , and P r o l e s e p h a n t a d y e r i , which are 
all rare and localized. 

Among the many small 
are several species 
the area. These for 
large populations of 
land nemerteon, and 
land planarlan. Of 
cance is Geoplana wa 
species of planarlan 
ded in the Otways we 

endodontid snails 
largely confined to 
ests also contain 
the bush leech, the 
several species 
particular signif1-
r r a g a l e n s i s, a rare 
in Victoria recor-

t open forest. 

Victaphanta compacta ( the Otways b lack 
s n a i l ) : one of the r a r e c a r n i v o r o u s 
s n a i l s found in the wet open and c losed 
f o r e s t s of the s tudy a r e a . 
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Dry open forest 

The relativ 
here result 
lation. Mo 
beetles (Co 
(Isoptera) , 
cockroache 

tera), file 
and wasps ( 
represented 
over 10 spe 

ely warm and dry environment 
s in a prolific insect popu-
ths and butterflies (Lepidop-
leoptera), termites 
grasshoppers (Orthoptera), 
s (Blattodea) , bugs (Hemip-
s (Diptera), and ants, bees, 
Hymenoptera) are all well 

These forests also contain 
cies of land planarlans. 

Grassy woodland 

Like dry open forests, this habitat type 
supports a large insect population that 
includes representatives of most fami­
lies mentioned above, although species 
diversity is reduced. 

Heathy woodland 

Pew Insects are specifically confined to 
this habitat - most also occur in 
others. Ants and ant lions (Myrmeleon-
tidae) are found in sandy soils. 

Pastures 

A number of insects occur, particularly 
crickets and grasshoppers (Orthoptera). 
Land planarlans are of the typical 
plains species of yellow-dominant form. 

Inland flowing waters 

Several fresh-water snails and limpets 
have been recorded. V e l u s i n i o ambiguus 

and H y r i d e l l a d r a p e t a are fresh-water 
mussels commonly encountered in inland 
creeks and rivers. Yabbles occur in 
most streams. 

Inland standing waters 

The numerous lakes of the study area 
provide a series of aquatic habitats 
ranging from fresh water to extremely 
saline. Of special Interest is a large 
population of operculate molluscs 
( C o x i e l l a s t r i a t a ) , which lives in Lake 
Corangamite and some other saline lakes. 
Other saline waters, such as Lake 
Gnotuk, have very sparse populations of 
Po tamopyrgus n i g r a and a few oligo-
chaetes. while Lymnaea t o m e n t o s a and 
Bul inus sp. are found in fresh-water 
lakes such as Lake Colac. 

References 

Bavly, I.A.E., and Williams, W.D. 
"Inland Waters and their Ecology." 
(Longman: Australia 1973.) * 

Brook, A.J, "Anurans of the Corangamite 
Study Area." Report to the Land Con­
servation Council, 1974. 

Cayley, N.W, "What Bird is That?" 
(Angus and Robertson: Sydney 1931-) 

Chessman, B.C., and wmiams, W.D. 
Distribution of fish In inland saline 
waters in Victoria, Australia. A u s t ­
r a l i a n J o u r n a l of Marine and Freshwater 
Resea rch , 1974, 25, 67-72. 

384/76-8 



98 

C.S.I.R.O. An index of Australian bird 
names. C . S . I . R . O . D iv i s ion of Wi ld l i f e 
Resea rch , Techn ica l Paper No. 20, 1969. 

Emison, W.B., Porter, J.W., Norris, K.C., 
and Apps, G.J. Ecological distribution of 
the vertebrate animals In the volcanic 
plains - Otway Range area of Victoria. 
F i s h e r i e s and W i l d l i f e P a p e r s , V i c t o r i a , 
No. 6, 1975. 

Fleay, D. The rare dasyures (native 
cats). V i c t o r i a n N a t u r a l i s t , 1932-33, 49, 
63. 

Frankenburg, R.S, "Studies on the Evolu­
tion of Galaxild Fishes with Particular 
Reference to the Australian Fauna." (Ph.D. 
Thesis, University of Melbourne, I969.) 

Lake, J.S. "Freshwater Fishes and Rivers 
of Australia." (Nelson: Melbourne 1971.) 

Llttlejohn, K.J. Amphibians. 
Yearbook 1971, 85, 1-11. 

V i c t o r i a n 

Llttlejohn, M.J., and Martin, A.A. The 
Grinla Laevis complex (anura: Leptodactyl-
idae) in south-eastern Australia. A u s t r a ­
l i a n J o u r n a l of Zoology, 1964, 12, 70-83. 

McVicar, J., and McParland, R. "Report on 
the Animals of the Corangamite Study Area, 
from the Collections and Archives of the 
National Museum of Victoria." Report to 
the Land Conservation Council, 1974. 

Rawllnson, P.A. Reptiles. 
Yearbook, 1971, 85, 11-36. 

V i c t o r i a n 

Renowden, J. "An Ecological Survey of 
the Freshwater Fish of the Otway Dist­
rict." (B.Sc. Hons. Thesis, University 
of Melbourne, I968. 

Ride, W.D.L. "A guide to the Native 
Mammals of Australia." (Oxford Univer­
sity Press: Melbourne 1970.) 

Rogan, P.L,, and Turnbridge, B.R. 
"Guide to Angling." (Victorian Fisher­
ies and Wildlife Division of the Minis­
try for Conservation: Melbourne, in 
press.) 

Sanders, K.J. Fish of the estuaries. 
V i c t o r i a ' s Resources , 1973, 15) 3. 

Troughton, E. "Furred Animals of Aust­
ralia." (Angus and Robertson: Sydney 
1941.) 

Turnbridge, B.R. The elusive grayling. 
Freshwate r F i s h e r i e s N e w s l e t t e r No.2, 
1972. 

Wheeler, R. "A Handlist of the Birds 
of Victoria." (V.O.R.G; Melbourne 
University Press: Melbourne I967.) 

Williams, R.J. Vegetation regions of 
Australia. In "Atlas of Australian 
Resources"'. (Department of National 
Development: Canberra 1955-) 

(Various papers of Interest may also be 
found in issues of The A u s t r a l i a n Bird 
Watcher, The Bird Observer , and Geelong 
N a t u r a l i s t . ) 



PART III 

LAND USE 



99 

HAZARDS 

Prior to European settlement of Austra­
lia, many ecosystems were relatively 
stable. Changes did occur as a result 
of normal geological processes, but 
these were long-term. 

The Impact of Man has resulted In the 
disturbance of the stability of many 
environmental variables comprising nat­
ural ecosystems. Some of these changes 
aimed at improving the environment for 
Man have, through lack of understand­
ing, resulted in deterioration of the 
land. 

This chapter discusses the known haz­
ards associated with various land uses 
in the study area. 

Soil Deterioration 

of salts to concentrations toxic to 
plants in the surface layers of soil. 

Soil deterio 
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cess is such 
loss of soil 
considered t 
well as this 
tion and wat 
streams and 

ration involves the commun-
s of production. Although 
g formed all the time from 
ng of parent rock, the pro-
a long-term one that any 
from productive land can be 
o be a permanent loss. As 
, soil erosion causes silta-
er-quality problems in 
reservoirs. 

Soils vary in both the extent to which 
they can withstand disturbance and the 
manner In which they deteriorate follow­
ing disturbance. 

Water erosion 
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Landslips are common 
most of the Otway Ranges. In 
slve landslip damned the east 
he Barwon River, forming Lake 
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Elizabeth. The severity and frequency 
of landslips has been Increased by cult' 
ural developments. 

Landslips - prone to occur in the s teep , 
h igh-ra in f a l l areas of the Otway ranges. 

Landslips and rockfalls are a hazard to 
traffic along the Great Ocean Road and 
along many of the minor roads through 
the ranges. The steeper slopes that are 
cleared for agriculture are very prone 
to landslips and evidence of this can be 
seen in the stock terracettes covering 
the hills near Apollo Bay. 

On the Tertiary sediments, slumping of 
soils is localized to laterite plateaux 
surrounding the Barwon River and its 
tributaries upstream from Winchelsea and 
in the Heytesbury district. In these 
cases, landslips often occur halfway 
down slopes and possibly coincide with 

Stock t e r r a c e t t e s are formed as c a t t l e 
gradually cause mass movement of f r i ab l e 
s o i l s on s teep s lopes , 
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the emergence of springs below the lat­
erltic cappings. 

However, in contrast-to the Mesozolc 
sediments of the Otway Ranges, slumping 
is not the most serious problem for the 
soils developed on Tertiary sediments. 
Almost every cleared drainage line in 
the moderately to severely undulating 
parts of this coastal Tertiary plain is 
susceptible to gully and tunnel erosion. 
The areas most highly prone to such ero­
sion are the tributaries of the Barwon 
River upstream from Winchelsea, the 
Heytesbury settlement near Jancourt, and 
the Glen Thompson area in the north-west 
of the study area. In these areas it is 
not uncommon to find gullies up to 15 
metres deep. 

The sandy country in the Heytesbury dis­
trict is prone to incipient sheet ero­
sion when used for agriculture. 

Some areas of public land in this sandy 
country have been used for surface 
stripping of sand and gravel and, unless 
reclamation has been implemented, severe 
sheeting and rilling can result. Exam­
ples of this can be seen at Barongarook, 
Carlisle, and Gellibrand and in the Bald 
Hills near Anglesea. 

Wind erosion 

In the study area, wind erosion is only 
a serious problem on a few sand dunes at 
river mouths of the Otway Ranges and at 
Peterborough. These dunes are at or 

Soi ls on Ter t ia ry sediments are subject 
to erosion. 

near popular beaches and so receive 
heavy trampling in the summer months. 
Once unstable, they become a hazard to 
nearby buildings and roads. 

Stabilization is achieved by the tedious 
vegetative establishment of marram 
grass, A rather novel problem associat­
ed with wind erosion in the study area 
arises when Lake Corangamite retreats 
after successive dry years: C o c a i n e l l a 
shells blown from the dry lake bed cover 
surrounding paddocks and block roads. 

Salting 

The accumulation of toxic levels of 
salts in the surface layers of the soil 
is commonly a problem of dryland farming 
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Marram g r a s s , introduced from Europe, i s 
very e f fec t ive in dune s t a b i l i z a t i o n . 

where the hydrologic balance has been 
upset by clearing of deep-rooted natural 
vegetation. Salting occurs to some ex­
tent in the study area, particularly on 
soils developed on Tertiary sediments 
where annual rainfall is less than 800 
mm. It is a significant problem on 
Quaternary sediments around Lough Cal­
vert, which drains the salt-lake system 
to the north of Colac. 

Fire 

The accumulation of fuels in the forests 
of the study area combines with hot, dry 

summers to 
There Is e 
ly resulti 
hunting te 
been a sig 
ion of the 
fact many 
depend on 

produce a high fire danger, 
vldence that wildfire, probab-
ng from lightning and the 
chnlques of Aborigines, has 
niflcant factor in the evolut-
forest plant communities. In 

of these communities probably 
fires for their survival. 

In the early days of European settlement 
extensive areas of productive forests 
were destroyed by fire associated with 
land-clearing operations. In latter 
years, damaging fires were recorded in 
1919, 1920, 1926, 1933, 1934, 1936, and 
1938. In 1939, fires burnt 87,000 hec­
tares of forest In the study area and 
there were enormous losses of other 
property. During the last 10 years, 233 
forest fires have occurred in the study 
area - more than 30% of them originated 
on adjoining private property, and 13% 
were attributable to forest visitors, 

The fire hazard 

From the aspect of fire hazard, three 
broad forest vegetative types may be 
identified. 

The mountain 
the higher e 
comprises mo 
gums with a 
is high, and 
remains damp 
favourable g 
heavy fuel a 
an extremely 

forest type that occupies 
levatlons of the Otway Range 
untain ash, messmate, and 
dense understorey. Rainfall 
in some years the forest 
throughout. However, the 

rowing conditions lead to 
ccumulatlon and in dry years 
high fire danger results. 
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The foothill 
northern and 
Range consist 
mint with an 
species. The 
750 mm per ye 
and spring, 
ic quantities 
which dries o 
fire hazard 1 

forests occupying both the 
southern slopes of the 
of stringybark and pepper-
understorey of low scrub 
rainfall, of the order of 
ar, falls mainly in winter 
The eucalypts spread prollf-
of leaf and bark material, 
ut in summer. Consequently 
s very high. 

The lowland forests and woodlands occupy 
areas west of the main Otway Range and 

Woodlands present a high f i r e danger. 

Early de tec t ion i s an e s s e n t i a l fea ture 
of adequate f i r e con t ro l . Fire tower, 
P e t e r ' s H i l l . 

along the coastal strip. They comprise 
stunted eucalypts, along with heaths, 
grasstree, and scrub species. This veg­
etation burns readily and fire hazard is 
very high, particularly adjoining the 
much-frequented coastal resorts such as 
Lorne. 

Successful control of wildfire depends 
on early and effective initial attack. 
The keys to success involve early de-
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tectlon, good access, and rapid mobiliz­
ation of men and equipment. 

Seven lookout towers in the study area 
are manned during the fire-danger period 
and aircraft are used as required to 
supplement them. A network of access 
roads and tracks is maintained through­
out the area and men and fire-fighting 
equipment are located at strategic 
centres. During the fire-danger period, 
crews maintain constant radio contact 
with their headquarters and are held on 
stand-by, ready for immediate call, at 
week-ends and holidays. 

Fuel-reduction burning is carried out in 
the study area under prescribed condlt-

Prevention of wi ldf i res i s p a r t i a l l y 
achieved by adequate pa t ro l s and 
education. 

ions that will support low-intensity 
fire, thereby reducing fuels with little 
permanent damage to the forest. Such 
burning is confined to the foothill and 
lowland forest, as the species of the 
mountain forest are sensitive and sub­
ject to damage, even In a mild fire. 

Flooding 

Stream floods occur with some regularity 
within the study area, but are seldom 
violent. However, due to the flat grad­
ients and indirect outfalls to the sea 
of some streams, coastal areas may be 
subjected to inundation for prolonged 
periods. 

Flash flooding Is typical of streams 
with headwaters in the Otway Ranges, 
particularly those on the southern 
slopes with steeper gradients and direct 
access to the sea. However, such floods 
cause little damage to property. 

Floods along the Barwon River valley 
cause inconvenience at times to individ­
ual landholders. 

Lakes 

Usually lakes have sufficient freeboard 
within their natural banks to accommod­
ate all but abnormally heavy series of 
inflows. Lake floodlngs within the 
study area are therefore infrequent. 

Prior to the 1950s flood period, the 
last serious lake floodlngs were report-
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ed in the I87OS. However, many thous­
ands of hectares of public and private 
land were inundated between 1952 and 
i960 around the margins of Lakes Corang­
amite, Gnarpurt, Murdeduke, and Colac, 
and Lough Calvert. Artificial drainage 
works have now substantially removed the 
likelihood of similar floods occurring 
again. 

Lakes Corangamite and Gnarpurt 

Lake Corangamite lies in a basin of 
internal drainage having no natural sur­
face outlet to the sea. This basin has 
a total area of approximately 3,289 km , 
of which some 2,331 km is within the 
study area. It contains a number of 
well-defined sub-catchments. The Woady 
Yaloak River is the most important, as 
it drains an area of 1,166 km , com­
prising the north-eastern sector of the 
basin above Cressy. 

Lake Corangamite itself is about 32 km 
long and from 3 to 11 km wide, normall^^ 
occupying an area of around 23,000 ha. 
Between about 1890 and 1950, the surface 
area is believed to have been about this 
order. This fluctuated between winter 
and summer and from year to year, with­
out, apparently, causing any significant 
inconvenience. 

Lake Gnarpurt, situated to the north­
west of its larger neighbour, is separ­
ated from it by a narrow strip of land. 
It has a "normal" area of about 2,347 
hectares, but under drought conditions 

The c reep ing l akes problem: Lake 
Corangamite , August 19 53. 

this is much reduced. In very wet years 
such as 1952, 1956, and I960, Lake Gnar­
purt overflows into Lake Corangamite. 

Prior to 
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Prom 1951 to 1956 the level of Lake Cor­
angamite rose 4.4 metres, resulting in 
the amalgamation of Lakes Corangamite, 
Gnarpurt, and Martin into one body, thus 
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Valuable g r az ing land l o s t through wave 
e r o s i o n : Lake Corangamite , 1958. 

flooding many thousands of hectares of 
privately owned land. Several roads 
were cut and homes flooded or Isolated. 
Wave action caused severe erosion of 
good grazing land. 

The first Inquiry on this creeping lake 
problem was placed before the Parliamen­
tary Public Works Committee in October 
1955, and the Final Report, issued In 
December 1956, recommended a scheme to 
divert almost the entire flow of the 
Woady Yaloak River to the Barwon River. 

As a result of the findings of this 
Inquiry, the State Rivers and Water 

Supply Commission constructed a major 
diversion channel from the Woady Yaloak 
River to the Warambine Creek, which 
flows into the Barwon River. 

In order to maintain a constant flow in 
the diversion channel and to prevent 
flood flows entering Lake Corangamite, a 
regulating storage with a capacity of 
87,000 Ml was completed in the Cundare 
Pool In 1959. A 1,200-mm-dlameter pipe 
also connected Lakes Gnarpurt and Coran­
gamite through the narrow strip of land 
separating them to permit control of the 
level of Lake Gnarpurt, Despite several 
wet seasons since their completion, 
these works have proved successful. 

Lake Murdeduke 

The normal area of this lake is now 
about 1,255 hectares, with a depth of 
314 m and a water level with a reduced 
level (R.L.) of 28O ft. (Imperial units 
are used for reduced levels because a 
new datum is to be introduced; R.L. will 
then be expressed only in metric units.) 
Very little, if any, private land is 
flooded at this level. Natural Inflow 
is from the Mia Mia, Barunah, and Mount 
Hesse Creeks. The lake rose quickly in 
1952, when it received water that over­
flowed from the northern end of Lough 
Calvert, and poured down the Mount Hesse 
Creek, Local Information suggests that 
this had happened previously in I875. 

By 1956, Lake Murdeduke had risen to 
R.L. 289 ft (6 m deep), the surface area 
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then being about 1,860 hectares. Avail­
able information indicates that some 575 
hectares of private land was submerged, 
practically all in two large properties. 
In 1958-59 overflow from Lough Calvert 
was controlled and the natural flow of 
the upper reaches of Mount Hesse Creek 
was diverted into the Woady Yaloak chan­
nel. 

The lake then gradually receded to its 
present level. During the winters of 

Prevention of f looding: The Woady 
Yaloak divers ion channel o u t f a l l . 

i960 and 1974 the lake rose to about 
R.L. 283 ft, but the danger of serious 
flooding seems to have been removed. 

Lake Colac and Lough Calvert 

Lake Colac is relatively large, having 
an area of approximately 2,690 hectares. 
It has a drainage basin of approximately 
23,000 hectares, the main contributor 
being the Barongarook Creek, which en­
ters the lake at the southern end. The 
natural overflow from Lake Colac is at 
the north-eastern end, where a depress­
ion runs some 7 km to Lough Calvert. 

Lough Calvert consists of a chain of 
lakes and swamps approximately 16 km 
long to the east of the Colac—Cressy 
Road, with an area of approximately 
2,100 hectares. 

Following very high rainfall in 1951 and 
1952, Lake Colac filled and overflowed 
into Lough Calvert. This led to the 
flooding of approximately 6,070 hectares 
of privately owned land. Seven farms 
were vacated and another 100 or so ser­
iously affected, Floodwaters were 2.5 m 
deep in some places. 

Water that overflowed from Lough Calvert 
reached Lake Murdeduke, as explained 
previously. 

The Lough Calvert Drainage Trust was 
constituted in 1953 to construct and 
manage drainage works to remove surplus 
water. A low-level outfall channel was 
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constructed from the Lough to the Salt 
Lake depression, which connects to the 
Blrregurra Creek near Warncoort and 
thence to the Barwon River east of Blrr­
egurra. This outfall was subsequently 
improved and extended through the Lough 

itself, and by 1958 the problem had been 
largely resolved. 

The Lough Calvert Drainage Trust Is also 
responsible for the regulation of water 
from Lake Colac when the level exceeds 

Flat areas are subject to waterlogging. 
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R.L. 385.50 ft. Releases are approved 
by the State Rivers and Water Supply 
Commission and are carried out between 
May and September, which is off-
irrigation season on the Barwon River. 
This is necessary, as the water has a 
salinity of 2,000 to 3,000 mg per 1 at 
that time and is thus unsuitable for 
continuous irrigation. Salinity in the 
Barwon River below the junction of the 
Blrregurra Creek is monitored when 
diversions are taking place, and the 
releases regulated to avoid exceeding 
1,000 mg per 1. 

Resumption of freehold land 

In 1966, the Lake C o r a n g a m i t e Act No. 
7381 was passed by Parliament relating 
to the surrender to the Crown of certain 
lands inundated by or adjacent to Lakes 
Corangamite, Gnarpurt, and Murdeduke. 

The Act provided for owners of land in 
these areas that lay below R.L, 38O ft 
(Corangamite), R.L. 389 ft (Gnarpurt), 
and R.L. 283 ft (Murdeduke) to elect 
within a period of 2 years to surrender 
such land to the Crown. Land that ad­
joined these lands and that had been 
eroded by wave action could also be sur­
rendered. 

Compensation was paid to land-owners 
surrendering land in accordance with a 
sliding scale based on a percentage of 
the value of undeveloped land that was 
not subject to flooding. The minimum 
compensation payable was $50 per acre. 

The Cundare Pool was being used to 
deliberately impound water; the Parl­
iamentary Public Works Committee there­
fore recommended in 1964 that the neces­
sary steps be taken to enable the State 
Rivers and Water Supply Commission to 
acquire all alienated lands in that area 
below the full supply level of R.L. 39I 
ft, together with a flood easement on 
the marginal lands below R.L. 392.5 ft. 

The area involved totalled 2,230 hec­
tares, of which 150 hectares had already 
been acquired by the Commission and 
about 200 hectares would be flood ease­
ment . 

All resumptions have now been finalized 
and the bulk of the land is leased for 
grazing under licence, in many cases to 
the original owners. 

Fungi 

Cinnamon fungus 

The so11-Inhabiting cinnamon fungus 
(Phytophthora cinnamomi) attacks the 
small feeder roots of a wide variety of 
native trees and shrubs, making it diff­
icult for them to absorb water and nut­
rients from the soil. There is evidence 
that this pathogen was introduced into 
the study area relatively recently. 

The symptoms of damage appear in the 
foliage of trees and shrubs and strongly 
resemble those produced by drought and 
nutritional disorders. The fungus is 
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spread by the transfer of infected soil 
and by running water. It attacks plants 
most vigorously in warm moist soils. 

Once the soil has been infected, the 
fungus cannot be eliminated without in­
curring great expense and jeopardizing 
the survival of the existing flora. To 
date the only successes have been re­
corded in nurseries, where small amounts 

of soil can be treated with soil fumlg-
ants. 

This fungus was first noted in the study 
area in 1972 in the foothill forests, 
particularly around Wormbete and Anga-
hook. It has the potential to kill sig­
nificant areas of eucalypt forest. 

Other fungi 

The needle-cast fungus Sclerophoma p i t o -
p h y l l a does affect radlata pine within 
the study area, but is not a serious 
problem. 

Pest Plants 

Many factors govern the growth and den­
sity of infestation of noxious weeds, 
but rainfall, soil type, and land util­
ization have the greatest influence. 

There are 93 we 
under the Vermi 
for the State o 
visions require 
carried out. A 
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Cinnamon fungus, recent ly introduced 
in to the area, has the po t en t i a l to k i l l 
s i g n i f i c a n t areas of eucalypt fo re s t . 

Most species of noxious weeds only in­
fest areas that have suffered some soil 
disturbance. Weed species have thus be­
come plentiful along roads, in grazed 
areas, or at sites of old sawmills. 



Ill 

Table 9 

HABITATS OF THE MAIN NOXIOUS WEEDS IN THE CORANGAMITE AREA 

Habitat 
Black 
berry 

Bone-
seed Ragwort Box 

thorn 

Spear, shore, & 
variegated 
Thistles 

Undisturbed native 
vegetation 

Disturbed native vege­
tation (by logging, 
grazing, and recrea­
tional usage) 

Native vegetation 
cleared for timber, 
mining, or agriculture 

Roadside easements 

River frontages 

Coastal foreshores 

camps, and farms. They are of concern 
because they may compete with desirable 
species, impede access, or possess un­
desirable properties such as thorns, 
prickles, or toxicity. 

The principal weeds in this area are the 
perennials, of which blackberry, rag­
wort , boneseed, and boxthorn are the 
most prevalent. 

In the Otway Ranges and foothills ex­
tending west to Warrnambool, ragwort, 
blackberries, tutsan, and boneseed are 

well established, 
habitats. 

Table 9 shows their 

Ragwort ( S e n e c i o j a c o b a e a L . ) 

This pasture weed is poisonous to stock, 
but sheep are less affected than other 
animals and can be grazed lightly on it. 

It is a prolific seed-producer and is 
spread by wind, water, and grazing 
stock. Root pieces can be spread by in­
adequate cultivation. When new areas of 
bushland are cleared for sowing pasture. 

384/76-9 
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the seed germinates and, if the plant is 
allowed to become established, eradicat­
ion and control is costly. 

Blackberry (Rubus f r u t i c o s u s L. agg.) 

Blackberry is widespread throughout the 
study area, but is more prolific in the 
Otway Ranges. It grows along waterways 
and roadsides, and on neglected farms, 
and Is persistent. 

It is difficult to eradicate, especially 
where access is difficult. Its persist­
ence Is due to its efficient reproduct­
ion and to the prickly growth that dis­
courages stock from eating or trampling 
the plant. 

Boneseed (Chrysan themoides m o n i l i f e r a 
L.) 

This weed poses more an environmental 
problem than an agricultural one, as it 
has the ability to compete with and 
eventually kill out native shrubs and 
flora. In agricultural situations the 
plant rarely survives, as stock will 
graze and trample it and cultivation 
will kill young plants. However, it 
presents a critical ecological problem. 
It is becoming established on public 
land along the coast and in the east of 
the study area. 

Boxthorn {Lycium ferocissimum Miers) 

In the early days of settlement, this 
plant was grown for wind breaks and used 

as fences. The seed is spread by birds, 
which eat the fruit. It grows in agric­
ultural situations and, if left unatten­
ded, will cover large areas of ground 
and provide excellent shelter for 
rabbits. Boxthorn is chiefly found on 
fencellnes, badly managed farms, and 
public lands throughout the study area. 

Other weeds of agricultural importance 
throughout the study area include 
variegated thistle, shore thistle, Pat-
erson's curse, horehound, spear thistle, 
ox-eye daisy. Cape tulip, and soursob. 

Vermin 

Animals declared vermin under the Vermin 
and Noxious Weeds Act found in the study 
area are rabbits, foxes, hares, and ; 
feral dogs. Feral cats are not covered \ 
by the Act, but do constitute pest ; 
animals in this area. The degree of in- \ 
festatlon, type of damage, and methods \ 
of control for each of these animals [ 
vary for different environments. 

Rabbits '. ' 
I 
i 

The rabbit is found throughout the whole 
study area, but to a lesser degree in 
the timbered Otway Ranges. 

On farmlands the rabbit, if control 
measures are not maintained, competes 
with stock for food and taints pasture to 
the stage where stock will not eat it. 
Public lands such as coastal foreshore 
reserves and other areas set aside for 
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public use can be denuded of all native 
growth and suffer serious soil erosion. 

The coastal margins, consisting of sand 
dunes and cliffs, and the stony rises 
are two areas where methods of control 
such as bait poisoning with IO8O and 
fumigation must be consistently and vig­
ilantly carried out to maintain control 
of the rabbit population. 

The flat undulating volcanic and coastal 
plains support heavy infestations. How­
ever, control is much easier here as all 
recognized methods of destruction can be 
used. The myxoma virus continues to 
assist in reducing the rabbit population 
throughout the study area. 

Foxes 

The fox is common in the region and 
lives in all types of habitat. It is 
not as serious a predator of lambs in 
fat-lamb-raislng districts of the region 
as was previously thought, but can be a 
threat to smaller native fauna and birds 
where carrion sheep are not so readily 
available. Some landholders carry out 
control work by poisoning, but the pop­
ulation is reduced mainly by shooters 
and by secondary poisoning when rabbit 
poisoning is being carried out. 

Hares 

This animal usually inhabits the undul­
ating plains country and only becomes a 
problem when a large colony forms. As 

the hare has only one litter a year and 
the young are easy prey for animal pred­
ators, it takes a number of years to 
form a colony. For several years in 
this study area the hare population has 
not reached the number where crop and 
young tree damage has been prevalent. 
Control is chiefly carried out by shoot­
ing. 

Feral dogs 

The feral dog is uncommon in the study 
area and stock losses caused by this 
animal are very low. Its main food com­
prises large native animals such as the 
wallaby. 

The hydatid tapeworm is a common parasite 
in these dogs but their significance as 
sources of infestation for humans and 
domesticated livestock is unknown. 

Feral cats 

These animals are relatively common 
throughout the study area. They occur 
in a wide variety of habitats and pose a 
threat to the smaller native animals and 
birds. 

Insects 

Slrex 

S i r e x n o c t i l l i o , a European wood wasp 
that attacks coniferous trees, was first 
detected on private property in the 
study area in 1967. Outbreaks have con-
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tlnued and currently present a threat to 
the softwood plantations near Beech For­
est and Bambra. 

Control by destructi 
has had limited succ 
the insect has compl 
before external sign 
veal its presence, 
insects have emerged 
other trees. Howeve 
palgn to breed and r 
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Phasmatlds 

on of infected trees 
ess because usually 
eted its life cycle 
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By that time the 
and laid eggs in 
r, an extensive cam-
elease insects para-
een under way for a 
their successful 
en effected in most 
infestation on pri-
the study area. 

A plague of the phasmatld Insect 
Didymur ia v i o l e s c e n s has built up in the 
mountain ash forests east of Melbourne 
since 196I. In some areas it has 
threatened destruction of that species. 
However, no serious phasmatld infestat­
ions have occurred in the mountain ash 
forests in the Otways. 

Other insects 

Various Insects are minor hazards In the 
study area. These Include bark beetles. 

cup moth, gum-leaf skeletonlzer, and the 
blue-gum moth. 
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NATURE CONSERVATION 

Conservation is concerned with Man's 
relation to his environment. It was 
described in Chapter 2 as being the wise 
or balanced use of resources to provide 
for his physical and spiritual needs, 
both now and in the future. 

This chapter discusses those aspects of 
conservation concerned with the native 
species, communities, and landscapes of 
the area, which are commonly grouped 
under the collective heading ^nature 
conservation'. The following chapters 
consider other aspects, related to the 
production of food, fibre, and minerals. 
In some cases these activities also 
depend upon native species. 

Ecology 

Irrespective of their particular inter­
est, all conservationists are basically 
concerned with environments and their 
use. The environment has both spiritual 
attributes, such as Inspiring landscapes 
and remoteness, and physical attributes 
such as topography, timber, and min­
erals . v • ,• 

Its character is due to the Integration 
of factors such as climate, soil, and 

vegetation, which have been discussed In 
the preceding chapters. Knowledge and 
understanding of these and of their 
interactions are essential for conserva­
tion. 

Ecologlsts have developed terms and con­
cepts that, although only convenient 
working abstractions, clarify our 
thinking and enable us to describe and 
discuss the otherwise incredibly complex 
web of Interactions. 

The ecosystem - the unit of study - is 
applicable on many scales; the whole 
world may be regarded as an ecosystem, 
as can a lake, a forest, or a small part 
of the soil beneath the floor of the 
forest. Each ecosystem contains four 
interacting parts: the inorganic mater­
ials, producers (green plants), consum­
ers (chiefly animals), and decomposers 
(chiefly bacteria and fungi). 

Biological communities 

Biological community is the term given 
to any naturally occurring group of 
different organisms whose members: 

( 1) inhabit a common environment 
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( 11) interact either directly or in­
directly with each other (espec­
ially through food chains) 

(ill) are relatively independent of 
other groups 

Some communities form more readily re­
cognizable entities than others - for 
example the flora and fauna of a pond -
but in fact no community Is ever a 

A pond could be s t u d i e d as one ecosystem, 
but i t s bounda r i e s a r e a r b i t r a r y . I t i s 
not b i o l o g i c a l l y i s o l a t e d from sur round­
ing ecosys tems . 

closed system, since interactions, move­
ment of animals, and transfers of energy 
continuously take place across any 
arbitrarily defined boundary. 

Stability 

Each community has evolved within its 
particular environment, and so together 
the species form a dynamic but fairly 
stable system. Undisturbed, the commun­
ity represents the best combination and 
relative abundance of the available 
plant and animal species that can con­
tinue to live and compete with each 
other in the prevailing soil, topograph­
ic, hydrological, and climatic con­
ditions. 

Different s 
of stabilit 
tend to be 
variety. In 
stability d 
of clrcumst 
vegetation; 
topographic 
nesses. 

ystems have varying degrees 
y. The more stable often 
those containing the greater 
some of the most vulnerable, 

epends on some particular set 
ances such as specialized 
others may have inherent 
, soil, or hydrological weak-

The Influence of Man 

Man is an important part of most world 
ecosystems. He is only one of many 
species, but his dense and rapidly grow­
ing centres of population and his 
ability to manipulate other species and 
parts of his physical environment make 
him very Influential. He has affected 
- either directly or indirectly - all 
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Remnants of a manna gum woodland near B e l l b r a e . 
the fences and hare ground due to g r a z i n g . 

Man ' s i n f l u e n c e i s e v i d e n t f ro m 
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parts of this study area. Pressure of 
grazing by rabbits and domestic stock 
and the invasion by exotic weeds have 
changed the original pastures. Timber 

Wet c l o s e d f o r e s t of myr t l e beech, one 
of the most complex and s t a b l e communi­
t i e s in the s tudy a r e a . 

harvesting has changed much of the vir­
gin forest, while the fire regime has 
been drastically altered. The network 
of access tracks is such that few, if 
any, parts of the area are further than 
5 km from the nearest vehicle track. 

Despite these pervading effects, it is 
convenient and generally accepted to 
distinguish between artificial systems 
(such as urban areas and farms) in which 
Man's influence is obvious, and "nat­
ural" ones (such as eucalpyt forests) 
which it is not so obvious. 

Man must provide himself with adequate 
supplies of food and fibre, many of 
which he can best obtain from artificial 
systems such as wheat fields and pine 
plantations. He must manage such sys­
tems In a way that permits the combina­
tion of introduced plants and animal 
species to maintain general stability 
within the soil, topographic, hydrolog­
ical, and climatic systems, just as the 
original natural combination did. 

Certain other of Man's needs can best be 
provided by natural systems. Awareness 
of this is causing a rapidly growing 
demand, here as elsewhere, for land to 
be set aside and managed specifically to 
preserve the natural or native fauna, 
flora, and landscapes. 

Conservation Needs 

Some of the types of land required to 
satisfy the needs of nature conservation 
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are discussed below. Each has value for 
our edification, inspiration, and rec­
reation. Each requires different levels 
of management and manipulation. Their 
naturalness can vary considerably, being 
greatest in large areas used for refer­
ence and least in those intensively man­
aged to preserve some endangered species 
or the remnant of a former landscape, 
and in areas that people are encouraged 
to visit for education and recreation. 

None necessarily requires a monopoly of 
the land. Often they are compatible 
with each other or with commercially 
productive uses. 

Areas for reference 

Viable and relatively undisturbed examp­
les of all land types (differing in land 
forms, soils, or biological communities) 
need to be set aside as reference areas 
to which those concerned with changing 
and managing land for either productive 
or aesthetic uses can refer when trying 
to solve the resultant problems. 

As with references and standards used in 
other fields, these areas must not be 
tampered with, and natural processes 
should be allowed to continue undisturb­
ed. Access should be restricted to com­
petent observers carrying out approved 
work, and no experimental manipulation 
should be permitted. . . . 

Continued studies of natural features 
and their dynamics Increase our know­

ledge of the ecological laws and pro­
cesses on which Man's survival may ulti­
mately depend. Reference areas act as 
standards against which the progress and 
effect of human alteration and utiliza­
tion of the land can be measured. They 
will also provide a valuable gene pool • 
of wildlife species. Such material is 
already being used, and will be increas­
ingly used, to produce genetically 
strong domesticated species. 

Although all land types need to be rep­
resented in reference areas, the need is 
most urgent in those that have been ex­
tensively developed for uses such as 
agriculture or softwood timber. 

Few, if any, areas suitable for refer­
ence remain in some land types, such as 
those of the volcanic plains. Conscious 
effort must be made to retain reference 
areas of other land types currently 
being developed, for example some of the 
open forest types being converted to 
softwood plantations or to agricultural 
uses. 

Park areas 

Other examples of each of the major land 
types and their biological communities 
are also required for less restrictive 
inspirational, educational, cultural, 
and recreational purposes. 

Several categories of park are needed. 
Large parks containing outstanding nat­
ural features and diverse land types are 
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naturalness as llttl 
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unconfined forms of 

ficance. These have 
rlcted to a gener-
der to impair their 
e as possible (al-
such as information 
sively used). They 
wilderness suitable 
atlon, and primitive 
recreation. 

On the other hand, smaller parks are of 
particular Importance to regional popu­
lations. Higher densities of visitors 
are permitted and so the naturalness 
correspondingly declines. However, 
these parks still provide opportunities 
for contact between Man and nature, and 
serve the important function of reducing 
the pressure of visitors on more rest­
ricted parks. 

Education areas 

Education in the components and func­
tioning of ecosystems is an important 
step in the conservation of natural re­
sources. It is becoming an Increasingly 
important feature of school curricula at 
primary and secondary levels, and with 
other groups concerned with nature 
appreciation. 

The study of ecosystems is indispensably 
linked with field studies. Obviously 
some aspects of this type of education 
can take place in areas primarily used 
for production of, say, hardwood timber. 
Other aspects can only be dealt with In 

areas where the flora and fauna have 
been preserved in their natural state. 
However, nature is to be observed, felt, 
heard, smelled, and collected, and in 
some circumstances laboratory facilities 
and associated accommodation are needed 
so successive groups can undertake long-
term studies. As these activities may 
not always be compatible with full pre­
servation, some land will need to be set 
aside especially for education. 

Endemic and endangered species 

Every living thing is a unique assort­
ment of biological characteristics, 
evolved over millions of years. Each 
offers a potential enrichment of human 
knowledge limited only by our capacity 
to appreciate and understand. The loss 
of any species therefore erodes the 
quality of the human environment. Many 
people feel that Man also has a moral 
responsibility to avoid endangering 
species. 

It may be possible to ensure the contin­
ued survival of all species in zoolog­
ical and botanical gardens, but only 
protection in their natural environment 
will permit a full understanding of the 
species and their interaction with the 
physical and biological factors that 
surround them. 

Species endemic in the study area and 
endangered species must receive high 
priority for preservation. 
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Special values 

Particular areas of land are often 
needed to preserve distinctive natural 
values. 

The occurrence of a species near the 
limits of its distribution is of unusual 
scientific interest, A number of both 
plant and animal species mentioned in 
Chapters 10 and 11 reach these limits 
within the study area. 

Some animal species, for Instance the 
colony of Australian fur seal on Lady 
Julia Percy Island, favour certain areas 
as breeding localities. Other areas are 
favoured as stop-over places for nomadic 
or migratory animals. Some of these -
such as the coast between Peterborough 
and Port Fairy - are discussed in the 
block descriptions. 

Some areas provide particularly good 
examples of a geological feature or pro­
cess, for Instance the Mesozolc fossils 
that are exposed on cliffs at the Devils 
Kitchen near Princetown. 

In scientific work, plant and animal 
names must be applied with precision, 
for the validity of much research work 
hinges on the accurate identification of 
the materials involved. The type speci­
men, chosen by an author when naming a 
new species, fixes the application of 
that name and is basic to correct ident­
ification. The locality at which the 
type specimen was collected is therefore 

of considerable Importance, and protec­
tion from destruction or degradation 
should be approved for such areas. 

In other natural sciences, type sections 
or materials are used to ciefine, for 
example, soils or stratlgraphlc units. 

Small areas 

A host of smaller areas can contribute 
to nature conservation. They include 
narrow reserves along coasts, streams, 
and roads and remnants of the natural 
vegetative cover that have survived on 
areas originally set aside for purposes 
such as gravel, -water,., cemetery, and 
camping reserves. 

Since these small areas of public land 
often still bear, perhaps in a modified 
form, their original vegetation, they 
make a contribution to regional charac­
ter out of all proportion to their size. 
(An example of a small area containing a 
valuable relic of natural vegetation is 
the Themeda grassland in the small area 
of reserved forest north of Hexham.) 
They are often the only refuge for many 
of the remaining native animals. 

In the past many of these small areas 
have not been properly administered, and 
they have not been as secure against 
alienation or despoliation as they ought 
to have been. Further, their recreation 
potential has not been fully realized -
access is often difficult and they have 
not been well known to the public. 
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Appropriate management and rights of 
access to them are essential. 

Productive areas 

Some native species are valued for 
direct use. Game-shooting, a popular 
form of recreation, depends on the rel­
iable supply of native ducks and quail. 
Much of the native flora provides honey, 
and wood is obtained from many species, 
mainly eucalypts. 

Viability of Areas 

areas to remain viable. Management may 
take the form of controlling fire, 
culling animal populations, practising 
silviculture, strictly controlling the 
number of visitors, fencing to exclude 
introduced animals, or eradicating 
Introduced species. 

Choosing areas 

In addition to consideration of viabil­
ity, many other factors influence the 
selection of areas for nature conserva­
tion. 

The viability and effectiveness of 
nature conservation areas depend on a 
number of factors, including the size of 
the area, the type of community or eco­
system we wish to conserve, and the 
degree to which we can manage the area 
and control influences that tend to up­
set the natural balance. 

Large consolidated 
perimeter relative 
small or Irregular 
be better-buffered 
Intrusive factors. 
servatlon of birds 
require larger are 
for the maintenanc 
or amphibians. Co 
in more variable c 
to drought, floods 
require larger are 
set aside to ensur 

reserves have less 
to their area than 
ones and so tend to 
against the effect of 
Generally the con-
and mammals will 
as than those required 
e of plants. Insects, 
mmunities that exist 
limatic zones - prone 
, or fire - usually 
as (or more examples) 
e survival. 

Careful management may enable small 

Land is a limited resource, and good 
planning requires compatible uses to be 
grouped together on one area if pos­
sible. Where possible, a single reserve 
should cover a number of land types, % 

The migratory and nomadic existence of 
some animals requires corridors of habi­
tat - linking, for example, breeding and 
feeding grounds. 

Such corridors may be left intentionally 
through areas used for agriculture or 
softwood production, and they may even 
be used for a number of other purposes 
such as hardwood production. 

In many cases few alternatives are 
available, as only remnants of the nat­
ural systems remain. Where they exist,.' 
areas with natural boundaries such as -< 
watersheds should be selected, as they 
are usually easier to manage and main­
tain, '- . -•-.- ;•.£• 
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Retention of vegetat ion along streams r e t a i n s some nature conservation values when 
native fo res t i s c leared for ag r i cu l tu re or softwood production. The re ta ined • 
s t r i p s must, however, be su f f i c i en t ly wide to remain viable in the long term. 
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It is likely that, in practice, a 
balanced system of nature conservation 
will Include a few fairly large areas 
(more than 20,000 ha) in which the major 
communities and land types are repre­
sented, supplemented by a greater number 
of smaller areas that are more intens­
ively managed for a particular purpose. 
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RECREATION 
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The many outstanding natural features of 
the study area - in particular the 
cliffs, rock platforms, and surf beaches 
on the coast, the Otway Range with its 
waterfalls, rugged terrain, and varied 
vegetation, and the undulating pastoral 
landscape of the hinterland - give it a 
very high capability for outdoor recrea­
tion. Its recreation value is enhanced 
by its proximity to the major population 
centres of Melbourne and Geelong and its 
location on the interstate coastal route 
linking Adelaide and Melbourne, 

Outdoor recreation in the study area 
tends to be concentrated on public land, 
as it provides a variety of natural and 
semi-natural environments well suited to 
cater for a wide range of activities, 
and access is relatively unrestricted. 
Opportunities for outdoor recreation 

also exist on freehold land, often com­
plementary to those on public land. 

Factors Affecting Demand 

A number of factors collectively influ­
ence the demand for outdoor recreation 
although the precise effects of each 
have not been fully determined. 

Population 

Population growth in Melbourne and Geel­
ong, and to some extent In Warrnambool, 
Hamilton, and Colac, Influences the de­
mand for recreation in the study area. 
Melbourne's population is expected to 
increase from 2.5 to over 4 million by 
the year 2000, Geelong is considered a 
major growth centre in Victoria, and its 
population is expected to exceed 200,000 
by the year 2000, These factors will 
vastly increase recreation pressures on 
public land, particularly in the eastern 
section of the study area, which Is al­
ready attracting many visitors from Mel­
bourne and Geelong. 

Disposable Income 

Most forms of recreation require financ­
ial outlays for specialized equipment. 



126 

travel, and accommodation. It has be­
come evident from a number of overseas 
studies that people tend to spend an in­
creasing proportion of disposable income 
on recreation•as their real and dispos­
able incomes rise. 

There is also a trend of increasing aff­
luence in the community, and a greater 
participation in outdoor recreation can 
be expected to accompany this increased 
affluence. 

Mobility 

The ability of people 
reatlonal sites in the 
depends on the motor c 
since access by public 
extremely limited. As 
the community Increase 
of recreation trips al 
amount of future recre 
within the study area 
expected to expand con 
present levels. 

Accessibility 

to reach many rec-
study area 
ar for transport, 
transport is 
car ownership in 
s, the frequency 
so Increases. The 
atlon traffic 
can therefore be 
siderably over 

Parts of the coast in the study area re­
ceive very heavy recreational usage and 
this is in a large part due to the pres­
ence of a good-quality road along the 
coast. In general, areas with good 
access are used more heavily than those 
without. As access is Improved, partic­
ularly in the Otway Ranges, recreational 
pressures on an increasing number of 
areas will grow. 

Leisure time 

As productivity rises in the economy, 
leisure time increases. Although there 
is some tendency for people to use some 
of this time in other employment, it is 
likely that the time available for rec­
reation will increase also. 

Due to the uniform pattern of the work 
schedule, recreation pressures on public 
land coincide with weekends, public hol­
idays, and annual holidays. Recent 
trends towards flexible working hours -
such as three-day weekends - may lead to 
more long-distance recreation trips ex­
tending further into the study area from 
the cities. 

Education 

Studies have s 
the level of e 
in outdoor rec 
curricula now 
of environment 
environmental 
ess to tracts 
geological or 
schools. 

hown a relation between 
ducatlon and participation 
reation. Education 
incorporate a wider range 
al studies that enhance 
awareness and require acc-
of natural bushland and 
botanical sites close to 

Recreational Activities 

There is a wide diversity of recreation 
activities, and the requirements for 
land types, degree of human interven­
tion, size, and location of recreation 
areas vary. Some types are compatible 
with other land uses, while In other 
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Table 10 

INCREASE IN CAMPING AND CARAVANNING 

Total number of people using park 

Summer Autumn Winter Spring 

Increase per 
year % 

Total 

Lorne 
(5 parks) 

Warrnambool 
(1 park only) 

Killarney 

1963 
1973 

1963 
1973 

1963 
1973 

6,000 
14,000 

600 
1,800 

120 
160 

1 
3 
,000 
,000 

350 
700 

40 
40 

200 
700 

5 
15 

-

800 
2,300 

20 
60 

— 

8,000 
20,000 

975 
2,575 

160 
200 

10 

11 

2 

cases strong conflicts occur. Some ac­
tivities have requirements that confine 
them to limited parts of the study area. 

Individuals 
one form of 
participate 
during the c 
combine seve 
one outing, 
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Pew quantitive data relating to rec­
reational use of the study area are 
available. However, the increasing pop­
ularity of the coastal holiday resorts 
is indicated by estimates of the numbers 

using coastal camping parks (see Table 
10). The population of Lorne probably 
Increases from the normal 1,000 to 
22—25,000 in the January school holi­
days. The City of Warrnambool, with 
1,105 camping sites, eight motels, and 
numerous flats and holiday homes, may 
double its population - from 20,000 to 
40,000 - during the summer holiday sea­
son. 

The Influx of holiday-makers to the sea­
side in the summer months is accompanied 
by Increased usage of public land in the 
hinterland of the study area. 

The National Parks Service believes that 
40,000 people currently visit the Port 
Campbell National Park each year, com-

384/76-10 
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pared with the estimated number of vis­
itors in 1972 to parks outside the study 
area and closer to Melbourne: 

Klnglake National Park 98,000 
Ferntree Gully National Park 110,000 
Sherbrooke Forest Park 150,000 
You Yangs Forest Park 96,000 

Some recreation activities occurring in 
the study area and estimates of their 
popularity are outlined below. 

Pleasure driving 

As car ownership in the community rises. 

and tourist roads and facilities in the 
study area Improve, driving for pleasure 
is likely to become increasingly pop­
ular. Trips most often involve family 
groups and extend from half to one day. 
Day trippers are attracted to good roads 
with scenic value or historic interest, 
and their excursions often include pic­
nicking in pleasant surroundings. 

The eastern end of the Otway Range as 
well as the coast is becoming increas­
ingly popular for pleasure drives from 
Geelong and Melbourne, and the remainder 
of the Otway Range has potential for 
this use. On a fine Sunday or public 

T h e r e i s s c o p e f o r most forms of r e c ­
r e a t i o n w i t h i n t h e s t u d y a r e a . 

M a i t s R e s t , G r e a t Ocean Road, p r o v i d e s 
a s u i t a b l e r e s t i n g p l a c e f o r m o t o r i s t s 
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holiday, numbers of day trippers in the 
east of the study area and similar areas 
further east have been estimated to be 
150,000. 

Surveys by the Forests Commission during 
January 1973 showed that Ersklne Falls 
were visited by an average of 69 cars 
per day, the highest daily record being 
129 on the Australia Day holiday and 
lowest being 33 on a week day. Some 
idea of the relative level of use in 
the Otways compared with areas closer 
to Melbourne is given by surveys by the 
Australian Road Research Board on isol­
ated Sundays in January 1970: 

Sherbrooke Forest 202 cars 
Klnglake National Park 4l3 cars 
Lerderderg Gorge 167 cars 
You Yangs 320 cars 

It is difficult to know how representat­
ive of the "typical" situation such fig­
ures are, since weather, and events 
such as car rallies and club picnics, 
cause large variations. 

Driving for pleasure and picnicking are 
not confined to the coastal or Otway 
Range areas, and often cover those used 
primarily for agricultural production in 
the hinterland. 

Picnicking 

Picnic facilities are provided through­
out the study area, particularly In 
parts of the Otway Ranges and along the 

coast. The location of these is shown 
on the recreation map. Picnicking often 
occurs in conjunction with pleasure 
driving and may in fact be the main ob­
ject of the trip. Picnic sites usually 
coincide with areas of recreational in­
terest such as the Erskine Palls and 
Maits Rest reserve. 

Car rallies 

Forest roads in the 
used for competitive 
cater for a speclali 
community. They are 
night, are strictly 
ordlnating body, and 
ger to the public as 
with regular traffic 
car rallies occur on 
the study area and o 
picnic sites. 

All-terrain vehicles 

study area are often 
car rallies. These 
zed section of the 
normally held over-
supervised by a co-
present little dan-
they avoid roads 
use. Social club 
weekends throughout 
ften terminate at 

These vehicles, which are capable of 
off-road movement, include trail bikes, 
dune buggies, and four-wheel-drive veh­
icles, and drivers seem to seek the 
challenge to their driving skill posed 
by remoteness and ruggedness. 

This form of recreation is coming into 
growing conflict with other land uses. 
It may cause damage to the environment 
and destruction of essential four-wheel-
drive fire-access tracks. The value of 
remote areas to others seeking recreat­
ion may be reduced by noise pollution. 
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Bushwalking 

The Otway Range and adjacent coastline 
provide the main attractions for bush-
walking in the study area. Bushwalking 
is often combined with other activities 
such as climbing, canoeing, surfing, and 
various aspects of nature study. Two 
broad categories with differing require­
ments can be identified: short walks 
for pleasure or interest along walking 
tracks, and longer walks involving over­
night camping. 

Day walks are confined mainly to the 
coast and Otway Range, in particular the 
Lorne area and Angahook Forest Park in 
the extreme east of the study area. 
There is also interest in walks around 
extinct volcanic cones such as Tower 
Hill and Mount Elephant. 

I so l a t ed coas t l i nes provide opportunity 
for s o l i t u d e . 

The use of vehicles registered under the 
Motor Car Act 1958 on public land is 
permitted only on roads formed for the 
passage of vehicles having four or more 
wheels. However, the Land Conservat ion 
(Vehic les Con t ro l ) Act provides for the 
declaration of 'free-access areas' where 
the use of properly registered vehicles 
(under the Motor Car Act 1958 or the 
R e c r e a t i o n Vehic les Act 1973) off roads 
is not an offence. The need for provis­
ion of land for motorized recreation is 
becoming greater. 

Longer walks involvl 
require larger areas 
often include agricu 
night bushwalking is 
larity, particularly 
Aire River area and 
River, Walking club 
that 2,500 walkers v 
area during 1975-

ng overnight camping 
of bushland and 
Itural land. Over-
increasing in popu-
in the Cape Otway— 

along the Cumberland 
s have estimated 
islted the study 

Orienteering 

This sport is increasing rapidly in pop­
ularity. However, at this stage it is 
not practised to any great extent in the 
study area. The most suitable land 
types for orienteering are flat to 
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undulating terrain with forest cover but 
minimal undergrowth. In the study area 
this would include the undulating to 
hilly zone of natural vegetation or 
alternatively some softwood plantations. 
Adequate car-parking facilities should 
be ensured at the assembly point for 
competitors and their families. 

Camping and caravanning 

The study area contains a number of 
developed camping and caravan parks 
throughout, mainly in coastal areas and 
adjacent to inland lakes. Use of these 
parks is confined mainly to the summer. 
Table 10 gives estimates of numbers of 
people using a sample of municipal camp­
ing parks in each of the four seasons 
for 1963 and 1973. Coastal resorts such 
as Lorne have been experiencing annual 
increases of 10—12% in the number of 
campers and caravanners, and this rate 
must be expected to continue. These in­
creases in holiday campers will signif­
icantly affect the usage of public land 
in the areas close to holiday resorts. 

Hunting and fishing 

The major form of hunting in the study 
area is duck-shooting. Popular localit­
ies for this sport are shown on the rec­
reation map and Include Lake Murdeduke, 
Lake Colac, Lake Linlithgow, and the 
Cundare Pool. Most streams In the Otway 
Range provide good fishing, as do a 
number of rivers on the coastal and bas­
alt plains. These include the Barwon, 

Curdies, Hopkins, and Merrl Rivers as 
well as Mount Emu Creek. Popular lakes 
for fishing include Lakes Bullenmerri, 
Purrumbete, and Colac and the Hamilton 
and Allen Reservoirs. The most sought-
after fish Include the fresh-water perch 
and eels. 

Water-based activities 

Swimming, surfing, sailing, and power-
boatlng are popular at many coastal 
localities in the study area. Canoeing 
is increasing in popularity in the lower 
rocky sections of rivers on the coastal 

Disused vehicular t racks provide easy 
s t r o l l s . 
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fall of the Otway Range. A number of 
the Inland lakes have high potential for 
water-based recreation, and use of them 
is growing. Lake Colac has five clubs 
associated with it - yachting, rowing, 
sea-scouts, angling, and power-boating. 
Colac City Council is providing a new 
camping park by the lake to cater for an 
increasing demand. 

Golfing, tennis, horse-racing, etc. 

These acti 
of the rec 
local popu 
facilities 
alteration 
population 
of public 
by local g 
management 

vities form an Important part 
reation requirements of the 
lation, and the provision of 
may require substantial site 
They usually lie close to 

centres, and those on areas 
land are usually administered 
overnment or committees of 

Recreational Resources on Public Land 

Only a small proportion of public land 
in the study area has been specifically 
reserved for recreation. In the origin­
al land surveys, the coastal reserve and 
many other small reserves were set aside 
for public purposes. These included 
sports grounds and recreation reserves 
in all towns and special reserves around 
sites of natural beauty, such as some of 
the waterfalls in the Otway Range. How­
ever, there is a lack of such reserves 
on the fertile volcanic plains. Only 
about 400 ha of public land outside 
townships has been set aside for recrea­
tion in this afi;ricultural zone. Small 

reserves exist on some areas of interest 
such as Mount Rouse or Red Rock. 

In the last two decades, a number of 
reserves with high nature conservation 
and recreation value have been created 
on public land. These include the Port 
Campbell National Park (708 ha) and 
Forests Commission scenic reserves at 
Maits Rest (74 ha), Calder River (38 

^ ' j ^ ^ ' 

Hopkins f a l l s , near Warrnambool, i s one 
of the many f a l l s tha t a t t r a c t t o u r i s t s . 
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ha), Grey River (49 ha), and Kallmna 
Falls (89 ha). Larger reserves have 
recently been declared by the Forests 
Commission on the eastern border of the 
study area at Lorne (3,679 ha) and Anga­
hook (2,914 ha), 

Recreational use of the study area is of 
course not confined to areas specific­
ally set aside for that purpose. Oppor­
tunities for recreation are available to 
varying degrees on the remaining public 
land, often supplemented by private land 
as well. 

In order to understand the recreational 
potential and type of recreational use 
of land, it is convenient to define sev­
eral zones. 

Urban zone 

No large urban areas lie within the 
study district. The city of Warrnambool 
has the largest area, followed by Colac, 
Camperdown, and Mortlake. Within the 
urban zone, specific relatively small 
areas are provided for formal recreation 
activities such as tennis, golf, bowls, 
football, and general recreation. Fac­
ilities are often provided for campers, 
caravanners, and tourists. 

Agricultural zone " 

About 75% of the study area is agricul­
tural land, particularly in the north 
and west. It is characterized by exten­
sive clearing or alteration of the nat-

Stone fences add i n t e r e s t to the land-
scape in the stony r i s e s . 

ural vegetation. It has been classified 
into four categories, based mainly on 
topographic differences: flat plains, 
stony rises, undulating to hilly, and 
steep dissected land. 

Extensive areas of flat agricultural 
land occur on the basalt plains. Such 
an open landscape does not have a high 
potential for outdoor recreation. The 
general lack of features tends to empha­
size the value of those that do exist. 

Stony rises, representing Recent basalt 
flows, occur extensively around Lake 
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Corangamite and in some ot 
the study area. The rugge 
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an otherwise 
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Undulating to hilly agricultural land is 
confined mainly to the Tertiary coastal 
plain and the lower flanks on the north­
ern side of the Otway Range, This land­
scape is more aesthetically attractive 
than the two previously described, pro­
viding good opportunities for pleasure 
driving. 

Areas of steeply dissected land have 
been cleared for agriculture In the 
Otway Range, mainly on the coastal side. 
The scenic grandeur of this landscape Is 
one of the distinctive features of the 
Otways, The steep cleared hills afford 
distant views, providing great attrac­
tion to the hiker, pleasure driver, or 
picnicker. 

Zones of natural vegetation 

These zones are described in detail in 
Chapter 10. Most of the public land in 
the study area, other than lakes, re­
mains under natural vegetation. Two 
zones can be distinguished by their rec­
reational potential; steep land, and 
very undulating to hilly land. 

Steep forested land (slopes greater than 
20 degrees) covers much of the Otway 
Range, particularly on the coastal side. 
The damp, heavily forested terrain is 
dissected by deep fern gullies and 
gorges, with many waterfalls forming on 
the steep descent to the sea. Distant 
views are often seen through the trees. 
The zone provides excellent opportuni­
ties for nature study, bushwalking, 
pleasure driving, and picnicking. 

The zone of undulating to hilly terrain 
(slopes less than 20 degrees) covers 
much of Otway Range on the Inland side. 
The forest vegetation encloses the land­
scape and distant views are seldom seen. 
Although aesthetically less pleasing 
than the previous zone, it still pro-
ides good opportunities for many rec­
reation activities. The native woodland 
and heathland of the eastern and western 
flanks of the Otways support a rich 
flora and attractive wildflower displays 
can be observed, particularly in spring. 

Coastal zone 

About 240 km of coastline forms the 
southern boundary of the study area. It 
represents the most scenlcally diverse 
section of coastline in Victoria. For 
the purpose of this chapter, three broad 
subdivisions can be recognized: east of 
Cape Otway: Cape Otway—Warrnambool: 
and west of Warrnambool. 

East of Cape Otway, the seaward edge of 
the Otway Range consists predominantly 
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The coas t l ine provides many a t t r a c t i o n s , 
including the s i t e s of shipwrecks such 
as the "Loch Ard". 

of a steep rocky coastline with many 
spectacular views. Rock platforms 
extending out to sea are popular with 
fishermen and provide good opportunities 
for observing coastal reef flora and 
fauna at low tide. Some beaches, such 
as those at Lorne and Johanna, provide 
good surfing. 

The speed of erosion between Cape Otway 
and Warrnambool has left steep cliffs, 
tunnels, arches, and rock stacks, which 
attract many sightseers. Examples are 
the Twelve Apostles, Loch Ard Gorge, and 
London Bridge. 

Sandy beaches and dunes are confined to 
the section of the coast west of Warrn­
ambool. 

Softwood zone 

About 3,600 ha of softwood plantations 
occupy public land in the study area, 
confined almost entirely to land near or 

Pine p lan ta t ions are popular for some 
forms of r ec rea t ion . 
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The aftermath of r ec rea t ion . 

talned in Inland lakes. The generally 
open landscape surrounding most of these 
lakes and difficulties of access across 
freehold land to some extent detract 
from their potential for water-based 
recreation. However, fishing and duck-
shooting are popular jn some localities, 
such as Lake Colac, which is also popu­
lar with power-boating and yachting en­
thusiasts. The water supply reservoirs 
in the Otway Range are mostly closed to 
direct recreational use. 

Estuaries 

Several estuaries exist at the mouths of 
rivers in the study area. These include 
the Aire, Hopkins, Curdies, and Shaw 
Rivers. Estuaries provide sheltered 
water for boating and swimming, and are 
good localities for fishing. 

Land Use Compatability 

on the Otway Ran 
have attractions 
becoming increas 
reatlonal activi 
picnicking. The 
contains a numbe 
conifers and pre 
environment popu 
ing. 

Inland waters 

ge. Mature plantations 
of their own, and are 
Ingly popular for rec-
tles such as camping and 
Aire Valley plantation 
r of species of exotic 
sents a visually diverse 
lar for pleasure driv-

Approxlmately 35,400 ha of public land 
in the study area consists of water con-

In some cases competition between rec­
reational uses and other land uses does 
occur in the study area. Recently the 
Increased demand for outdoor recreation 
has caused the exclusion of other activ­
ities, such as timber production, from 
prime recreation areas. In other cases 
recreation can occur alongside many 
other activities. Organized sports 
requiring site development (such as golf 
courses) tend to exclude other uses. On 
the other hand less-intensive activities 
such as pleasure driving or bushwalking 
have large-scale land requirements and 
create few conflicts with other uses. 
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one recreational use of an area 
conflict with another. For example, 
ctivities of motorized recreation 
Ies are beginning to conflict with 
recreational and non-recreational 
particularly on public land in the 
of the study area. This area is 
increasing pressure from the large 
populations of Melbourne and Geel-

Pattern of Recreation Trips 

Very little quantitative data relating 
to the pattern of recreation trips in 
the study area are available, but some 
existing and likely future patterns are 
obvious. 

The increase in population of Geelong 
and Melbourne will result in greatly 
Increased recreational usage of public 
land, particularly along the coast and 
in the Otway Range. Easier access to 
the study area, due not only to improve­
ments to roads within the area but also 
to developments such as the West Gate 
Bridge, will add to this increase. At 
the present time visitors come mainly 

from Geelong, Melbourne, or towns within 
the study area. However a significant 
number of people from South Australia 
visit the area, particularly the Otways, 
during holidays. 

Recreational activities in the study 
area at present tend to be concentrated 
on the coast, but this pattern is likely 
to change as these activities diversify 
and access Improves. 
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HARDWOOD PRODUCTION 

Hardwood forests cover most of the pub­
lic land on the Otways. Largely as a 
result of past land-settlement schemes, 
wildfires, and the difficulty previously 
experienced in establishing regeneration 
in the mountain areas, these forests are 
not yielding anywhere near their high 
potential for timber production. 

Re-establishment to achieve the maximum 
level of productivity of which these 

\'., 
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s teep slopes may render farming unecon­
omic, and the land r e v e r t s to scrub. 

forests are capable now depends upon the 
removal of large quantities of lower-
quality wood, considered useless for 
sawing but suitable for pulpwood, and 
the removal of dense scrub growth from 
areas denuded of forest. 

Effect of early land use 

The hardwood forests are the remnants of 
magnificent forest stands that were 
present, in particular on the Otway 
Range, prior to the area being thrown 
open to settlement in the latter part of 
the 19th Century (see Chapter 4). This 
action was criticized by a number of 
officials, who recognized the value of 
these areas for timber production. Thus 
in 1887 reports by P. D'A. Vincent 
deplored the releasing of the forested 
land for settlement, and indicated that: 
"there is every reason to suppose that 
much of the land has been 
the sake of the timber", 
statement is supported by 
Department's annual report 

taken up for 
Vincent's 
the Forest 
of 1912: 

"After 30 years of settlement the 
freight on the narrow-gauge line is com­
posed almost wholly of timber". 

Despite strong recommendations in 1897 
by the then Surveyor General (S.K. 
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Vickery) and Inspector of Forests (J. 
Blackburne) that "all unalienated lands 
In the Otways district, as Indicated, 
together with any allotments relinquish­
ed or forfeited, should be incorporated 
in this forest", further settlement of 
land was permitted. Between 1899 and 
1904 the Benwerrin and Wymboliel lands 
were thrown open to settlement. By 1910 
the Annual Report of the Forests Depart­
ment reported: "Indeed a marked feature 
of this district is the wilderness of 
inferior growth and scrub, the result of 
partial clearing by fire, which is 
taking the place of the great forest of 
blue gum and ash which once occupied 
it". 

the older age groups and regeneration 
that survived the burning. 

In addition to the depredation of the 
forest by land settlement schemes, wild­
fire has had a marked detrimental effect 
on the forest. In 1919 wildfires fur­
ther decimated the high-quality forest 
and caused property losses from which 
fringe-area settlers were unable to re­
cover. These fires did, however, result 
in the prolific regeneration of high-
quality forests In the area, and the 
Forests Commission purchased abandoned 
farmland carrying belts of this class 
of regeneration. 

Unfortunately, further fires in 1939 de­
stroyed some of the young age classes 
and, on the area burnt, brought about 
accelerated deterioration of older 
standing trees. The result is now a 
dearth of merchantable sizes in regrowth 
and a deterioration In log quality in 

.-̂.-m t 
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i 

Mountain ash s t a g in the Otway Ranges 
monument to p a s t f o r e s t s . 
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Forest Types and Products 

Three broad hardwood forest types recog­
nized in the study area are the mountain 
forests, the foothill forests, and the 
unproductive forest. 

Mountain forests 

These are defi 
forest and adj 
forests where 
exceeds 40 m. 
ary coincides 
of the hlgh-ra 
such as musk, 
roughly with t 
hyet on the no 
ridge and the 
southern slope 

ned as 'pure' mountain ash 
oining mixed-species 
the mature stand height 
This stand height bound-
closely with the boundary 
Infall understorey species 
It also corresponds 

he l,600-mm-rainfall iso-
rthern slopes of the Otway 
1,200-mm isohyet on the 
s. 

Open fo re s t IV of manna gum and mountain 
ash in the Parker River catchment: 
highly productive mountain fo re s t . 

Distribution of the mountain forests is 
shown on the vegetation map (open forest 
IV), Within the study area they total 
approximately 4l,280 ha, of which 36,830 
ha are on reserved forest and 4,450 ha 
are on Crown land. 

Predominant species are mountain ash, 
messmate strlngybark, manna gum, south­
ern blue gum, and mountain grey gum. 
The high volumes per hectare and fast 
growth rates of these species in the 
study area (see Table 11) place them 
among the most important commercial 
species in Australia. 

They provide both sawn timber and pulp 
for paper and hardboard. The sawn tim-
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HARDWOOD TIMBER PRODUCTION 

Category 

^Hlgh 

D 

Moderate 

Low 

Very Low 

Structural form 

Open forest IV 

Open forest III 

Open forest II 

-::/••••,••.•. 

Open forest I 
and woodland 

Main timber species 

Mountain ash, mess­
mate, manna gum. 
blue gum, mountain 
grey gum 

Messmate, mountain 
grey gum, brown 
stringybark, and 
narrow-leaf pep­
permint 

Messmate, brown 
stringybark, gums, 
and narrow-leaf 
peppermint 

Brown strlngybark. 
shining peppermint 

Predominant Soils 

Friable brownish 
gradational 

Friable brownish 
and ye low grada­
tional 

Yellowish grada­
tional 

Leached sands and 
duplex soils 

*ProductlYlty 
(MAI in m^/ha/m) 

Probable MAI 
range is 7—21 
depending on site 
index; suitable 
for sawlogs and 
pulpwood 

Estimated MAI 
about 4; poten­
tial MAI about 5; 
suitable for saw­
logs and pulp­
wood 

Estimated MAI 
about 1—4; po­
tential MAI about 
3—5; suitable 
for sawlogs, 
pulpwood, and 
minor products 

MAI very low, un­
suitable for saw-
log/pulpwood pro­
duction 

*Notes on productivity 
1. MAI (mean annual increment) - Total volume production to 10-cm small-end diameter 

under bark divided by the number of years in the rotation. 
2. Potential MAI is that expected to be achieved from natural forest with improved, 

utilization, better stocking, and more intensive management 
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ber is used for house-framing and a 
wide range of general construction pur­
poses . 

Regeneration of these mountain forests 
requires conditions of exposed soil or 
an ash bed, no overhead shade, and a 
supply of seed. Such conditions occur 
naturally following wildfire in mature 
stands; they may be artificially created 
by clear-felling, controlled burning, 
and seeding. 

Foothill forests 

These are defined as all forest below 
40 m mature stand height that is capable 
of producing an economic yield of saw­
logs, (Present economic^minimum yields 
are approximately 22.0 m /ha of 10-m 
sawlogs with small-end diameters under 
bark greater than 25 cm.) 

Distribution of the foothill forest is 
shown on the vegetation map (open forest 
II and III). The study area contains 
approximately 60,000 ha of foothill for­
est - 51,400 ha on reserved forest and 
about 8,600 ha on Crown land. 

Predominant species for timber product­
ion are messmate, mountain grey gum, 
southern blue gum, manna gum, and brown 
stringybark. 

Although the foothill forests have 
slower growth rates than the mountain 
forests, they are still Important 
timber-producing areas (see table 11). 

This woodland near Woorndoo i s unpro­
d u c t i v e fo r t imber . 

The species are used for both sawn tim­
ber and pulp for paper and hardboard. 

Unproductive forests 

These are defined as all areas not cap­
able of producing an economic yield. 
Mature stand height is generally below 
15 m. Predominant species are brown 
stringybark and shining peppermint. 
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Distribution of unproductive forest is 
shown on the vegetation map (open forest 
I and woodland. The study area contains 
approximately 22,200 ha of it, 7,730 ha 
on reserved forest and 14,470 ha on 
Crown land. 

Present Supply Situation 

Sawlog supplies 

The timber industry directly employs 360 
people in the study area, with an addit­
ional 59 people employed by the Forests 
Commission. The Industry also indirect­
ly supports an estimated 628 people em­
ployed in service industries. Forest 
Industries thus support about 9% of the 
work force recorded in the 1971 Census 
for the Shires of Heytesbury, Otway, 
Colac, and Winchelsea, i.e. those Shires 
covering the forested sections of the 
study area. 

The Forests Commission is responsible 
for allocating sawlog and pulpwood sup­
plies. It recognizes the Importance of 
stable rural Industries and the signif­
icant role played there by the timber 
industry. Accordingly, the Commission 
endeavours to make available a steady 
supply of logs. 

For 1975/76 the annual supply of hard­
wood sawlogs allocated from public land 
In the study area is 50,000 m^. It is 
becoming Increasingly difficult to sus­
tain this cut to the nine hardwood mills 
at Colac, Apollo Bay, Gellibrand, Barwon 

Downs, and Blrregurra because of a de­
cline In quality of trees available for 
harvesting. 

Pulpwood supplies 

Public land in the study district can 
provide a sustained annual quantity of 
60,000 tonnes of hardwood pulpwood. The 
paper-making firm of Smorgon Consolidat­
ed Industries Pty. Ltd. is currently 
authorized to cut this quantity annually 
for raw material for its paper-making 
plant in Melbourne. 

The continued availability of this pulp­
wood market will permit considerable 
Improvement in the management of commer­
cial forests, as it allows more complete 
utilization of wood on the areas being 

The Otway hardwood f o r e s t s c u r r e n t l y 
p rov ide 50,000 cub ic metres of sawlogs 
a n n u a l l y . 

384/76-U 
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Pub l i c land in the study d i s t r i c t p ro ­
duces 60,000 tonnes of hardwood pulpwood 
annua I ly . 

harvested and consequently cheaper and 
more effective re-establishment of new 
forests. 

Future Wood Supply And Demand In 
Victoria 

The long lead time necessary for wood 
production means that forecasts of wood 
supply and demand must be made many 
years into the future. 

Such forecasts are extremely difficult 
to make with confidence. The supply 
could be again affected by events such 

as the catastrophic fires of 1939, which 
destroyed large areas of productive for­
ests. Supplies for import will depend 
on the International political situation 
and on competition between countries for 
available resources. 

Changes in technology could affect the 
demand, as could changes in population 
growth rate. 

Despite these uncertainties, forecasts, 
and subsequent action, based on the best 
available information, are necessary to 
ensure that adequate supplies of wood 
are available to meet community require­
ments in the future. 

Demand 

The general State picture at present is 
that supply of sawlogs must be supplem­
ented from Interstate and by Imports. 
Demand for sawlogs is currently about 
2.4 million m , of which Victorian hard­
wood and softwood forests supply about 
1.6 million m . 

The balance is obtained by imports of 
softwood from South Australia (0.2 mil­
lion m),^hardwood from Tasmania (0.3 
million m ), and about 0.3 million m3 
from overseas (mainly softwood from New 
Zealand and North America). 

The current annual demand for processed 
wood products such as paper, particle 
bĉ ard, and plywood is about 1.75 million 
m^ (G.R.W.E.), of which about 0.8 mill-
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ion m is supplied from forests within 
the State. The major import is news­
print from Tasmania. 

(Gross Round-wood Equivalent (G.R.W.E.) 
is the total of the various wood pro­
ducts expressed as the volume of round 
wood required to produce them.) 

Future demand is calculated on the basis 
of anticipated population and estimated 
per capita consumption of the various 
wood products. The most recent predict­
ions indicate that the future population 
of Australia may be substantially lower 
than earlier estimates. In 2001, the 
population of Victoria is now expected 
to be between 4.05 and 4.78 million. 

Consumption per capita is expected to 
Increase from 1*46 m"̂  (G.R.W.E,) in 1970 
to about 1.73 m^ (G.R.W.E,). By the 
year 2000, Victorian demand for wood 
products is thus expected to be between 
7.0 million m^ and 8.3 million m"̂  
(G.R.W.E.). 

In addition, it is expected that a pro­
portion of the South Australian demand 
for sawlogs will eventually be met from 
Victorian Forests, 

Supply 

The existing hardwood and softwood for­
ests in Victoria do not meet all of our 
requirements, the current shortfall 
being met by imports. 

The current softwood extension programme 
is Intended to supplement the supply in 
future. It is estimated that the maxi­
mum annual supply obtainable from Vic­
torian forests in 2000 without detriment 
to future-,productivity will be about 6.0 
million m . 

This estimate is made on the assumptions 
that the current softwood plantation 
programme is maintained on both public 
and private land (see Chapter l6) and 
that the area of native forest available 

This messmate p l a n t a t i o n , on purchased 
farmland, i s par t of the d i s t r i c t 's 
future wood supply. 



146 

Sawlogs, harvested during dry weather, 
are s tored for l a t e r processing. 

for timber production Is not reduced. 
If maximum practicable utilization can 
be made of both sawlog residue and re­
cycled paper, then the effective supply 
could well be increased. 

The supply and demand position in Vic­
toria is complicated by the fact that 
several major wood-using industries 
dependent on Victorian forest supply 
interstate markets. 

The major part of the Australian market 
for packaging and industrial paper is 
produced in Victoria by Australian Paper 

Manufacturers Ltd. and Smorgon Consoli­
dated Industries Pty. Ltd. About half 
of their combined input is round wood, 
and the balance is sawmill residue and 
recycled paper. 

Other products such as hardboard, pine 
particle board, tissues, and light wrap­
ping paper are also prociuced In Victoria 
and marketed Interstate. 

Furthermore, South Australia Is expected 
to become a nett Importer of sawlogs 
during the latter part of this century, 
and Victoria will probably then supply a 
significant part of the South Australian 
demand. 

The ideal of State or even national 
self-sufficiency may, of course, be 
questioned, although Increasing diffi­
culty is expected in importing supplies 
of wood and wood products at reasonable 
cost. 

Plans for The Study Area 

The study area includes a large softwood 
plantation, future plans for which are 
described in Chapter l6. 

Hardwood sawlogs have been the major 
product from the area in the past, but 
now hardwood sawlogs and pulpwood are 
produced in about equal quantities. In 
the future, sawlog and pulpwood procure­
ment operations will both be of major 
importance, with the pulpwood-harvestlng 
operations playing a large part in the 
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rehabilitation of heavily cut-over 
area. 

The Otway hardwood forests will continue 
to fulfil an Important role In the fut­
ure supply of wood for Victoria, 

Other Forest Values 

The value of the forests of the study 
area in protecting the water supplies 
and the native fauna and flora are em­
phasized in other chapters and the util­
ization of forests for timber generally 
attempts to conserve these values as far 
as possible. 

The Otway forests also have a high cap­
acity for outdoor recreation, because 
they offer a forest environment close to 
the seaside resorts of Lorne, Anglesea, 

and Apollo Bay. The current usage of 
the forests for recreation is described 
in Chapter l4. 
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SOFTWOOD PRODUCTION 

Softwood plantations, predominantly of 
radlata pine (Pinus r a d i a t a ) , cover some 
4,000 ha of public land in the study 
region. The area has been increasing in 
the last few years at the rate of about 
120 ha per annum. 

The State softwood plantations are lo­
cated mainly at the head of Aire River, 
Webster's Hill, Boonah, Forrest, and 
Waarre, In addition, private companies 
have planted about 1,400 ha of radiata 
pine on freehold land. 

Sawlogs from the Al 
the only plantation 
sawlog material in 
lied to sawmills at 
put of sawlogs and 
36,000 m per annum 
lied to chip-board 
ers at Ballarat and 
plantations in the 
yield sawlog materi 

Historical 

re Valley plantation, 
currently yielding 
the Otways, are supp-
Colac. Current out-
plywood logs is about 

Pulpwood is supp-
and paper manufactur-
Maryvale. Other 
area are too young to 
al. 

Attempts made in the late 19th Century 
and early 20th to utilize land in the 
Otway ranges for agriculture met with 
little success, and portions of the land 

cleared by the early settlers reverted 
to the Crown (see Chapter 4). 

The Forests Commission purchased alien­
ated lands in the Parish of Olangolah 
throughout the 19203, and the softwood 
plantation at Aire Valley was commenced 
in 1931- The plantation comprises main­
ly radiata pine, with small areas of 
Douglas fir (Psuedotsuga m e n z i e s i i ) , 
Corsican pine (Pinus l a r i c i o ) , and sltka 
spruce (Picea s i t c h e n s i s ) . The Websters 
Hill plantation, which started in 1963, 
and the more recent projects at Boonah 
(1969) and Forrest (1969) are almost 
entirely of radlata pine. 

The emphasis on plan 
follows from its out 
a number of soil typ 
range of climates in 
first recorded plant 
by Baron von Mueller 
Doncaster locality), 
plantings in the 186 
strated the sultabil 
for quite a range of 

ting of radlata pine 
standing success on 
es and through a 
Victoria. The 
ings were those made 
in 1859 (in the 
Further widespread 

Os and 1870s demon-
ity of this species 
climate and soils. 

The plantation at Aire Valley has con­
firmed the area as suitable for radiata 
pine. Plantations at Anglesea and 



Radiata p ine p l a n t e d on former a g r i a u l 
t u r a l land. 

Waarre have failed, however, underlininj 
the fallacy of believing that this spec­
ies will grow practically anywhere. 

Requirements for radlata pine 

Sites for commercial plantations of 
radiata pine require: 

* a minimum rainfall of 76O mm 
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P a r t of Websters H i l l softwood p l a n t a ­
t i o n . 

* an acid soil of at least moderate 
fertility 

* good drainage 

* an optimum of 0.75 m and a minimum 
of 0,5 m topsoil over any root- or 
water-impeding layer 

* freedom from heavy falls of snow 
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The Forests Commiss 
site appreciation s 
determining areas s 
plantations, for mo 
slopes of the Otway 
Forests Commission 
lish any further so 
the coastal fall of 
appreciation survey 
are available. 

ion have carried out 
urveys, aimed at 
ultable for softwood 
st of the northern 
Range. As it is now 
policy not to estab-
ftwood plantations in 
the Range, no site 
s of the coastal fall 

The areas that surveys in the study 
region have shown to be suitable for 
softwood plantations generally coincide 
with blocks of foothill forest where the 
slopes are moderate. 

Capability 

Although radlata pine grows quite rapid­
ly in this region by world standards, 
wide variations in growth rate occur due 
to differing site factors. Growth rates 
can be expressed in terms of site qual­
ity, which is a measure of the total 
volume of timber produced. 

Plantations are assessed and placed into 
site-quality classes (SQ) at about 10 
years of age, to form the basis for cal­
culating growth rates and the quantities 
of the various classes of log material 
that will become available for industry. 

Table 12 

SITE QUALITY FOR PINVS RADIATA 

Site qua 

I 

II 

III 

IV 

V 

VI 

VII 

lity 
Sit 
(he 
at 

e Index 
Ight In metres 
age 20 years) 

31 

29.5 

27.5 
26 

24 

21.5 

18.5 

Total yle 
over 30 y 
(m3/ha) * 

955 

850 

745 

645 

535 
380 

235 

Id 
ears 

Average 
annual yield 
(m3/ha) * 

32 

28 

25 

22 

18 

13 

8 

* Volumes shown are under bark to a 10 cm small-end diameter 
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Seven qualities have been defined. SQI 
to SQV cover healthy stands, SQ VI means 
marginally healthy, and SQ VII ranges 
from marginal to failed. 

Site quality of a stand can be estimated 
from the height of the trees at the age 
of 20, called Site Index. A stand with 
a Site Index of 27 would fall into class 
SQ III. Table 12 sets out the product­
ivities of the different classes. It is 
impossible to classify a site accurately 
until a stand of trees has actually 
grown on it. However, the form and com­
position of native vegetation, soil, and 
climatic and topographic factors are 
useful indicators of suitability. 

Social and other effects 

Softwood plantations and associated in­
dustries contribute to the welfare of 
the community by providing employment in 
rural areas and provincial towns, A 
plantation resource capable of supplying 
a complex of wood-using Industries can 
support one family for about each 10 ha 
of plantation. 

Plantations of successful species pro­
duce a high volume of wood per hectare. 
This permits development of efficient 
growing, harvesting, conversion, and 
marketing techniques, with resultant 
economic benefits to the consumer. The 
high volume of production also means 
that a significant part of the demand 
for timber (that would otherwise have to 
be met by imports or from larger areas 

of native forest with lower production) 
can be accommodated on relatively small, 
highly specialized plantations. 

The softwood plantations within the 
study area, and particularly the Aire 
Valley plantation, provide a diverse and 
frequently used recreational resource. 
However, the establishment of softwood 
plantations usually results in destruct­
ion of native vegetation and gross 

Softwood p l an t a t i ons provide employment 
in ru r a l a reas . 
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alteration of habitats available for 
native fauna. 

Industry requirements 

In general, the industry prefers plant­
ations in large compact blocks, close to 
centres of population and served by 
good transport facilities. Large plan­
tations enable the owner to benefit from 
economies of scale in establishment, 
fire protection, and road and mainten­
ance costs. As log-transport costs make 
up a high proportion of the cost of 
materials, the plantations should be 
located close to the milling centre. 
Plantation development in the study area 
is aimed at supporting a viable local 
sawmllling industry. 

Rubber - ty red machines reduce s o i l d i s t 
urbanee caused by togg ing . 

Modern softwood sawmill near Colac, 

The Demand for Softwoods 

It Is 
forec 
longe 
treme 
crops 
based 
natur 
time. 
is ba 
perio 

difficult to make 
asts of demand for 
r periods increase 
ndously, However, 
' current planting 
on forecasts of th 
e of consumption in 
In Australia the 

sed on forecasts of 
d 2000 to 2010. 

even short-term 
a commodity, and 
this difficulty 
the forest 
rates must be 
e amount and 
30—40 years 
current planning 
demand for the 

An estimate of the future supply and 
demand for wood from Victoria's forests 
appears in Chapter 15. Australian 
native softwood resources cover 4.3 
million ha, but are restricted to some 
rain-forest species (in the tropics and 
Tasmania) and the slow-growing C a l l i t r i s 
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Table 13 

SOFTWOOD PRODUCTIVITY 

Category 

Structural form 
and main species 
of natural 
vegetation 

(1) 

Predominant 
soils Estimated potential for 

P. r ad i a t a 
Site Index (m) Productivity 

(2) MAI m3/ha/yr 

A very high 

B high 

'moderate to low 

D unsuitable 

Open forest IV: 
mountain ash 

Open forest III 
messmate, 
mountain grey gum 

Open forest II: 
messmate, 
mountain grey 
gum 

Open forest II: 
messmate, 
mountain grey 
gum, brown 
stringybark 

Open forest I 
and woodland: 
shining pepper­
mint , messmate, 
brown stringybark 

Friable brown 
gradational 29 . 5—27 . 5 

Friable brown 
and yellow 
gradational 29.5—26 

28—28 

25—22 

Yellow grad­
ational & fri­
able brown 
gradational 26—24 

Yellow 
gradational 24—18.5 

22 — 18 

18 — 8 

Leached sands 
and duplex 
soils Less than I8,5 Less than 8 

(1) For full details of species refer to Chapter 10, Table 7, vegetation units. 

(2) MAI (mean annual increment) = total volume production to a 10-cm small-end 
diameter under bark, divided by the number of years In the rotation. 



154 

forests of the dry inland. The total 
commercial forest covers 42 million ha, 
of which 0.42 million ha is planted with 
exotic conifers. 

Australia's forest products industries 
have expanded and become more sophisti­
cated with the country's growth in popu­
lation and affluence. Many of these 
Industries prefer softwood as the raw 
material, due to its lightness, lack of 
defect, and pulping and chipping charac-
terisiics. 

Balance-of-payments difficulties in the 
early 1960s caused the Commonwealth 
Treasury to examine the main sources of 

import exp 
revealed t 
for timber 
$200 mini 
it was est 
home-grown 
crease in 
large area 
softwood t 
substitute 
ports. 

enditure. This examination 
hat Australia's import bill 
and timber products was about 
on per annum. Additionally 
Imated that the deficiency in 
softwood supplies would In-
the future. Australia has 
s of land suitable for growing 
imber, which could produce 
s for most of the present im-

These forecasts caused a complete review 
of softwood availability, including est­
imates of future demand. As a result, 
the Australian government accepted for 
planning purposes that by the year 2000 
A.D. Australia's annual requirements 
for forest products would be 31.2 
million m3 (expressed as the volume of 
logs used). 

It was estimated that 1.2 mil 
coniferous plantations could 
half this requirement, while 
would be obtained from native 
Having regard to these figure 
of-payments difficulties, and 
problems of finding adequate 
of wood on world markets, the 
embarked on a scheme to subst 
Increase softwood plantings, 
a review every 5 years. 

lion ha of 
provide 
the rest 
forest. 
s, balance-
the likely 
supplies 
government 
antially 
subject to 

Mature r a d i a t a pine in the Aire Valley 
p l a n t a t i o n . 

Commonwealth Assistance 

In 1967 the Australian government passed 
the Commonwealth--States Softwood Fores­
t r y Agreemen t s Act to ratify an agree-



155 

ment between the Commonwealth and 
States, meeting as the Australian Pores-
try Council. The agreement was renewed 
in 1972. The Act is designed to overcome 
the projected shortfall in the supply of 
softwood in Australia and provide Comm­
onwealth financial assistance to help 
the States undertake expanded softwood 
planting programmes. The national tar­
get for the State forest services for 
the first 5 years, I967—71 was 
103,900 ha. 

Victoria planted 20,200 ha during this 
period. The State financed 12,000 ha 
and the Commonwealth the balance with 
loan funds that are Interest-free for 
the first 10 years. 

The Victorian Forests Commission expects 
to plant 4,690 ha per annum for the 
current 5-year period, which ends In 
1976. Private companies will plant 
about 3,200 ha per annum, bringing the 
annual total for the State to 7,890 ha. 
In the Otway area the Forests Commission 
expects to continue to establish new 
plantations at between 120 and 200 ha 
per year until the total area of plan­
tations is about 8,000 ha. The projec­
ted potential of these plantations will 
be 100,000 m3 annually. 

Critics of the softwood programme sugg­
est that population growth will be less 
than anticipated, and therefore require­

ments have been overestimated. They 
claim that overseas development in 
softwood production will ensure adequate 
supplies for Australia and that some of 
the economic arguments used to justify 
the scheme are incorrect. The principal 
text for this criticism is listed in the 
references. 
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AGRICULTURE 

The Corangamite study area is character­
ized by its diversity of agriculture. 
Most forms of temperate-zone agriculture 
are practised in the area. The variety 
represented stems from the wide range of 
climatic conditions and soil types. Av­
erage annual rainfall varies from 450 mm 
in the north-eastern corner of the study 
area to almost 2,000 mm in the Otway 
Ranges. Soil types range from highly 
fertile soils developed on volcanic ash 
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Clearing of the Heytesbury fo res t for 
dairy-farming began in 19 56. 

to infertile, very strongly acid leached 
sands. 

About 75^ of the study area is used for 
agriculture. The greater proportion of 
this land (955,570 ha) carries sown pas­
ture, and the major agricultural indus­
tries are dairying and sheep and beef 
cattle grazing. 

Of the 6,740 rural holdings in the study 
area, fewer than 6,000 are of commercial 
size. The trend is towards a smaller 
number of commercial farms - except in 
special areas such as the Heytesbury 
Settlement, where blocks are still being 
allocated. There is an increasing de­
mand for small farms as hobby or part-
time farms in areas within easy reach of 
cities. 

Pastures 

Most of the area carries pe 
grasses, the most common be 
ryegrass, cocksfoot, and Ph 
osa . In the lower-rainfall 
subterranean clover is the 
ume, while white clover is 
one in the moderate- to hig 
districts. Some lucerne is 
study area, its location be 

rennial 
ing perennial 
a l a r i s tuher-
districts, 
dominant leg-
the important 
h-rainfall 
grown in the 
ing confined 
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to relatively small areas on some farms. 
Poor drainage and very strongly acid 
soils restricts its widespread estab­
lishment . 

The growing season for pasture is close­
ly related to annual rainfall. It 
ranges from around 8 months in the nor­
thern localities to 11'—12 months in the 
temperate higher-rainfall districts. In 
higher-rainfall districts the winter is 
generally more severe, due to lower tem­
peratures, and waterlogging of soils is 
a common problem in many of them. 

Approximately 4,600 ha of pasture are 
irrigated. Irrigation is limited to 
small areas on properties where the far-

Dairy-farming i s the major primary ind­
ustry in the h i g h e r - r a i n f a l l a reas . 

Common pasture grasses are ryegrass , 
cocksfoot, and p h a l a r i s . 

mer has been able to collect and store 
adequate water, or pump directly from a 
stream or bore. 

Fertilizer is required regularly on all 
but a few hundred hectares of soils de­
veloped on volcanic ash. On the soils 
north of the Princes Highway, superphos­
phate is the main one used. Rates vary 
mostly between 100 and 200 kg per ha. 

South of the Princes Highway, soils are 
naturally less fertile and many require 
applications of a mixture of superphos­
phate and potash fertilizer annually, at 
rates generally between 200 and 500 kg 
per ha. The trace elements copper and 
molybdenum are used regularly on many of 
the soil types in these districts. 
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Newly developed d a i r y farm near Simpson. 

Dairying 

Around half the farms in the study area 
are dairy farms, of which the greater 
proportion lie south of the Princes 
Highway in the higher-rainfall dist­
ricts . 

The tendency over the years has been for 
the number of dairy farms to fall but 
for the number of milking cows per farm 
to rise. For most of the study area, 
milking herds average between 70 and 80 
cows. The total number of dairy cattle 
is about 404,700. 

Most milk is sold as whole milk to dairy 
factories on a butterfat basis. Only a 
small number of farms have large whole-

milk contracts for city milk supply. 
However, many have small milk contracts 
(less than 90 litres per day), which 
dictates that they milk at least some 
cows throughout the year. 

Calving start 
northern dair 
July over the 
ern areas, an 
localities wi 
Most calving 
requirements 
Supplementary 
hay, silage. 

s in March—April In the 
ying districts, in June— 
greater part of the south-
d in August—September in 
th the severest winters, 
is timed to match animal 
with pasture production. 
feed generally consists of 

and concentrates. 

The reliability of the climate would 
allow the dairying industry in this 
region to be both stable and productive 
If profitable markets were assured. 

Many dairy farms run a small sideline 
beef enterprise. The common practice 
is to rear and fatten dairy—beef cross 
animals. 

Sheep 

The sheep industry is a large and impor­
tant one in the study area. The wool 
price slump in the late sixties led to a 
reduction in sheep numbers and divers­
ification into other enterprises. Curr­
ently, about 4.1 million sheep in the 
area produce 20.3 million kg of wool 
each year. The industry can be divided 
into sheep primarily kept for wool pro­
duction and those kept for production of 
prime lambs. 
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Woolgrowing 1 
basalt plain, 
of the study 
fall. The ma 
warth, and Co 
crossbreeds. 
lambed in aut 
marked swing 
lambing has o 
are closely t 
on the whole, 
many properti 

s the major industry on the 
which is the northern part 
area with the lower rain-
in breeds are Merino, Pol-
rriedale, plus various 
Traditionally, flocks have 

umn, but in recent years a 
to winter and early spring 
ccurred. Stocking rates 
led to annual rainfall and 
can still be increased on 

es. 

The prime-lamb industry is concentrated 
in the medium-rainfall belt just south 
of the Princes Highway. Prime lambs are 
also produced as a sideline on many 
wool-growing properties, although there 
has recently been some change from prime 
lambs to dairying or beef in the higher-

rainfall districts. Lambing takes place 
in mid-winter to early spring. The com­
mon breed of ewe, the Border Leicester— 
Merino cross. Is mated with a variety of 
ram breeds, including the Dorset Horn 
and Southdown. The Timboon district is 
a major producer of late prime lambs 
from mainly Romney Marsh cross ewes and 
Southdown rams. 

Beef 

The number of beef cattle in the study 
area has increased significantly since 
the 1967/68 drought. In 1973/74 it was 
about 490,000. 

About 70^ of farms in the study area 
carry beef cattle, but relatively few 
have the beef enterprise as the major 

Sheep, for fa t lamb and wool production, 
to ta l over 4 mil l ion in the study area . 

Woolgrowing i s the major industry on the 
basa l t p l a i n s . 

384/76-12 
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About 7 0% of f a rms c a r r y some b e e f 
c a t t l e . 

activity. Most farms that are primarily 
beef-producers are in and around the 
Otway Ranges and through the Darlington-
-Mortlake—Penshurst country. Several 
well-known and well-established beef 
studs are situated around the Mortlake 
district. 

Most beef production is based on herds 
of breeding cows producing calves, which 
in the higher-rainfall areas (greater 
than 760 mm) are sold as vealers and in 
the lower-rainfall areas are sold as 
mature beef at about 1^—2 years of age. 
Relatively few beef-producers buy in 
steers to fatten. 

The large majority of beef cattle are 
run on sheep properties, and the enter­
prises are made complementary to a cert­
ain extent in order to make the best use 
of pastures. Mention has already been 

made of the dairy—beef enterprises 
associated with many dairy farms. 

Crops 

The cereals produced in the study area 
are oats, barley, and wheat. Cropping 
for grain is confined to the basalt 
plains across the northern part. 

Cropping areas and yields vary consider­
ably from year to year, depending on 
season and the price of the product. 

Oats is the most Important crop, and 
about 15,000 ha is generally sown to 
this crop for grain. About 5,000 ha is 
sown to wheat and a similar area to bar­
ley. Most oats are used for stock feed, 
a small proportion being retained on 
farms for use and the balance being sold 
either privately or through the open 
market. Barley-growers aim at producing 
malting-grade grain, but each year a 
proportion fails to reach this standard 
and Is used for stock feed. Wheat is 
sold to the Australian Wheat Board, and 
barley to the Victorian Barley Board. 

Silos for receiving wheat and barley are 
located at Berrybank and Sklpton in the 
study area and at Willaura, Tatyoon, and 
Westmere in the neighbouring areas. 

In recent years the area sown to oilseed 
crops has Increased significantly. Rape 
and linseed are the most important of 
these crops. In 1973/74, about 4,000 ha 
was sown to rape and a similar area to 
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linseed. Linseed has been grown in the 
Winchelsea area for many years, while 
rape for oilseed has only become signif­
icant recently. Farmers grow both crops 
under contract to companies dealing in 
oilseeds. They are more difficult to 
grow than cereal crops, and the area is 
unlikely to expand significantly in the 
absence of a price incentive. 

Only certain soils in the cropping belt 
can be regularly cropped. In virtually 
all cases, cropping is done in rotation 
with a pasture phase. There Is no fall­
owing to conserve moisture. 

Fodder 

As the major agricultural industries are 
based on grazing animals, fodder produc­
tion is an important part of management. 

Fodder, mainly pasture hay. Is required 
for stock at various times through the 
season when pastures lack either quan­
tity or quality. 

By far the largest quantities of fodder 
produced for conservation are grass and 
clover hay (106,500 ha). Haymaking In 
the spring months is common to all farms 
throughout the study area. The area cut 
for hay (and the yield) varies from year 
to year depending on the season and sup­
plies on hand. 

The lower rainfall areas in the north of 
the district are reliable for producing 
subterranean clover hay. In the south­

ern district the quality of the hay from 
the white clover pastures is often not 
as good, due to late cutting and/or 
spoilage by rain during harvest. Con­
sequently, in an average season, the 
graziers in the north sell quantities of 
hay to dairy-farmers in the south. 

In some years, significant quantities of 
hay are sold outside the study area to 
districts that are experiencing a poor 
harvest. 

Some crops are grown especially to pro­
duce conserved fodder. Normally, they 
also support some grazing. The most 
important are oats and lucerne (about 
3,000 ha of each), 

Most conserved hay is fed to stock over 
the winter months to supplement the slow 
pasture growth. In dry summers fodder 
is also required to maintain the condit­
ion of stock. Smaller quantities of 
fodder are used to feed breeding stock 
around the time of lambing or calving, 
and some is used to finish fattening 
stock before slaughter. 

The area sown to grain fodder crops in 
addition to lucerne is small (about 
6,000 ha) and is often associated with 
pasture establishment or renovation. 
Oats is the most common winter crop, 
while rape, millet, and turnips are the 
most common summer fodder crops. Quite 
small areas (5—15 ha) of summer crops 
are often useful for prime lambs, wean-
ers, and milking cows. 
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Only small quantities of silage are made 
in the study area, mostly In the south­
ern areas on dairy-farms. 

Vegetables 

Several vegetable crops - potatoes, 
onions, and peas - are grown on a broad-
acre basis. There Is very little inten­
sive market-gardening in the study area. 

Potatoes cover approximately 
three main localities: Koroi 
bool, Alvle—Cororooke (just 
Colac), and in the Otway Rang 
area varies from year to year 
on the price of the produce, 
the potatoes are grown under 
ions, although in recent year 
been a trend to supplementary 
tion. 

1,400 ha in 
t—Warrnam-
north of 
es. The 
depending 
Most of 
dry condit-
s there has 
irriga-

Two crops of potatoes grow in the study 
area: an early crop Is sown in late 
winter and harvested in late spring, and 
a late crop is sown in mid spring and 
harvested in autumn. The Otway area is 
Important for producing seed potatoes. 
Its isolation and climate confer advant­
ages for the production of disease-free 
tubers. 

Onion-growing is a declining industry 
because of problems with soil-borne dis­
ease and competition from newer, large-
scale onion-growers in other areas. The 
area in 1971/72 was 460 ha, most of it 
in the Alvle—Cororooke area just north 
of Colac. Onions require fertile and 

well-drained soils and are confined to 
the red and black volcanic soils. 

Peas are mainly produced under contract 
to frozen-food companies. For the past 
few years some 40.000 ha of peas have 
been grown in the study area, mostly on 
basalt plains soils between Winchelsea 
and Darlington. On naturally drained 
soils, the crop is sown from July to 
September, with harvesting starting in 
November. Later crops are sown on the 
wetter soils from September to January, 
depending on season, and so harvesting 
continues in the district up to March. 

The deep, well-drained soils where irri­
gation water Is available have potential 

The climate and i so l a t i on of the Otway 
Range make i t valuable for producing 
d i sease- f ree seed pota toes . 
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for Intensive market-gardening. In 
recent years, Interest has been shown in 
some of the rich volcanic soils and 
river flats. 

Seed production 

The production of certified perennial 
ryegrass seed is an important sideline 
around Winchelsea, and has been for 
many years. Other pasture seeds are not 
produced in significant quantities in 
the study area. 

Honey 

The potential of much of the land, par­
ticularly public land, for honey pro­
duction Is high. However, to date the 
study area has been largely untapped as 
a source of honey. 

Bee-keepers who operate in the area have 
found that strawberry clover and white 
clover in pastures produce choice honey 
in good years. 

The messiriate and brown stringybark 
forests on the flanks of the Otway Range 
can provide good crops of medium-grade 
honey. They have value for building up 
the condition of hives in years too dry 
for nectar secretion in clovers, and 
increase the quantity and quality of 
pollen in normal years. 

The production of pollen and nectar in 
the Otway Ranges makes the area highly 
suitable for the breeding of queen bees. 
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Honey i s a largely untapped resource in 
the study area . 

This, and its isolation from other 
honey-producing areas, results in the 
Otways being one of the most suitable 
in Victoria. 

Use of Public Land for Agriculture 

The Rural Finance and Sett 
sion started development o 
bury Settlement in 1956. 
cleared and sown is 42,500 
the period to 1975, 351 da 
were established on 28,300 
Commission plans to establ 
100 dairy farms, the first 
were settled in 1975. Cur 
Commission is running a be 
on land yet to be settled. 

lement Commis-
f the Heytes-
The total area 
ha and, in 
iry farms 
ha. The 
ish a further 
five of which 
rently, the 
ef enterprise 
Some of this 
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land is considered unsuitable for dairy­
ing, but is suitable for beef production 
or the production of softwoods. 

The Department of Agriculture has 280 ha 
of the original Glenormiston Estate just 
north of Noorat, In 1971 a 2-year Dip­
loma course in farm management commenced 
and the Estate was called the Glenormis­
ton Agricultural College. The College 
farm conducts a variety of enterprises. 
Including dairying, beef, and sheep. 
Some experimental work is also done on 
the property. 

The Department of Social Welfare has a 
60 ha area, the Corriemungle Prison Camp 
in the Heytesbury Shire, This minimum 
security prison holds about 50 prisoners 
and conducts a variety of agricultural 
pursuits. The aims are to give prison­
ers worth-while work, as part of their 
training, and to provide food for the 
camp, with any excess being forwarded to 
other departmental institutions in the 

prison division. The camp has been 
active in developing neighbouring public 
land for agricultural purposes in recent 
years. This land has been sold as farm­
land once the pastures have been estab­
lished. 

Agricultural capacity of public land 

Most of the p 
the Otway Ran 
has prime agr 
steep or heav 
of low fertil 
these feature 
ment of this 
doubtful econ 
sidering alte 
likely to be 

ublic land is in and around 
ges. Generally, none of it 
icultural value. Most is 
ily forested, or has soils 
ity. In some instances 
s are combined. Develop-
land for agriculture has 
omic value and, when con-
rnatlve land uses, is un-
a competitive proposition. 
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MINERALS 

The study area is not rich in mineral 
deposits, although it has good potential 
for petroleum exploration. Road-
construction materials, particularly 
scoria and tuff, are extensively worked 
for use in the area. A large agricultu­
ral limestone quarry at Curdles supplies 
most of Victoria. Extensive brown-coal 
deposits are present and were formerly 
worked at Wensleydale and Deans Marsh. 
Further reserves of brown coal can be 
inferred from prospecting information at 
Benwerrin, Kawarren, and Gellibrand, 

Apart from the mineral deposits referred 
to above, the main mineral potential of 
the study area lies In possible clay and 
bentonlte deposits In the Otway Ranges, 

Metallic Minerals 

No known deposits of metallic minerals 
occur In the study area, although deep 
leads were worked at Pltfield just out­
side it. 

The lithology of the Otway Group sugg­
ests a possibility of uranium deposits 
in the Otway Range but, as no aerial or 
ground radiometric work has been carried 
out, this possibility is unproved. 

Fuel Minerals 

Oil and natural gas 

The Port Campbell 1—4 wells drilled 
around Port Campbell in the period 1958-
-I967 all produced some flows of natural 
gas and oil from the Waarre Formation, 
although the reserves In the separate 
thin reservoirs encountered in each well 
were not large enough to be economic at 
the time. However, the wells establish 
the fact that this part of the Otway 
Basin is a petroleum province, even 
though further wells within the study 
area have so far failed to establish the 
presence of economic oil or gas fields. 

Brown coal 

Reserves of high quality brown coal are 
present in the Eocene sediments (Wang­
errip Group) outcropping round the Otway 
Ranges east of Gellibrand. 

The known reserves are: 

Deans Marsh-Bambra - 1,000,000 tonnes 
Wensley Bray (Wensleydale) -

1,000,000 tonnes 
Benwerrin - 75,000 tonnes 
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town to Warrnambool and extends inland 
nearly to Cobden. This limestone has 
been quarried since 1938 by Victorian 
Agricultural Lime Co. Ltd., in a large 
operation near Curdles railway station. 
The quarry, which has adequate reserves, 
is on private land conveniently located 
on a railway spur line. Because of the 
low rail-transport costs, the quarry can 
supply a large part of the market for 
agricultural lime In Victoria. 

The limestone at Curdies requires the 
addition of shale or marl to achieve the 

Wensleybray coa l mine has a r e s e r v e of 
1 m i l l i o n tonnes of brown c o a l . 

Brown coal has also been located at 
Kawarren and Gellibrand, but the size of 
the reserves has not been established. 

Black coal 

Black-coal seams less than 0.6 thick 
are known in the Otway Ranges within the 
Otway Group both north of Apollo Bay and 
near Wangerrip. No economic seams have 
been located, although considerable 
prospecting and boring have been done. 

Non-metallic Minerals 

Limestone 

The Port Campbell limestone outcrops ex­
tensively along the coast from Prince-

Limestone quar ry on p r i v a t e land a t 
Curd ie . 
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ĉ orrect composition for cement-making. 
A German company produced some cement at 
Curdies before World War I, using an 
admixture of the underlying Gellibrand 
marl. An outcrop of Tertiary limestone 
has also been quarried, just north of 
Kawarren railway station. 

Other limestone quarries are at Port 
Fairy and Warrnambool. The Port Fairy 
(Moyne) deposits are in Port Campbell 
limestone and are suitable for cement-
making. 

The Warrnambool quarry Is in a Pleisto­
cene dune limestone (Brldgewater Forma­
tion) deposit that was formerly quarried 
for use as building stone in Warrnam­
bool. It has also been investigated for 
cement production, but the silica con­
tent is too high. 

The calcareous dunes of the Brldgewater 
Formation extend discontinuously along 
the coast from Buttress Point to the 
western boundary of the study area. At 
Point Ronald and Castle Cove they form 
a large potential source of limestone 
with 50—90fo calcium carbonate. 

Bentonlte 

A bentonlte deposit is known on Charleys 
Creek Ih km south of Gellibrand. The 
deposit, which is 7.3 metres thick, 
forms a bed within the Otway Group. Re­
serves of about 71,000 tonnes have been 
proved. The bentonlte is a non-swelling 
calcium type and could be used as an 

absorptive agent in clarifying oils or 
water-softening. Probably other depos­
its exist elsewhere in the Otway Ranges. 

Clay 

Clay for brick-making at Colac is pro­
duced from pits at Barongarook and Deans 
Marsh. The Wangerrip Formation and Ot­
way Group have large potential reserves. 

Phosphate 

The coastal exposure of the Dllwyn Form­
ation around the Aire River mouth and 
around Princetown includes horizons with 
up to 3% phosphate and possibly higher. 

However, drilling in the Princetown area 
near the exposures and inland of them 
has so far failed to locate any sizeable 
deposit of phosphate rock. No drilling 
has yet been carried out at the mouth of 
the Aire River. 

Phosphate is present in isolated horiz­
ons in the Gellibrand marl in Blrregurra 
1 and Koort Koort Nong 3 in the Colac 
district at grades of up to 10^. 

Also a phosphate bed of Lower Pliocene 
age, 0.3 metres thick averaging 2.82% 
phosphate, outcrops around a lake 1^ km 
north of Lake Gnarpurt, 

Construction Materials 

In the 1971/72 financial year, 729,936 
tonnes of construction materials (sand. 
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gravel, crushed rock, and scoria) were 
produced within the study area. Of this 
production, 21% came from pits or quarr­
ies outside the control of the Mines 
Department, either because the excavat­
ions were less than 2 m or because the 
quarries were operated by a local 
government or government body purely for 
their own use. 

Sand 

Sand deposits are not particularly 
plentiful in the area, although coarse 
quartz sands present in the Wangerrip 

Gravel deposi ts occur on the northern 
flanks of the Otway Ranges, hut are not 
used extens ive ly . 

Group (Pebble Point Formation) of Eocene 
age outcrop around and in relict areas 
on the Otway Range. 

There is a fine sand deposit of Eocene 
age 0.8 km south of Lavers Hill. It was 
tested and proved to be a possible 
source of glass sand in 1920, 

The Pleistocene dune limestone has also 
been worked as a source of glass-making 
material at Arlnga near Port Fairy, the 
carbonate content of the deposit being 
suitable for the glass-making process. 

The Dorodong Sand of Pliocene age pres­
ent near Warrnambool also provides a 
source of sand. 

Creeks flowing into the north side of 
Lakes Corangamite and Gnarpurt, as well 
as other streams nearby draining areas 
of granite outcrop, contain fine sand 
deposits. One on the north side of Lake 
Gnarpurt is being worked. Granite sand 
is also obtained at Lismore. 

Gravel 

Gravel deposits are present in the Wang­
errip Formation on the northern flank of 
the Otway Range. However, they are not 
being used extensively at present. 
Scoria, being plentiful, is preferred. 

Crushed rock 

Crushed rock from quarries in the Otway 
Group is used extensively along the 
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Ocean Road and on roads through the 
Otway Ranges. Crown land in the Otways 
could provide a good source of crushed 
rock (from Otway Group sandstone) to 
replace scoria. It would also be less 
expensive than crushed basalt, being 
about half the cost ex-quarry. 

A number of quarries produce crushed 
basalt, including one in the Wirldigil 
Hills north-east of Camperdown. Ade­
quate reserves of basalt are present on 
private land to replace the use of 
scoria entirely, should the community be 
prepared to accept the considerable 
extra cost. 

Scoria and tuff 

Scoria and tuff comprise about 65^ of 
the construction materials used in the 
study area. This material costs about 
one-third the price of crushed basalt. 

The scoria, representing nearly the last 
phase of volcanic activity, is found 
forming volcanic cones, with the coars­
est and hardest (welded) material in the 
centre of the cone grading to finer-
grained, more friable, and then bedded 
material outward from the cone into 
tuffs. The best material for road-
making is usually on the outside of the 
cone near its base. 

Tuff also occurs and is quarried from 
around the circular crater lakes (maars) 
or from the tuff rings that are believed 
to be the first phase of volcanic activ-

•^•'-^''l^l!t3 •3*1 

A^ ••5;:' 

The Otway sediments provide rook s u i t ­
able for crushing. 

ity. The maars are more common around 
Terang and Panmure (for example. Lakes 
Kellambete and Ellngamite), while scoria 
cones are more common to the north (for 
example, Mount Porndon, Mount Leura, 
Mount Elephant, and Mount Noorat). 

The accompanying map shows the location 
of the eruptive centres that have been 
worked for scoria and tuff. 

At present only a few scoria cones - for 
example, Mount Rouse, Mount Leura, Red 
Rock, and Tower Hill - are public land. 
At Mount Fyans and Mount Porndon, thin 
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basalt flows overlie the scoria, indi­
cating that it may be possible to locate 
scoria or tuff deposits underneath areas 
of 'stony rise' phase 2 Newer Volcanic 
on the land surrounding the cones. 
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WATER UTILIZATION 

The catchments of the wet Otway Ranges 
have a high potential for water harvest­
ing and they supply virtually all of the 
surface water used for domestic and in­
dustrial purposes in the study area as 
well as a large proportion of that used 
by the adjacent city of Geelong. About 
55% of the Otway water currently harves­
ted is used in the Barwon Supply System 
to supply Geelong and the Bellarine 
Peninsula, and a further 20% is diverted 
into the Otway Supply System. 

Existing and Future Storages 

The largest storages are the West Barwon 
dam near Forrest (22,000 Ml) and the 
off-river Wurdee Boluc reservoir near 
Winchelsea (19,000 Ml). 

Other storages are 
headworks and serv 
with the various t 
Sites for future s 
vestigated by the 
Supply Commission 
sites exist on the 
Rivers. Provision 
area will, however 
inquiry by a Parll 
Committee, The po 

usually fairly small 
ice basins associated 
own water supplies, 
torages have been in-
State Rivers and Water 
and several potential 
Gellibrand and Aire 
of storages in this 
, be the subject of an 
amentary Public Works 
ssible use of Lake 

Munderong as a raw water storage has 
also been investigated, but indications 
so far are that water-quality and con­
tamination problems may result from the 
peat layer on the bottom of the lake. 

Present Water Usage 

Total usage from the Otways at present 
is approximately 38,000 Ml per annum, of 
which some 34,000 Ml is for town supp­
lies . This represents approximately 30% 
of minimum annual stream flows or 10% of 
mean annual stream flows. Groundwater 
reserves also have a high potential for 
the supply of water for domestic pur­
poses and irrigation, depending on 
quality, and several towns draw domestic 
water from bores. 

Town supplies (domestic water) 

Table l4 sets out details of the source, 
quality, and treatment of the various 
town supplies, and Appendix 3F gives 
additional details of present daily 
usage and controlling water authority. 

A more detailed description of the Bar-
won and Otway Supply Systems is set out 
below. 
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Barwon Supply System (Geelong Waterworks 
and Sewerage Trust) 

Water for Geelong and the towns listed 
in Table l4 is supplied from the head­
waters of the Barwon River. It is not 
treated and is of satisfactory quality. 
The major storage - the West Barwon Dam 
near Forrest - has a capacity of 22,000 
Ml. The catchment area covers 4,900 ha. 

The West Barwon Dam near F o r r e s t s t o r e s 
domest ic water fo r Geelong and the 
B e l l a r i n e P e n i n s u l a . 

and supply can be augmented to some ex­
tent by pumping from the nearby Barra­
munga Creek. Water flows to the East 
Barwon River from the West Barwon 
through a tunnel below the dam. It is 
then diverted from the East Barwon River 
via a channel system to the Wurdee Boluc 
reservoir. 

Water can be diverted into the channel 
at several major creek crossings and is 
also drawn from it to supply Blrregurra 
via a branch channel. From the Wurdee 
Boluc reservoir, water passes through 
channels to the Geelong Waterworks and 
Sewerage Trust Pettavel Basin and to 
State Rivers and Water Supply Commission 
storages at Anglesea and Torquay, 

Wurdee Boluc r e s e r v o i r : an o f f - r i v e r 
s t o r a g e , s u p p l i e d by a channel from the 
Barwon Rive r . 
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Table l4 

TOIAIN WATER SUPPLIES 

City/town 

Geelong 

Warrnambool 

Colac 

Apollo Bay 

Forrest 

Gellibrand 

Lome 

Korolt 

Mortlake 

Penshurst 

Peterborough 

Port Canpbell 

Port Fairy 

Wye River 
(proposed) 

Associated supply area 

Bellarine Peninsula 
Anglesea, Torquay, 
Blrregurra, Winchelsea 

Sinpson, Cobden, Terang, 
Carrperdown, Lismore, 
Derrlnallum, Allansford 

Cororooke, Coragulac, 
Alvle 

-

-

-

— 

-

-

_ 

Timboon 

— 

Source 

Bar'won River 

Gellibrand 
River Arkins 
Creek 

West Gellib­
rand River, 
Olangolah 
River 

Barham River 
(West Branch) 

West Barwon 
Dam 

Tflrdners Creek 

Erskine River 

Shallow bores 

Springs, bores 

Springs, bores 

Artesian bore 

Artesian bore 

Bores 

Wye River 

TreatiTBnt 

Nil 

Chlorin­
ation 

Nil 

Nil 

Nil 

Chlorination 

Nil 

Nil 

Quality 

Satisfactory 

Satisfactory - will eventually 
require full treatment as usage 
Increases 

Satisfactory 

Satisfactory 

Variable due to location of outlet 
- a new outlet is to be installed 

Satisfactory 

Variable - bacteriological content 
unsatisfactory on occasions 
Storage basins are to be fenced 

Calcium (440 mg/1) and nitrate 
(55 rug/1) are a problem 

Chlorination Satisfactory 1 

Nil 

Aeration, 
alum dosing 

Aeration 

Cooling 

Nil 

Moderately hard 

High tenperatures, high iron con­
tent, hardness, colour, and tur­
bidity are problems with bore wat­
er, Treatirent such as alum dosing, 
aeration, cooling, and settling 
can generally bring quality within 
acceptable limits 

Satisfactory 
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The safe yield of the system Is about 
24,000 Ml a year. There Is a great 
seasonal fluctuation In demand, and in 
successive dry years storage capacity is 
barely adequate to meet the require­
ments. In the drought year of 1967/68, 
a search began for underground resources 
to supplement the supply. Resources of 
considerable promise have been located 
at Barwon Downs and a trial production 
bore Is soon to be commissioned. A yield 
of 10 Ml a day is expected initially, 
with a long-term objective of at least 
25 Ml a day. 

Otway Water Supply System (State Rivers 
and Water Supply Commission) 

This system supplies wate 
bool and a number of town 
the Otway Ranges (see Tab 
main supply is the Arkins 
ment in the Otway Ranges 
of 340 m above sea level, 
catchment has an area of 
owned by the State Rivers 
Supply Commission. It is 
lie access. Water gravit 
diversion wlers by plpeli 
storages, the main ones b 
Hill near Camperdown (222 
Ewen near Terang (6OQ Ml) 
near Cudgee (759 Ml). 

r to Warrnam-
ships west of 
le 14). The 
Creek catch-
at an elevation 
The forested 

749 ha, and Is 
and Water 
closed to pub-
ate s from small 
ne to district 
eing Donald's 
Ml), Mount 
, and Tank Hill 

West Arkins Creek: p a r t of the Otway 
water supply system. 

During summer the supply is augmented by 
pumping from the Gellibrand River at 
Carlisle, and at present about one-third 
of the normal annual demand of 6,500 Ml 
is met from this source. 

The existing system has now been enlarg­
ed to its economic limit and Increased 
supplies, particularly to meet the 
expected requirements of the City of 
Warrnambool, are to be obtained from the 
South Otway Scheme, which is currently 
under construction. 

This work is expected to be completed by 
the end of 1975 and involves pumping 
from the Lower Gellibrand River near its 
Junction with Kennedy's Creek. The 
catchment area above this point is about 
97,000 ha, which is more than double the 
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catchment area above the original pump­
ing station at Carlisle. A good deal of 
the catchment carries farms, giving rise 
to excessive colour, turbidity, and bac­
terial content in the River, and water 
harvested during winter will require 
full-scale treatment. 

However, during the summer-autumn period 
water quality in the River Is not impai­
red and until full treatment is provided 
pumping can be undertaken at selected 
periods to provide water of satisfactory 
quality. 

Water is lifted to an excavated service 
basin of 100-Ml capacity near Port Camp­
bell, from which it gravitates to Warrn-

*-*. 
,^Mmf1lt 

Mount Ewen D i s t r i c t S torage 
Water supply system. 

Otway 

G e l l i b r a n d Pumping S t a t i o n , a t C a r l i s l e , 
augments the Otway water supply system 
dur ing summer. 

ambool. Towards the end of 1975, a 
chlorlnator will be Installed at the 
outlet of this basin to disinfect the 
supply as it enters the system. 

The South Otway Scheme will initially 
provide an additional 9 Ml of water per 
day, rising to l8 Ml per day by later 
booster pumping, which almost equals the 
capacity of the existing system. The 
enlarged Otway System should be adequate 
to meef water requirements until at 
least 1990, when the annual demand is 
expected to reach 12,300 Ml. 

384/76-13 
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Irrigation 

Annual permits are issued to enable 
farmers to obtain a defined volume of 
surface or underground water for irri 
gat ion. 

Diversions of surface water are not yet 
metered, so no accurate assessment of 
water used can be made. Usage is estim­
ated by a formula that assumes certain 
depths of watering for various types of 
crops and pastures. A total of 247 per­
mits are currently in force for an auth­
orized volume of 13,531 Ml per annum. 

Two-thirds of the total area of 2,436 ha 
Irrigated by surface water lies within 

the catchment of the Hopkins and Merrl 
Rivers, and most of it is permanent pas­
ture. The area irrigated with surface 
water has more than doubled since 1967 
(see appendix 3D). 

Undergro 
irrigate 
licenses 
The main 
plains b 
bell and 
10%) is 
between 
the irri 
pasture, 
of annua 
gardens 

und water 1 
approximat 
total some 
area lies 
etween Port 
a small po 
used around 
Camperdown 
gated area 
but about 
1 crops, lu 
(see Append 

s presently used to 
ely 2,314 ha, and 
12,045 Ml per annum, 

along the coastal 
Fairy and Port Camp-
rtion (approximately 
Lake Corangamite 
and Colac. Most of 
carries permanent 
one-third is made up 
cerne, and market 
ix 3C), 

Future Requirements 

;y. 

Port Fairy Storage Basin: groundwater 
i s cooled to remove dissolved i ron . 

Surface water 

Continuing demands will be made for add­
itional water from the Otway Ranges for 
town supplies, particularly for the con­
tinued development of Geelong. 

However, the demand for surface water 
for irrigation is not expected to in­
crease substantially, as the cost of 
collection, storage, and distribution of 
the large amounts of water required by 
the areas most in need of it would prove 
excessive. 

Total usage of Otway surface water at 
present is only 30% of minimum annual 
stream flows. The Aire River has high 
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potential for domestic water production 
but is not yet utilized, although a num­
ber of sites suitable for dams are known 
to exist. 

Surface water supplies in the study area 
should thus be adequate to meet expected 
demands, provided other sources such as 
groundwater are developed concurrently. 

Underground water 

Domestic supplies to towns with a lack 
of suitable surface water supplies will 
draw on underground resources to a 
greater extent. 

Potential supplies at Barwon Downs are 
presently being Investigated as a means 

of supplementing Geelong's water supply 
during drought years. In addition, deep 
aquifers at Nullawarre could be suitable 
for domestic water supply, although 
their use would depend upon advances In 
the technology of desalination. 

The extent to which further permits can 
be issued for irrigation will depend on 
the stage at which bore density is such 
that new bores begin to have an effect 
on the output of existing bores. This 
stage has not yet been reached. 
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LAND USE RELATIONS 

The preceding chapters have described 
the natural resources of the study area 
and discussed the existing and potential 
utilization of resources on public land. 
The hazards associated with these uses 
have also been considered. There is a 
growing demand for resources on public 
land from groups with a wide range of 
interests. In this situation, the int­
eractions of various uses become an im­
portant issue that must be considered 
before decisions can be made regarding 
the allocation of public land resources. 
This chapter examines the nature of 
those interactions. 

Land use compatibility 

Each type of land use 
set of resources for 1 
they have been discuss 
chapters. In many cas 
required overlap in bo 
thus providing a sourc 
conflict. Moreover, t 
each will have a serie 
indirect effects on mo 
These effects may be c 

requires a certain 
ts operation and 
ed in the relevant 
es the resources 
th time and space, 
e of potential 
he operation of 
s of direct and 
st other uses. 
onsldered as: 

beneficial - resulting in an increase 
In another activity or activities 
(complementary uses) 

* harmful - resulting in a decrease in 
another activity or activities (com­
petitive uses) 

^ negligible - having no effect in 
either direction (supplementary uses) 

The nature of these effects will deter­
mine the degree of compatibility between 
two or more land uses and hence their 
ability to be combined into a multiple 
land use policy. However, this view is 
a simplification, and in practice each 
land use has unique effects on others. 
The main complicating factors include: 

* Activities occur at different levels 
of intensity. (Compatibility between 
two activities at a low intensity of 
operation may be reduced if the oper­
ations of one intensify.) 

* Some activities occur for a short 
period, thus restricting their effect 
and allowing other activities to 
continue in the intervening periods. 

* Often an activity only occurs in a 
small part of a wider area, thus 
localizing its effect. (This enables 
other activities to continue In the 
general area.) 
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* Spill-over effects of an activity may 
have ramifications for other uses 
outside the immediate area of the 
former's operations, 

* Compatibility between uses in an area 
changes over time as the once-harmful 
effects of one activity are lessened. 

* Prevailing social attitudes towards 
tolerance of harmful inter-effects 
may change. (In some cases Improved 
technology - for example better meth­
ods of water treatment - helps change 
these attitudes,) 

* Management techniques can reduce 
possible harmful effects of an activ­
ity on others. 

Land use flexibility refers to the deg­
ree to which any one activity precludes, 
by its operation, other activities' ut­
ilization of a given resource. Flexible 
uses include those having either neglig­
ible or beneficial effects on others. 

The following sections give a general 
outline of relations between broad land 
use categories in the study area. It 
has not been possible to deal with re­
lations between internal aspects of each 
major category of use, although the same 
principles would apply. 

Agricultural production 

Agricultural activities in the study 
area have in some cases Introduced a di-

Stone fences in the stony r i s e s near 
Warrion. 

versitv of visual Interest that has pro­
vided enjoyment for many people, includ­
ing those engaged in sightseeing, pic­
nicking, and other forms of passive 
recreation. The intricate stone fences 
of the Stony Rises, for example, provide 
an interesting and unusual feature. 

Agriculture is normally incompatible 
with conservation of native fauna and 
flora since, although some benefit, most 
species are severely reduced in number 
or eliminated by the removal of native 
forest and the introduction of alien 
plants and animals. 
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In some cases agriculture has little 
effect on water production. However, 
the conversion from forest to grassland 
often leads to Increases in total water 
yield, turbidity, and salinity, as well 
as a reduction in summer stream flow. 

The use of additional public land for 
agriculture would compete with timber 
production, apiculture, recreational ac­
tivities requiring forested country, and 
many aspects of nature conservation. 

.̂  ' 

Agricul ture i s incompatible with nature 
conservat ion, but can enhance scenic 
values. 

Softwood timber production 

Timber production in plantations Is a 
relatively inflexible land use, as it 
Involves the intensive management of a 
single crop species. Since about 80% of 
a pine plantation complex is cleared of 
natural vegetation, softwood planting 
competes with nature conservation, hard­
wood timber production, honey produc­
tion and some recreational activities. 
It also competes with agriculture. 

On the other hand, softwood plantations 
can add visual diversity to an area. 
Because of their relatively open under­
storey, they provide good opportunities 
for picnicking and other recreational 
activities such as orienteering. 

Hardwood timber production 

This is a relatively flexible land use, 
particularly when carried out at only a 
low intensity. It is compatible with 
forest grazing, honey production, and 
all but the strictest forms of nature 
conservation. Water production is not 
affected, provided adequate steps are 
taken to prevent soil erosion. 

Timber production can be beneficial to 
some forms of outdoor recreation by pro­
viding access tracks for walking and 
pleasure driving. 

Harvesting operations have an immediate 
but generally short-term effect on local 
vegetation, fauna, and recreation. 
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Such effects become more noticeable as 
the size of the area being harvested in­
creases.. In mountain terrain the visual 
impact of harvesting may adversely 
affect some recreation values at points 
some distance from the actual operation. 

Increasing the levels of hardwood pro­
duction decreases its compatibility with 
other uses. It may favour certain timb­
er species, remove trees containing nest 
sites for fauna, considerably reduce the 
size to which trees are allowed to grow, 
and intensify harvesting activities. 

Hardwood timber production competes with 
agricultural and softwood timber produc­
tion and with recreation activities 
requiring solitude. 

Softwood production competes with nature 
conservation. 

Low-intensity hardwood logging i s a 
f l ex ib l e land use. 
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Water production competes with r e c r e a t ­
ion where catchments are closed to 
public access . 

Water production and conservation 

The production of water is an Important 
use on public land. To some extent it 
is competitive with agriculture, soft­
wood and hardwood timber production, 
mining, and recreation, depending on the 
intensity of production and the manage­
ment techniques employed in these activ­
ities. The competition applies espec­
ially to the quality of water and the 
seasonal distribution of yield. 

Logging, clearing, overgrazing, and 
excessive traffic contribute to soil 
disturbance, causing increased surface 
flow, which results in stream turbidity 
and siltation of reservoirs. 

Water storages increase the opportunit­
ies for some forms of recreation, such 
as foreshore picnicking and water-based 
activities. 

Inundation by dam waters has variable 
effects on nature conservation. It 
destroys the original habitats, and this 
may be important if a dam site contains 
unique or unusual species. However, it 
creates a new aquatic habitat that is of 
value for some fish and waterfowl. The 
variations in level as a water storage 
is utilized reduce Its value for nature 
conservation. Dams also alter flow 
regimes downstream, and may consequently 
further affect wildlife habitat. 

The draining of wetlands together with 
flood mitigation and river improvement 
works have benefited agriculture and. 
urban development but have reduced the^ 
quality of the aquatic habitats. 

Mining 

Mining and extractive industries are 
scattered throughout the study area. 
Extractive Industries are competitive 
with most forms of land use, through 
site disturbance, reading, and pollution 
of runoff. 

Landscape values may be seriously 
affected, as, for example, occurs where 
scoria pits are developed on the sides 
of volcanic cones. The potentially 
harmful effects of extractive industries 
on public land are localized, however. 
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and can usually be minimized by careful 
siting and proper attention to soil con­
servation and rehabilitation. 

unattractive along their alignments. 
But they are useful as fire breaks and 
access tracks. 

Public utilities and transport 

In addition to water supply, these in­
clude the distribution of electricity, 
gas pipelines, telecommunication instal­
lations, roads, and railways. In general 
these activities use only small areas of 
public land, but in most cases they rep­
resent inflexible uses. 

Transport routes have been essential for 
the development of all economic land 
uses and have widened the range of most 
people seeking recreation. 

Separate easements for electricity 
transmission and pipeline installations 
are competitive with vegetation and some 
wildlife habitats, and are visually 

^oads may prov ide fo r r e c r e a t i o n , but 
have a d ramat ic impact on the l andscape . 

Urban and Industrial uses 

Urban areas contain a multitude of dif­
ferent activities that collectively are 
competitive in space with most non-urban 
uses, including agriculture, timber pro­
duction, apiculture, water conservation, 
mining, and many forms of outdoor 
recreation. Moreover, the presence of 
urban areas (by intensifying the utiliz­
ation of or requirement for most res­
ources) undoubtedly compounds the com­
petition between many activities in 
adjacent areas of public land. 

Outdoor recreation 

Outdoor recreation encompasses a wide 
range of activities. Recreation that 
requires natural forest environment is 
competitive with most other land uses, 
including low-intensity hardwood produc­
tion and low-intensity forest grazing, 
and is therefore an inflexible land use. 

Most recreational activities are more 
flexible and are compatible with a wide 
range of other activities, although some 
pursuits can become self-competitive, 
especially at high usage rates. 

Nature conservation 

Areas set aside for strict nature cons­
ervation and for scientific purposes are 
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competitive with all other uses except 
water production and are therefore in­
flexible. 

Uses of large areas of public land for 
recreation, water production, and hard­
wood production can, however, be 

compatible with the retention of many 
nature conservation values. But these 
values are incompatible with activities 
that radically change the native vegeta­
tion, such as urban development, soft­
wood plantations, and many agricultural 
enterprises. 



PART IV 

BLOCK DESCRIPTIONS 
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BLOCK DESCRIPTIONS 

This part describes for each block its 
general characteristics, the nature of 
the land, its capabilities for various 
uses, and the likely hazards and con­
flicts involved with such uses, and 
finally highlights those outstanding 
capabilities or other features that are 
of special significance. 

A consistent format of headings and sub­
headings has been used so that the 
reader can readily find specific infor­
mation within one block and compare it 
with others. The discussion under most 
sections refers specifically to public 
land. 

Block boundaries are shown on the map 
titled Public Land and Descriptive 
Blocks, in the back pocket of this 
report. 

Capability 

This term refers to the 
public land for various 
ment is based on a numb 
orations, including the 
acteristlcs of the land 
of public land to centr 
the level of accessibil 
the relative scarcity o 
land, and the hazards a 
the various uses. 

suitability of 
uses. Assess­
or of consid-
Inherent char-
, the proximity 
es of population, 
ity within It, 
f the type of 
ssociated with 

In most cases, this report deals with 
capabilities In general terms, because 
the amount of information available 
varies from block to block, and because 
some of the values are difficult to 
quantify. In assessing capability, 
comparisons have been made with other 
blocks and with other parts of Victoria 
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1, CAPE OTWAY 

General 

Present tenure 

The public land is predominantly forest' 
ed and covers 8,190 ha (64% of the 
total area). 

General description 

About 30% of the block is cleared for 
agriculture, and the remaining 70% 
carries native vegetation. Topography 
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in the north, and 
Ranges, but Is sub-
Massive sand dunes 
oastline. Almost 
ountered in the 
surrounding and 
Range occur within 
oast at Blanket Bay 
ettlement located 

is steeply dissected 
typical of the Otway 
dued in the south, 
fringe the western c 
all environments enc 
forest and bush land 
located on the Otway 
the block. On the c 
is a small holiday s 
mostly on Crown land 

Present use 

The land in the north-west is used pre­
dominantly for dairying, while that in 
the south-west supports beef cattle 
grazing. The eastern half carries native 
vegetation, areas of which are used for 
hardwood production and recreation. 

Nature of the Land 

Climate 

Annual 
1,000 
mum. 
March 
tricte 
of the 
higher 
limit 

rainfall varies from 85O mm to 
mm, with a pronounced winter maxi-
The growing season extends from 
to December. Growth is not res-
d by temperature during any part 
year on the coast, but at the 
elevations low temperatures do 
plant growth during winter. 
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Physiography and geology 

This area is geologically diverse. Out­
crops of Lower Cretaceous sediments of 
the Otways group occur as well as out­
crops of the Wangerrip group of Tertiary 
sediments, Quaternary sands, Including 
the Brldgewater formation, form large 
deposits on the western coast. The 
mountainous northern section of the 
block contrasts with the subdued relief 
in the south, which contrasts again with 
the high dunes along the western coast. 

Soils 

A variety of soils, related mostly to 
the different types of parent materials. 

occur in this area. They include leach­
ed sands and calcareous sands, and yel­
low and brown duplex, yellowish friable 
gradational, and friable brown gradat­
ional soils. Shallow red and black 
soils are occasionally developed on dune 
limestone. 

Vegetation 

Vegetation types show a wide diversity. 
Marked changes in structure and florist­
ics over short distances reflect sudden 
changes in parent material and soils. 

Open forest IV of mountain ash and mess­
mate grows in the north of the block and 
occasionally further south in gullies 

bugged c l i f f s of Lower Cre taceous sedi­
ments. Cape Otway. 

Man-made s t r u c t u r e s can enhance and 
d ramat ize a l andscape . 



Manna gum woodland on orange sands 

where Lower Cretaceous 
been exposed by dissect 
II and III of blue gum 
species is widespread, 
manna gum occurs, but 1 
to privately owned land 
brown stringybark grows 
ions on sandy soils; wh 
occur in wet situations 
a woodland of bog gum. 

sediments have 
ion. Open forest 
and associated 
Woodland of 
s confined mainly 

Woodland of 
in dry situat-
ere these soils 
they often carry 

A number of rare and interesting plants 
have been recorded in the block. Correa 
r e f l e x a var. n u m m u l a r i i f o l i a , a variety 
of common correa, occurs near the Parker 

Correa reflexa va r . numullarlifolia i s 
r e s t r i c t e d to the s e a - c l i f f s near the 
mouth of the Parker River. 
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The potoroo ( l e f t ) and the s h o r t - n o s e d bandicoot ( r i g h t ) a r e found in the wood­
lands with a heathy unde r s to rey 

River. Bog gum is widespread on the 
Cape Otway peninsula. The long clubmoss 
has been found near the Parker River and 
also an apparently undescribed species 
of fork fern. The yellow leek orchid 
has been recorded on Cape Otway, as has 
the leafy greenhood. 

Fauna 

The animal species typical of the habit­
ats that occur here are discussed in 
chapter 11 and listed in Appendix 6. 
Habitats represented in this block in­
clude wet open forest, dry open forest, 
grassy woodland, heathy woodland, coast­

al scrub, inland flowing waters, and 
estuaries. Because of this diversity of 
habitats, many different animal species 
occur. Among the more interesting are 
the tiger cat, short-nosed bandicoot, 
Swalnson's antechinus, white-footed 
dunnart, and forest raven. 

Capabilities 

Nature conservation 

This block has a high capability for 
nature conservation. It contains a 
great diversity of environments and con­
sequently a large variety of plant and 

384/76-14 
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animal species are represented. The 
sand dunes along the western coast are 
an interesting geomorphic feature. The 
bog gum woodland is an unusual vegetat­
ion type. 

Recreation 

The area has high rec 
It is not used extens 
ion at the moment, bu 
and motorized recreat 
creasing. Because of 
nature conservation, 
increased recreatlona 
area will have to be 
ered. 

reation potential. 
Ively for recreat-
t use by campers 
ion vehicles is in-
its potential for 
the planning of 
1 activity in this 
carefully consid-

Hardwood timber 

Productive stands of mountain ash, mess­
mate, and blue gum occur in the northern 
section of the block and have a high 
potential for hardwood production. But 
further south, productive potential de­
creases as tall open forests grade into 
open forest I and woodland. 

Softwood timber 

There are no softwood plantations on 
public land in this block. In general, 
where soils are suitable for this use 
slopes are too steep. On flatter ter­
rain drainage would present a problem to 
the establishment of radlata pine plant­
ations. 

A small holiday set t lement i s e s t a b l i s h ­
ed on public land a t Blanket Bay. 

Agriculture 

Soils on public land, other than leached 
sands and calcaeous sands, in general 
have a moderate to high capability for 
this use. Steep slopes in the north of 
the block would preclude agricultural 
development. Native vegetation in this 
area has a high capability for honey 
production. 

Minerals 

Black coal seams occur in the Lower Cre­
taceous sediments, but these are un­
economic to mine. Dune limestone has 
formed on calcareous dunes along the 
coast. Calcareous sands are currently 
being mined on the western coast. 
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Water 

This block contains the headwaters of a 
number of streams, including the Parker 
and Geary Rivers and Stony, Blanket Bay, 
and Deep Creeks. The Aire River enters 
the sea at Glenaire. Lake Horden and 
Lake Craven are located within this 
block. Water in all streams is of 
extremely good quality, suitable for 
domestic consumption. 

Hazards and Conflicts 

Erosion of dunes is occurring where sand 
has been extracted. The natural charac­

ter of the environment is being disturb­
ed in places by recreational activities 
such as trail-bike riding. Fire is a 
serious hazard In the area in summer. 

Significance 

This contains the wide 
environments occurring 
blocks, consequently a 
plant communities and 
are represented. The 
probably the most sign 
conservation within th 
significance for produ 
water may increase in 

st diversity of 
in any of the 
large number of 

animal habitats 
Cape Otway area is 
ificant for nature 
e study area. Its 
ction of domestic 
the future. 
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2. AIRE RIVER 

General 

Present tenure 

The public land covers 17,190 ha (58% of 
the total area). 

General description 

About half of the block has been cleared 
and is used for agriculture; the remain­
der is under natural vegetation, except 
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for the Aire Valley softwood plantation 
in the north-eastern corner. The domin­
ant parent materials are Lower Cretac­
eous sediments, but areas of Tertiary 
sediments do occur. In the north and 
the south of the block the terrain is 
relatively subdued, but the remainder is 
mainly steep. 

Present use 

On cleared land, dairy-farming, beef 
cattle grazing, and potato-growing are 
the dominant land uses. On public land 
hardwood and softwood timber production 
are practised. 

Nature of the Land 

Climate 

CAPl OTWAY 

Annual rainfall varies 
most 2,000 mm depending 
with a pronounced winte 
the coast the growing s 
from March to December 
restricted bv temperatu 
part of the year. Howe 
with elevation until on 
low temperatures may re 
from May to October. 

from 900 to al-
on elevation, 
r maximum. Along 
eason extends 
and growth is not 
re during any 
ver, this changes 
top of the range 
strict growth 
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Physiography and geology 

Topography is undulating on top of the 
range but becomes very steep on the 
coastal fall. Terrain near the coast is 
relatively subdued. The block contains 
the headwaters of a number of important 
streams, including the Aire River. 

The dominant parent materials are Lower 
Cretaceous sediments, although Palaeo­
cene deposits (Tertiary sediments of the 
Wangerrip group) overlie these in the 
south. 

Soils 

On Lower Cretaceous sediments soils form 
a gradational sequence with increased 
elevation and rainfall. They change 
steadily from duplex near the coast to 
yellowish gradational soils to friable 
brown gradational soils where precipita­
tion exceeds 1,200 mm. On the Wangerrip 
group of Tertiary sediments there are 
generally leached sands. 

Vegetation 

Native vegetation forms a gradational 
seauence with increased elevation and 
rainfall. Near the coast, there is open 
forest II of blue gum and messmate. As 
precipitation increases, this changes to 
open forest III and IV of these species. 
Open forest IV of mountain ash growing 
on leached sands has developed on Tert­
iary sediments near Redwater Creek. 
Stands of myrtle beech occur along Aire 

River. This is unusual In Victoria, 
where it normally occurs only as isolat­
ed trees in deep gullies in the wet 
mountain forests. One interesting plant 
recorded in the area is the leafy green­
hood from near Glenaire. 

Myrtle beech occurs in the deep g u l l i e s 
of the Aire River v a l l e y . 



194 

Fauna 

The animals found in the habitats that 
occur here are discussed in Chapter 11 
and listed in Appendix 6. The main hab­
itats in this block include wet open 
forest, drv open forest, and pasture. 
Animals typical of these forest habitats 
include the potoroo, bush rat, hrown 
antechinus, and Swalnson's antechinus. 

Capabilities 

Nature conservation 

The public land has a moderate to high 
capability for nature conservation. The 
area contains substantial areas of wet 

mountain forest with associated myrtle 
beech and fern gullies. The stands of 
mountain ash growing on leached sands 
are of particular conservation Interest. 

Recreation 

The area has a moderate to high recreat­
ion potential, but at the moment access 
to many parts is not good. The Aire 
Valley plantation has good access roads, 
and sightseers and picnickers use it 
quite intensively. 

Hardwood timber 

The block has a high capability for this 
use, particularly the areas of mountain 

Swainson 's antechinus ( l e f t ) and the bush r a t ( r igh t ) are found only in 
moist areas of dense scrub. 
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ash open forest IV. However, most of 
the forests are in need of silvicultural 
treatment in order to encourage regen­
eration. 

Softwood timber 

Considerable areas of public land in 
this block, where slopes are less than 
20°, have a high capability for softwood 
production. In general, however, they 
support potentially productive mountain 
ash open forest IV. The high growth 
rates of radiata pine in the Aire Valley 

Several softwood spec ies , including 
Californian redwood, are growing in the 
Aire Valley p lan ta t ion . 

plantation demonstrate the capability of 
the land for this use. 

Agriculture 

Where slopes are less than 20 the capa­
bility of most public land in this block 
for this use is moderate to high. The 
capability of public land for honey pro­
duction is moderate. 

Minerals 

Clearfell ing in the Aire Valley softwood 
plantat ion. 

Black coal seams occur in the Lower Cre­
taceous sediments, but are uneconomic to 
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mine. Where Tertiary sediments outcrop, 
there are deposits of sand and gravel. 
The Otway sandstone when crushed is 
suitable for road surfacing. 

Water 

A number of streams have their head­
waters in this block. These Include the 
Johanna, Ford, Aire, and Calder Rivers, 
Water in all streams Is of extremely 
good quality for domestic consumption, 

A number of sites suitable for dams 
exist on the Aire River, which is con­
sidered to be a potential high-yield 
supply for Geelong or possibly the Otway 
system. 

Hazards and Conflicts 

Fire Is a serious hazard during summer. 
At the moment there are no obvious con­
flicts in this block. It is likely that 
conflicts between water production. 

nature conservation, recreation, and 
timber production could develop in the 
future. The construction of a water 
storage on the Aire River may possibly 
Inundate stands of myrtle beech growing 
in the river valley. 

Significance 

Of particular significance in this block 
is the area of mountain ash growing on 
leached sands developed on Tertiary sed­
iments. This is probably the only ex­
ample of this soil and vegetation com­
bination in Victoria. The Aire Valley 
plantation is significant in that it 
produces a considerable quantity of 
softwood for local markets and has 
growth rates of radiata pine that are 
among the highest in Victoria. The 
mountain ash forests of the block are 
an important part of the hardwood timber 
resources of the study area. The Aire 
River catchment is significant as a 
future domestic water supply area. 
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3. TANYBRYN 

General 

Present tenure 

The public land covers 29,310 ha (72% of 
the total area). 

General description 

This block covers the southern slopes of 
the Otway Range between Apollo Bay and 
Loutit Bay. The dominant parent mater-
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lals are Lower Cretaceous sediments and 
in general slopes are extremely steep, 
particularly near the ocean. Vegetation 
and soils follow a gradational sequence 
with change in elevation and rainfall. 

About 70% of the area is under natural 
vegetation. The remaining 30% has been 
cleared and portion of this is reverting 
to bracken and scrub. 

Present use 

On cleared land dairy-farming, beef 
cattle grazing, and potato-growing are 
the dominant land uses. Over the years 
large volumes of hardwood have been ex­
tracted from the forests. The area is 
increasing in importance as a source of 
high-quality domestic water. 

Nature of the Land 

Climate 

C A M OTWAY 

Rainfall varies from 900 mm to more than 
1,500 mm per year. The growing season 
varies with elevation. On the coast it 
may continue for almost the whole year, 
whereas on the western end of the range 
low temperatures may retard it during 
June to October. 
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Lands l ip s a r e a hazard on s t e e p s l o p e s . 

Physiography and geology 

The dominant parent materials are Lower 
Cretaceous sediments, A large proport­
ion of this block consists of the south­
ern slopes of the Otway Range, which 
tend to be very steep. 

The hanging valleys of the numerous 
streams that enter the sea in this block 
indicate the dominance of marine eros­
ion. Shore platforms fringe most of the 
coastline and slopes down to the sea are 

often extremely steep, although cliffs 
are seldom present. 

Soils 

Soils form a gradational sequence with 
changes in elevation and climate. Dup­
lex soils have developed near the coast 
at the eastern end. With increased 
rainfall these grade into yellowish gra­
dational soils. In areas where precip­
itation exceeds 1,200 mm, friable brown 
gradational soils have developed. 

Vegetation 

Vegetation forms a gradational sequence 
with Increased rainfall and elevation. 
The general sequence from the coast to 
the top of the range is coastal scrub 

Open F o r e s t I I I , Lorne--Dean ' s Marsh 
road . 
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that grades rapidly into open forest I 
of blue gum, which then changes to open 
forest II and III of mixed species. Wet 
gullies and areas at elevations above 
400 m carry open forest IV of mountain 
ash, mountain grey gum, and messmate. 

Chapter 11 and listed in Appendix 6. 
The two major habitats in this area are 
wet open forest and dry open forest. 
The grey goshawk, which is confined to 
the Otway Range, is often seen in this 
block. 

Fauna 

The animal species typical of the habit­
ats that occur here are discussed in 

The carnivorous t i g e r cat i s found in 
the dense mountain ash fo r e s t . 

The grey goshawk i s often seen in the 
block ( juveni le h i rds are whi te) . 
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including the Erskine Palls and Kallmna 
Falls. 

Lorne j e t t y , Lout i t Bay. 

Capabilities 

Nature conservation 

In general, public land in the block has 
a moderate to high capability for this 
use. 

The area is of particular interest as it 
provides excellent examples of the soil 
and vegetation sequence that occurs on 
Lower Cretaceous sediments with changes 
In elevation. 

Recreation 

The scenic qualities of most of the land 
give this area a moderate to high capa­
bility for recreation. Recreational at­
tractions include scenic roads, such as 
the Wild Dog Road and Great Ocean Road, 
several scenic lookouts, such as Mount 
Defiance and Crows Nest Lookouts, and 
also a number of spectacular waterfalls. 

The Erskine f a l l s near Lorne i s a 
popular scenic a t t r a c t i o n . 
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Hardwood timber 

Public land in this block, particularly 
In the south-west section, has a high 
capability for hardwood production. The 
forests, particularly mountain ash open 
forest IV, need extensive silvicultural 
treatment in order to encourage re­
generation If they are to remain produc­
tive. 

Agriculture 

Capability for agriculture in general is 
only moderate. Although climate and 
soils may be suitable, slopes are often 
too steep. Despite this disadvantage, 
dairy-farming, beef cattle grazing, and 
potato-growing are carried out on steep 
freehold land in the Wild Dog Creek 
area. 

Softwood timber 

The capability of this land for softwood 
timber production depends on slope. 
Most slopes are greater than 20 and 
consequently establishment and manage­
ment of softwood plantations would be 
difficult. 

Steeply s l o p i n g land i s used fo r a g r i ­
c u l t u r e in the Wild Dog Creek v a l l e y . 

Capability for honey production is mod­
erate to high. 

Minerals 

The public land has no significant min­
eral deposits. However, the Otways 
sandstone, when crushed, provides excel­
lent road-surfacing material. Narrow 
seams of black coal occur, but these are 
not economic to mine. 

Water 

Very many streams and rivers have their 
headwaters within this block. These in­
clude the Barham, Smythe, Grey, Kennett, 
Wye, Cumberland, St. George, and Ersklne 
Rivers. Water in all of these streams 
is of extremely high quality and is 
suitable for domestic consumption; sev­
eral are used for town supplies. 

Hazards and Conflicts 

During summer, fire is a constant hazard 
in this block. Conflicts between nature 
conservation, recreation, timber produc-
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tion, and production of domestic water 
may develop in the future. 

Landslips that block roads are not un­
common when soils become saturated 
during winter. 

Significance 

The main significance of this block lies 
In its potential for hardwood timber and 
recreation. Water production from the 
area is likely to grow in significance. 
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4. SALT CREEK 

General 

Present tenure 

The public land covers 17,940 ha (or 6l% 
of the total area); 2,900 ha of Crown 
land is held under mining lease by Alcoa 
Australia Ltd. 

General description 

This block covers the e 
Otway Range not include 
ourne study area. It 1 
as it lies in the lee o 
parts of the Otway Rang 
decreases (with elevati 
north, and east and the 
tern is accordingly var 
on the higher ground an 
woodlands in the east. 
Include both Lower Cret 
tlary sediments, and th 
over these also affect 
pattern. 

Present use 

astern end of the 
d in the Melb-
s relatively dry 
f the higher 
es. The rainfall 
on) to the south, 
vegetation pat-
led, with forests 
d dry heathy 
Parent materials 
aceous and Ter-
e varied soils 
the vegetation 

The northern section of the block is 
cleared and is used for beef cattle 
grazing and sheep grazing. On public 
land in the north-west, 885 ha of 

softwood plantations have been estab­
lished. Hardwood timber is extracted 
from the south-west, but public land 
further to the north-east carries forest 
that is generally unproductive. Alcoa 
Australia holds 2,900 ha of public land 
under mining lease. 

Brown coal is mined near Anglesea (in 
the adjacent Melbourne study area) at 
present and will eventually be obtained 
from the portion of the lease that lies 
within the Corangamite study area. 

I 
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Nature of the Land 

Climate 

are duplex, whereas on the Wangerrip 
group of sediments they are chemically 
impoverished leached sands. 

Rainfall varies from 600 mm in the east 
to more than 1,100 mm in the west with a 
winter maximum. The length of the grow­
ing season varies with elevation. Grow­
ing season could be expected to last 
from March to January, with restricted 
growth from June to August. 

Physiography and geology 

In the south-western half the parent 
materials are Lower Cretaceous Otway 
sediments, but those in the north are 
Tertiary sediments consisting mainly of 
the Wangerrip group and Moorabool 
Viaduct formation. Elevation in general 
decreases from Benwerrin in the south­
west to the flatter country in the 
north-east. Terrain is generally steep 
on the Otway sediments and becomes more 
subdued on Tertiary sediments. In 
places there are conspicuous laterite 
plateau remnants. The Anglesea River 
and a large number of streams have their 
headwaters in this block. 

Soils 

The wettest areas of the block carry 
friable brown gradational soils. As the 
rainfall decreases, on Lower Cretaceous 
sediments yellow gradational soils 
change in very dry situations to duplex. 
On the Moorabool Viaduct formation of 
Tertiary sediments the dominant soils 

Red ironbark open fo res t I I j i so l a t ed 
occurrence north of Airey 's I n l e t . 
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Vegetation 

The wettest areas of the bl 
open forest IV of messmate 
ash. The chief understorey 
blackwood and silver wattle 
colonies of tree ferns and 
vegetation occupy the upper 
gullies in the south-west, 
valley slopes are covered w 
assortment of shrubs, prlnc 
wattle, narrow-leaf wattle, 
moss, common wedge-pea, and 
heath. 

ock support 
and mountain 
trees are 
Small 

associated 
parts of 
The drier 
ith a varied 
ipally myrtle 
prickly 
common 

In the eastern Otways messmate and brown 
stringybark form open forest II and I on 
gradational and duplex soils developed 
on the Tertiary sediments. Red iron-
bark, sometimes in almost pure stands, 
forms open forest I and II in the rain-
shadow area north of Alreys Inlet. 

Heathy woodlands are wid 
Tertiary sediments. Shi 
occurs on leached sands 
impeding layer near the 
brown stringybark grows 
without an Impeding laye 
duplex soils. Heath und 
eludes thatch sawsedge, 
bush, austral grass-tree 
tree. 

espread on the 
ning peppermint 
that have an 
surface, while 
on leached sands 
r or on sodic 
erstorey In-
tassle rope 
, and heath tea-

A number of unusual plants have been re­
corded in this block. They include the 
short-tailed leopard orchid, wrinkled 
buttons, and P l a t y l o l i u m obtusangulum 
var. spinulosum, a variety of the common 

Stun ted s h i n i n g peppermint and hea th l and 
on impoverished sands a t Bald H i l l s . 

flat-pea. The Victorian smoke bush is 
at the easternmost extent of its distri­
bution in this block. 

Fauna 

The animals found in the habitats that 
occur here are discussed In Chapter 11 
and listed in Appendix 6. The main 
faunal habitats in this block are wet 
open forest, dry open forest, heathy 
woodland, and pastures. This diversity 
results In the occurrence of many dif­
ferent species of native animals. The 
heathy woodland north of Alreys Inlet 
provides habitat for many bird species, 
including the striated thornblll and 
several honeyeaters. 

384/76-15 
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The mammals include the short- and long-
nosed bandicoots, bush rat, red-necked 
wallaby, and possibly the potoroo. East­
ern grey kangaroos and black wallabies 
are common. 

Reptiles include the tree dragon and 
southern blue-tongue lizard. 

Capabilities 

Nature conservation 

Capability for nature conservation is 
high. This applies particularly to the 

The red-necked wallaby i s uncommon hut 
widespread in the heathy woodland and 
dry open f o r e s t . 

low woodlands and heathlands in the 
north-east, which are rich in both fauna 
and flora.. This vegetation type forms a 
unit with similar heathy woodland in the 
adjacent F-lelbourne study area. The area 
of red Ironbark forest in the extreme 
east of the study area is an interesting 
isolated occurrence of this species. 

Recreation 

Capability for recreation, particularly 
in the north-east section, is high. The 
area is already used by trail bikes in 
some parts; sightseers and picnickers 
from nearby Geelong also use it exten­
sively. The recreational demand on this 
land will increase as the population of 
Geelong increases. 

Hardwood timber 

While the southern section of the block 
has a high capability for this use, the 
capability in the north-east is general­
ly low. 

Softwood timber 

Where slopes 
messmate and 
forest In th 
high capabil 
the eastern 
,885 ha in 
likely if th 
ha planned b 
the Otway pi 
talned. 

are not too steep, the 
brown stringybark open 
e north has a moderate to 
ity for this use. In fact 
Otways plantation covers 
this area and extension is 
e projected total of 8,000 
y the Forests Commission for 
antatlon zone is to be ob-
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Gravel p i t s and rubbish dumps are neoessary, but can be unsightly i f r e h a b i l i t a t i o n 
i s inadequate. 

Agriculture 

Capability of public land for this use 
is moderate to low. In general, depend­
ing on slope, it ranges from moderate on 
Otway sediments to extremely low on the 
Wangerrip group of Tertiary sediments. 

Minerals 

Extensive gravel and sand deposits are 
found where the Wangerrip group of Ter­

tiary sediments outcrop. Large deposits 
of brown coal occur in this group of 
sediments and have been mined at Wens­
leydale, outside the study area. Within 
the study area it probably will be mined 
in the future within the lease area of 
Alcoa Australia. 

Water 

The quality of water In streams on the 
Otway group of sediments is high. In 
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Small expe r imen ta l p l o t s a re used to 
t e s t s u i t a b i l i t y fo r growth of r a d i a t a 
p i n e . 

contrast, water in streams on Tertiary 
sediments in general is unsuitable for 
domestic consumption. The Wangerrip 
group of Tertiary sediments contains 
large reserves of generally good ground­
water . 

Hazards and Conflicts 

Fire is a serious hazard during the 
summer. In the east of the block con­
flict already exists between nature con­
servation and recreation. This conflict 
applies particularly to trail bikes. 
Conflicts are likely to develop between 
coal-mining, recreation, and conservat­
ion. There is also a potential conflict 
between softwood production and nature 
conservation. 

Significance 

This block contains a diversity of en­
vironments. Of particular Interest are 
the shining peppermint woodlands devel­
oped on leached sands in the east, which 
are extremely rich in both fauna and 
flora. The Wangerrip group of Tertiary 
sediments contains large reserves of 
brown coal, which will most probably be 
mined in the future. Areas of moderate 
slope with gradational soil in the north 
of the block are suitable for the growth 
of radiata pine. 
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5. PENNYROYAL 

General 

Present tenure 

The public land covers 18,750 ha (62% of 
the total area). 

General description 

This block covers the northern slopes of 
the Otway Range between Upper Gellibrand 
and Deans Marsh, Slopes, although 
steep, are generally more subdued than 
those on the southern fall of the range. 
The dominant parent materials are the 
Lower Cretaceous Otway group sediments, 
with areas of the Wangerrip group Ter­
tiary sediments outcropping near 
Forrest. In the north the Moorabool 
Viaduct group of Tertiary sediments 
occur. 

Present use 

The major portion of the area is under 
natural vegetation. The West Barwon Dam 
and its catchment, which is important in 
the supply of water to Geelong and the 
Bellarine Peninsula, is located in the 
north-west of this block. The north­
east section is cleared and is used for 

beef cattle and sheep grazing and some 
cropping. 

Nature of the Land 

Climate 

Rainfall varies from about 700 to 1,400 
mm with a pronounced winter maximum. 
The length of the growing season varies 
with changes in elevation, reflecting 
the changes in temperature. 
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Physiography and geology 

The dominant parent materials are Lower 
Cretaceous sediments. However, there is 
a small area of the Wangerrip group of 
Tertiary sediments around Forrest and 
further small occurrences on the Otway 
Range itself. In the north the Moora­
bool Viaduct group of Tertiary sediments 
outcrop. In general, the slopes on the 
Otway Range are quite steep. Many 
streams that have their headwaters in 
this block have cut steep-sided valleys 
in the parent material. 

The terrain developed on Tertiary sedi­
ments is more subdued than that on the 
Lower Cretaceous sediments. 

The o l i v e w h i s t l e r i s w i d e s p r e a d i n both 
wet and d ry open f o r e s t s . 

Topography i n t h e n o r t h o f t h e b l o c k i s 
r e l a t i v e l y s u b d u e d . 

Soils 

On the Lower 
form a gradat 
in elevation 
from duplex t 
drier lower e 
friable brown 
higher wetter 
ments, soil t 
to changes in 

Cretaceous sediments, soils 
ional sequence with changes 
and climate. They grade 
o yellow gradational at the 
levatlons, and change to 
gradational soils in the 
areas. On Tertiary sedi-

ypes are generally related 
the characteristics of the 
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parent material. They vary from leached 
sands to yellow gradational and duplex 
soils. 

Vegetation 

On the 
gradat 1 
rainfal 
sequenc 
the Ran 
messmat 
forest 
ing to 
forest 

Fauna 

Otway Range vegetation forms a 
onal sequence with increased 
1 and elevation. In general, the 
e from the bottom to the top of 
ge Is open forest I and II of 
e and grey gum, grading into open 
III of these species, then chang-
mountain ash and messmate open 
IV in wet situations. 

The animals found in the 
occur here are discussed 
and listed in Appendix 6 
faunal habitats are wet 
open forest, and pasture 
small areas of heathy wo 
Forrest. Animals occurr 
the bush rat, tiger cat, 
antechinus, and the long 
coot. 

habitats that 
in Chapter 11 
The main 

open forest, dry 
, with some 
odland around 
ing here include 
Swalnson's 
-nosed bandl-

Capabilities 

Nature conservation 

In general public land in this block has 
a moderate to high capability for this 
use. There are no plants of particular 
importance known to occur. However, the 
block has a wide range of species and of 
animal habitats. 

Recreation 

Because of the unspoilt nature of the 
environment and scenic qualities of most 
of the land, this block has a moderate 
to high capability for recreation. At­
tractions Include scenic drives, and 
sightseeing and picnicking in the en­
virons of the West Barwon Dam. 

Hardwood timber 

Capability of the block for this use in­
creases with Increased rainfall towards 
the south-west, where the capabllitly is 
high. 

Capabil i ty for hardwood production i s 
high in the wet open f o r e s t s . 
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Over-mature t r e e s p rov ide animal h a b i t a t 
but have l i t t l e value fo r t imber produc­
t i o n . 

However, much of the potentially produc­
tive forest area needs silvicultural 
treatment in order to encourage regener­
ation if the productive capacity is to 
be maintained. 

Softwood timber 

Most of the area has a high capability 
for this use. In certain situations, 
however, slopes are too steep (greater 
than 20 ) for efficient softwood produc­
tion . 

Agriculture 

Capability for agriculture Is moderate. 
Although climate and soils are suitable, 
slopes may be too steep for this use to 
be practicable. Public land in this 
block has a moderate capability for 
honey production. 

Minerals 

No significant deposits of minerals are 
known on the public land. However, 
sands of the Wangerrip group of Tertiary 
sediments occur and are extracted from 
land around Forrest. Thin seams of 

Moderately s l op ing land in the n o r t h ­
e a s t of the block i s used for g r a z i n g . 
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Water 

The West Barwon Dam s t o r e s w a t e r f o r 
Gee long . 

black coal occur in the Otway sediments, 
but are not economic to mine. 

There may be deposits of brown coal in 
the block. 

The block c 
large numbe 
the Barwon 
Mackle, Cal 
Pennyroyal, 
catchments 
Rivers, whl 
are located 
block. The 
of Tertiary 
tant intake 

ontalns the headwaters of a 
r of streams. These include 
River and Monday, King, 
laghan, Dewing, Matthews, 
and Marsh Creeks. The 
of the East and West Barwon 
ch supply Geelong with water, 
in the north-west of this 
outcropping Wangerrip group 
sediments provides an impor-
area for underground water. 

Hazards and Conflicts 

During summer, fire is a constant hazard 
in this block. Conflicts between nature 
conservation, recreation, timber produc­
tion, and water harvesting may develop 
in the future. 

Significance 

The main significance of this block is 
that it includes an important water 
catchment area. It is also important 
for hardwood production and does contain 
areas suitable for softwood production. 
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6. CARLISLE 

General 

Present tenure 

The public land covers 30,000 ha (59% of 
the total area). 

General description 

The block is bounded In the north and 
west by the Gellibrand River and the 
main Otway ridge in the south. Terrain 
on the flanks of the Otway Range is 

/̂ ^ '- . - J 

SCALE t: 2,000,000 
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hilly to undulating which contrasts 
with the generally steep slopes of the 
Range Itself. A large proportion of the 
block Is public land supporting natural 
vegetation. 

Present use 

Hardwood timber, including mountain ash, 
is cut from the forests on the Otway 
Range. Two areas are set aside specifi­
cally for water production. These in­
clude an area near Olangolah operated by 
the Colac Waterworks Trust, and the 
Arkins Creek catchment to the north of 
Wyelangta controlled by the State Rivers 
and Water Supply Commission. Softwood 
production is practised in the east of 
this block in the Websters Hill Planta­
tion. On cleared land, dairying, beef 
cattle production, and potato-growing 
are the predominant land uses. 

Nature of the Land 

Climate 

C A M OTWAY 

Annual rainfall is high, varying from 
900 mm in the west to nearly 2,000 mm on 
the Range, with a pronounced winter 
maximum. In elevated areas, the growing 
season extends from January to December, 
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but low temperatures may restrict growth 
from May to October. At lower eleva­
tions the nature of the growing season 
changes, with less restriction by tem­
perature and more by moisture stress. 

Physiography and geology 

The elevated Otway Ranges are a domal 
structure, composed of Lower Cretaceous 
sediments. Land on the top of the Range 
in this block is gently undulating, al­
though slopes are steeper on the north­
ern fall. On the northern flanks of the 
Range the Wangerrip group of Tertiary 
sediments outcrop. A small area of the 
Moorabool Viaduct formation occurs near 
Gellibrand. Throughout the area on Ter­
tiary sediments. Isolated high-level 
laterltic plateau remnants, such as 
Mount McKenzie, remain. 

Soils 

The soils on the Range form a continuous 
sequence with Increased elevation and 
rainfall. Friable brown gradational 
soils occur if rainfall exceeds 1,200 
mm. Where rainfall is lower, the pre­
dominant soils are yellowish gradation­
al. Those soils developed on the Wan­
gerrip group of Tertiary sediments are 
chemically impoverished leached sands. 
Peats occur in some swamps. 

Vegetation 

Vegetation forms a gradational sequence 
with Increased rainfall and elevation. 

Mountain ash open forest IV grades into 
mixed-species open forest III and II 
with decreased rainfall. Closed forest 
of myrtle beech, blackwood, and tree 
ferns grow in wet gullies. The leached 
sands carry extensive areas of heath and 
shining peppermint and brown stringybark 
woodland, 

Fauna 

The animals found in the habitats that 
occur here are discussed in Chapter 11 
and listed in Appendix 6. The main 
faunal habitats in this block are wet 

Mounta in a s h ; r e g r o w t h f o l l o w i n g a p a s t 
bush f i r e . 



216 

Shining peppermint woodland and hea th­
land on leached sands near Chappie Vale 

open forest, dry open forest, heathy 
woodland, and pasture. By far the most 
extensive area of heathy woodland in the 
study area occurs in this block. 

Heathy woodlands typically have a dense 
to mid-dense stratum of low shrubs, 
which provide habitats for small ground-
dewlling animals and both nesting and 
feeding areas for small birds. 

They contain mammals such as the swamp 
rat, white-footed dunnart, and brown 
antechinus, and birds such as the rufous 
bristle bird and eastern spinebill. 

Capabilities 

Nature conservation 

The extensive areas of shining pepper­
mint heath woodland have a high capabil­
ity for conservation. These are ex­
tremely rich floristically and represent 
a land type that does not occur outside 
the study area. 

Several rare plants are found on the 
heathlands. They Include Helichrysum 
rogers ianum, which is restricted to this 
and two other localities in Victoria. 
The lizard orchid {Burne t t i a c u r r e a t a ) , 
which is becoming rare in this State due 
to the destruction of its habitat, may 
be found beneath thickets of paperbark. 
Pointed ricegrass ( T e t r a r r h e n a acumina­
t a ) is also localized and rare in Vic­
toria and is found in swampy places on 
the heathland. 
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The area of mountain ash controlled by 
the Colac Waterworks Trust is an ex­
cellent example of this vegetative type 
in its natural condition, and thus has a 
high capability for nature conservation. 

Recreation 

No part 
for rec 
have a 
forms o 
that re 
motoriz 
scenic 
become 

of the bl 
reation. 
high capab 
f recreatl 
quire soli 
ed recreat 
beauty of 
an increas 

ock Is used Intensively 
The heathy woodlands 
illty for a number of 
on including activities 
tude, nature study, and 
ion vehicles. The 
the Otway Range will 
Ing tourist attraction. 

Hardwood timber 

The Otway Range has a high capability 
for hardwood timber. There is, however, 
a strong need for improved silvicultural 
techniques to restore productivity in 
many areas. In general, forests and 
woodland growing on Tertiary sediments 
in this block have a low capability be­
cause the chemically impoverished soils 
support only stunted vegetation. 

Softwood timber 

The Lower Cretaceous sediments of the 
Otway Range have a high capability for 
this use, as is demonstrated by the 
growth rates of radiata pine growing in 
the Websters Hill Plantation, started in 
1963. However, the leached sands devel­
oped on Tertiary sediments are so 
chemically impoverished as to be un-

Wehsters H i l l softwood p l a n t a t i o n ( p a r t ­
ly on purchased farmland). 

satisfactory for the growth of radlata 
pine. 

Agriculture 

Land with slopes of le 
Otway Range has a mode 
blllty for agriculture 
potato-growing and bee 
production. In genera 
on Tertiary sediments 
Ically for economic ag 
duction. Areas of all 
those around Carlisle, 

ss than 20 on the 
rate to high capa-
, Including 
f cattle and dairy 
1, soils developed 
are too poor chem-
rlcultural pro-
uvium such as 
however, have a 
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Undulat ing a g r i c u l t u r a l land near Beech 
F o r e s t , 

P ig- farming a t C a r l i s l e R ive r ; escaped 
p igs can compete with w i l d l i f e . 

high potential for this use. The native 
vegetation has a high capability for 
honey production. 

Minerals 

Black coal seams occur in the Otway sed­
iments but extraction is uneconomic. 
Otway sandstone when crushed is suitable 
for road surfacing. A bentonlte deposit 
occurs at Charlies Creek, Ih km south of 
Gellibrand. 

The Wangerrip group of Tertiary sedi­
ments has a high potential for both sand 
and clay production. Brown coal seams 
have been found in bores at Kawarren and 
Gellibrand. 

Water 

The Otway Range here has very high capa­
bility for water production. In fact, 
two areas in the block have been set 
aside specifically for this use. These 
include the Colac Waterworks Trust area 
north of Olangolah and the Arkins Creek 
catchment north of Wyelangta operated by 
the State Rivers and Water Supply Com-
m-lssion. The extensive outcrops of the 
Wangerrip group of Tertiary sediments 
form important Intakes for aquifers. 

Hazards and Conflicts 

Fire is a serious hazard in this block, 
particularly in the low woodlands and 
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heath between Gellibrand and Chappie 
Vale, The danger of fire spreading from 
this area to the more productive forests 
of the Otway Range must be a considerat­
ion in any management plan. Land slips 
occur from time to time on the Otway 
sediments and may occur irrespective of 
whether or not the area supports native 
vegetation. 

Conflicts between nature conservation, 
recreation, and other uses are likely to 
exist in the future. If pines are 
planted on the sands that form intake 
areas for aquifers, the recharge of re­
serves of groundwater may be disrupted. 

Significance 

The extensive Carlisle heathland rep­
resents by far the largest remnant of 
shining peppermint heath woodland in the 
State. The area of mountain ash forest 
controlled by the Colac Waterworks Trust 
is one of the best unspoiled examples of 
this forest type in Victoria. Land In 
this block has a high significance for 
the production of domestic water. The 
eastern section is significant for both 

k-' 

Aboriginal grinding rocks on freehold 
land near Gellibrand. 

hardwood and softwood production. 

Aboroglnal grinding rocks and a rock 
carving located in 1962 on private land 
near Gellibrand are of considerable 
archaeological significance. 
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7. BIRREGURRA 

General 

Present tenure 

The public land covers 8,375 ha (12% of 
the total area). 

General description 

The bulk of this block has been cleared 
of natural vegetation. The dominant 
parent material is the Moorabool Viaduct 
group of Tertiary sediments. A small 

area of basalt occurs in the north-east, 
and extensive areas of alluvium are 
found along the Barwon Valley. In 
general, the terrain is subdued but 
geomorphologically complex. 

Present use 

On cleared land, beef cattle grazing, 
sheep grazing, and cropping are the 
dominant land uses. The public land 
supports some hardwood timber production 
and radiata pine is grown near Geranga­
mete. 

Nature of the Land 

SCALE 1: 2,000.000 
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Climate 

CAPEOTWAY 

Rainfall varies from about 65O to 85O mm 
with a pronounced winter maximum. The 
growing season generally extends from 
March to December, with restricted 
growth from June to August due to low 
temperatures. 

Physiography and geology 

The dominant parent materials are Ter­
tiary sediments of the Moorabool Viaduct 
formation. Extensive areas of alluvium 
occur along the Barwon Valley. Towards 
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Dissected Ter t iary sediments near Deans 
Marsh. 

Alluvium f l a t s of the Barwon Valley near 
Birregurra . 

the south-west, the Wangerrip group of 
Tertiary sediments outcrops. 

In general, the terrain is relatively 
subdued. There are, however, prominent 
laterite plateau remnants with steep 
slopes falling away from them. The 
large areas of alluvium are relatively 
flat and broken only by remnants of 
river terraces. 

Soils 

The changes of soil types in the area 
are related to climatic differences and 
differences in parent material. Duplex 
soils are widespread where the rainfall 
is less than 700 mm per year. Friable 

dark gradational soils are commonly dev­
eloped on alluvium. 

Reddish and yellowish gradational soils 
occur on the Moorabool Viaduct group of 
sediments where the annual rainfall ex­
ceeds 700 mm. On the Wangerrip group of 
sediments, leached sands are common. 

Vegetation 

The structure and composition of the 
vegetation changes with climate and with 
soil differences, which are related to 
changes In parent material. The leached 
sands carry small areas of shining pep­
permint woodland. The duplex soils 
generally carry open forests I and II of 

384/76-16 



222 

messmate, brown stringybark, and associ­
ated species. Where soils are gradat­
ional, open forests II and III of these 
species occur. One plant of particular 
interest that has been recorded on 
public land in this block is P ra sophy l ­
lum b e a u g l e h o l e i , a rare leek orchid. 

Fauna 

The animal species typical of the habit­
ats that occur here are discussed in 
Chapter 11 and listed in Appendix 6. 
The habitats represented in this block 
include dry open forest, heathy wood­
land, grassy woodland, and pastures. 
Among the unusual animals occurring here 
are the short-nosed bandicoot and swamp 
antechinus. 

The brown an tech inus i s widespread in 
open f o r e s t and woodland. 

Capabilities 

Nature conservation 

The natural bushland in this block Is 
floristically rich and contains a diver­
sity of habitats for native fauna. It 
thus has a high capability for nature 
conservation. 

Some small areas of public land, such as 
Lake Ayrey, near Blrregurra, provide 
valuable waterfowl habitat. 

Recreation 

The public land has a moderate capabil­
ity for this use. There are no out­
standing features of a recreational 
Interest, but the natural bushland com­
bined with the relatively subdued terr­
ain and the proximity to Colac will 
result In an increased recreational use 
in the future. 

Hardwood timber 

Capability for this use is moderate. 
Sawlogs can be obtained from areas of 
open forest II, but land supporting open 
forest I and woodland is virtually un­
productive . 

Softwood timber 

Public land In this block has a moderate 
to high capability for softwood product­
ion where the annual rainfall exceeds 
750 mm. However, site quality tends to 
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vary considerably over short distances, 
reflecting changes in soil properties. 
The radlata pine plantation near Gerang­
amete has displayed satisfactory growth 
rates. 

Agriculture 

Capability for agriculture on the re­
maining public land is generally moder­
ate to low. Soils are often deficient 

Fine-wool production at Warncourt. 

In a number of nutrients and display 
poor physical properties. 

Minerals 

There are no significant mineral depos­
its known on public land in this block. 
Sand and gravel, however, are extracted 
from several small pits. 

Undulating farmland in the south-west of 
the block. 

Water 

The quality 
southern por 
towards the 
far the most 
area is the 
contained in 
of sediments 
lal in this 

of water in streams in the 
tion is generally good, but 
north quality decreases. By 
significant stream in the 

Barwon River. Groundwater 
the Moorabool Viaduct group 
, the dominant parent mater-
block, is generally saline, 
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but better-quality groundwater occurs in 
other geological formations below this. 
Lake Wurdlboluc, which is the holding 
reservoir for the Geelong water supply, 
is in the block. 

Hazards and Conflicts 

Severe gully erosion occurs on some 
freehold land in this block. Removal of 
the natural vegetation would probably 

result in similar soil deterioration on 
public land. Conflicts between nature 
conservation and softwood production may 
develop in the future. 

Significance 

Public land In this block is significant 
for nature conservation. It also has a 
significant capability for softwood pro­
duction . 
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HEYTESBURY 

General General description 

Present tenure 

The public land covers 41,250 ha (21% of 
the total area). This includes 14,125 
ha of Crown land under the control of 
the Rural Finance and Settlement Com­
mission, 1,200 ha of National Park at 
Port Campbell, and 306 ha of Crown land 
under the control of the Social Welfare 
Department operated as a prison farm at 
Corriemungle. 

A small portion of 
of this area consi 
plain. Stony rise 
of Lake Corangamit 
terrain developed 
is undulating. Mos 
cleared for agricu 
25,000 ha that hav 
last 15 years by t 
Settlement Commiss 
nants of this exte 

the northern section 
sts of flat basalt 
s occur to the south 
e. Further south, the 
on Tertiary sediments 
t of the land has been 
Iture, including about 
e been cleared in the 
he Rural Finance and 
ion. Only a few rem-
nsive forest remain. 

SCALE 1: 2.000,000 

momiGHT 
HEAD 

4^APOLLO BAV 

Present use 

In the south of the block, 
is the predominant land us 
sheep grazing, together wl 
ping, are practised in the 
wood timber, gravel, and s 
extracted from some areas 
land. A pine plantation e 
Warre near Port Campbell h 
economic, although remnant 

dairy-farming 
e. Cattle and 
th some crop-
north. Hard-
and are 
of public 
stablished at 
as proved un-
s still exist. 

Nature of the Land 

Climate 

CAPE OTWAY 

Rainfall varies from 700 mm in the north 
to more than 900 mm in the south. Grow-
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ing season generally extends from March 
to December, with restricted growth from 
June to August due to low temperatures. 

Physiography and geology 

Apart from the small area of b 
the north and the stony rises 
south of Lake Corangamite, the 
ant parent materials consist o 
sediments. The main sediments 
ing in this area are the Heyte 
the Moorabool Viaduct formatio 
Tertiary sands and gravels of 
gerrip Group occur near Fergus 

asalt in 
to the 
predomin-
f Tertiary 
outcropp-
sbury and 
ns. Lower 
the Wan-
ons Hill. 

Cave in lava flow. Mount Porndon. 

The l a t e r i t e plateau i s d issec ted by the 
Curdie River to the south of Cobden, 

The bulk of the land falls within the 
major physiographic subdivision of 
Coastal Plain. A characteristic of the 
terrain is extensive, laterite plateau 
remnants. On the basalt plain near 
Camperdown, relics of eruptions are the 
volcanic cones of Mount Leura and Mount 
Porndon, and the crater lakes Lake 
Bullen Merrl, Lake Gnotuk, and Lake Pur-
umbete. Lava caves on private land at 
Mount Porndon are of special geological 
Interest. 

The coastline is characterized by spec­
tacular cliffs that are currently being 
quickly eroded, leaving rock stacks, 
caves, arches, and tunnels. 



227 

Soils 

Duplex soils are developed on both 
basaltic and Tertiary sediments in the 
north of this block. Towards the south, 
soils become gradational. Laterltic 
soils occur on laterite plateau 
remnants. Leached sands occur on small 
Recent sandsheets or outcrops of the 
Wangerrip group of sediments. Shallow 
red and black soils are sometimes devel­
oped on Miocene limestone. Calcareous 
sands occur occasionally on the coast. 

Vegetation 

The natural vegetation on public land 
represents a relic of the vast Heytes­
bury forest. In general, it consists of 
open forest II of messmate and manna 
gum. Opien forest III occurs in some 
gullies, and occasional patches of wood­
land consisting of shining peppermint, 
apple box, and brown stringybark grow on 
leached sands. The natural vegetation 
has been removed from about 14,000 ha of 
public land under the control of the 
Rural Finance and Settlement Commission. 

Rare plants that have been recorded in 
this block are concentrated In the Port 
Campbell area; they Include the swamp 
diuris, square raspwort, morning flag, 
and stout sun orchid. 

Fauna 

The animal species typical of the habit­
ats that occur in this block are dis­

cussed in Chapter 11 and listed in Ap­
pendix 6. These habitats include open 
forest, heathy woodland, grassy wood­
land, coastal heath and scrub, and in­
land flowing and standing waters. 

In this block the satin bower-bird and 
swamp wallaby are at the western limit 
of their distribution. The habitat 
suitable for the ground parrot occurs, 
but there have not been any records of 
this species here for a number of years 
Several interesting animals, including 
the quoll, have been recorded in the 
stony rises. 

?^-

The sa t in bower-bird i s a t the western 
l imi t of i t s d i s t r i b u t i o n in th i s block 
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Capabilities 

Nature conservation 

The relics of the Heytesbury forest on 
public land have a high capability. 
They represent a few remnants of a much 
more widespread environment rich in both 
olants and animals. 

Recreation 

Capability of the coastal public land 
for this use is high. The cliffs in 
this area represent the most spectacular 
section of coastline in Victoria. There 
is, however, a danger of the capacity of 
the land for this use being exceeded. 
The Warre plantation is used fairly ex­
tensively for recreational activities at 
present. Other areas of public land in 
this block do not support high recreat­
ional use at the moment. 

Lerista bougainvlllli, a r a r e d i u r n a l ' 
thigmotherm, occurs in the stony r i s e s . 

Safe access for s igh t see r s a t Loch Ard 
Gorge, 
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Hardwood timber 

Public land in this block 
capability for hardwood pr 
However, cutting over some 
past has been ruthless and 
Consequently silvicultural 
must be applied to restore 
Isolated areas such as the 
lie land near Timboon are 
supplying timber for local 

Softwood timber 
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Agriculture 

Most public land has 
capability for this 
where slopes are ste 
chemically Impoverls 
The newly developed 
has a high fertilize 
productivity is to b 
Tertiary sediments o 
liable to gully and 
less careful attenti 
conservation. 

a moderate to high 
use, except in areas 
ep or soils are 
hed leached sands. 
land at Heytesbury 
r requirement if 
e maintained. The 
f this area are 
tunnel erosion un-
on is paid to soil 

The p ine p l a n t a t i o n a t Waarre has f a i l e d 
to be economic. 

Minerals 

Public land in this block has no signif­
icant mineral deposits other than the 
Port Campbell limestone, which outcrops 
extensively along the coast. This lime­
stone Is mined on freehold land at 
Curdle to produce agricultural lime. 
Scoria is extracted from private land at 
Mount Leura, near Camperdown. 

Water 

The quality of water contained in the 
streams varies. In general it is un­
suitable for domestic consumption, but 
is quite suitable for stock use and ir­
rigation. The water in the Gellibrand 
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River, which forms part of the south­
eastern boundary of this block, is of 
better quality and is used for urban 
consumption in the South Otway water 
supply scheme. Groundwater is wide­
spread, and that contained In the Wan­
gerrip or Heytesbury group of sediments 
is of good quality. 

Hazards and Conflicts 

On public land, fire Is a severe hazard 
during summer. On cleared land, gully 
and tunnel soil erosion is becoming an 
increasingly obvious hazard. Conflicts 
between nature conservation, recreation, 

gravel extraction, and timber production 
are certain to develop in the future on 
public land. 

Significance 

The coastline of this 
geomorphological sign! 
relatively small areas 
tat ion on public land 
the last relics of the 
Heytesbury forest. A 
of public land, which 
cleared, is productive 
land. It is also suit 
pine plantations. 

block has high 
ficance. The 
of natural vege-
represent some of 
once extensive 
significant area 
has already been 
agricultural 
able for radiata 
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9. WARRNAMBOOL 

General General description 

Present tenure 

Public land covers 6,560 ha (or 2% of 
the total area), mainly confined to a 
coastal fringe between Port Fairy and 
Warrnambool. The bulk of this is 
permanently reserved Crown land. Other 
areas include Tower Hill (6o6 ha), the 
Framllngham forest (1,220 ha), and Lady 
Julia Percy Island (150 ha). 

SCALE 1: 2,000,000 

The bulk of the terrain is a 
plain, which is almost entire 
and supports improved pasture 
forested area of public land 
Framllngham forest, although 
erves exist at Mount Rouse, C 
Mortlake. Towards the south 
becomes gently undulating, wi 
volcanic cones such as Mount 
and Tower Hill, 

flat basalt 
ly cleared 

The only 
is the 
small res-
aramut, and 
the country 
th several 
Warrnambool 

m o m i G H T 
HEAD 

APOUO BAV 

CAPE OTWAY 

The coast varies from steep cliffs at 
Peterborough to extensive sand dune 
areas west of Port Fairy. Between Warr­
nambool and Port Fairy, estuaries have 
formed behind the sand dunes at the 
mouths of the Moyne and Merrl Rivers, 

Present use 

Most of the land In this block is used 
for agriculture. Sheep and beef cattle 
grazing predominate in the north, while 
the south supports dairy-farming and 
potato and onion cropping. 

Much of the private land near the coast 
between Warrnambool and Tower Hill has 
been drained by the diversion of the 
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Merrl River to the sea through Rut-
ledge's Cutting. 

These drainage works have also affected 
areas of public land that are grazed 

under licence. Although some of the 
land thus drained can only be used dur­
ing summer It Is highly productive, with 
a stocking capacity of five or six 
cattle per hectare. 
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Much of the f r e e h o l d land near the coas t between Warrnambool and Tower H i l l i s sub jec t 
to f l o o d i n g . 
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Tower H i l l i s a ne s t ed c a l d e r a , with s c o r i a cones b u i l t up in the o r i g i n a l c a l d e r a 
lake. 

The Framllngham forest ar 
for recreation and timber 
The coast between Port Fa 
nambool is used extensive 
tion, while the remainder 
line serves this purpose 
extent. The nested calde 
is a wildlife reserve and 
being made to restore the 
tation, which was complet 
during the first few year 
ment. 

ea is managed 
production, 
iry and Warr-
ly for recrea-
of the coast-
to a lesser 
ra. Tower Hill, 
efforts are 
original vege-
ely destroyed 
s of settle-

Nature of the Land 

Climate 

Average annual rainfall Increases from 
about 600 mm in the north to nearly 
1,000 mm in the south, with a winter 
maximum. In the north the growing 

season typically lasts from March to 
December, with low temperatures restric­
ting growth from June to August. By 
contrast, the growing season in the 
south lasts from March to December, with 
restricted growth due to low temperat­
ures in July only. 

Physiography and geology 

Cainozoic rocks predominate throughout 
the area, the bulk consisting of newer 
volcanics. Extensive sand dunes of 
Quaternary age occupy the coast between 
Port Fairy and Warrnambool, but have 
limited occurrence between Warrnambool 
and the eastern border of the block. 
Between the coast and Cobden, there are 
Tertiary limestones, marls, and sands, 
In general, the terrain of the basalt is 
subdued, broken only by stream dissect-
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ion, stony rises, and volcanic cones. 
The terrain of the Tertiary deposits is 
gently undulating. Pliocene laterite 
plateau remnants exist on older Tertiary 
sediments. 

Lady Julia Percy Island, 10 km offshore, 
was apparently formed by submarine vol­
canic activity at about the same time as 
the adjacent mainland volcanoes, and was 
never joined to the mainland. 

Soils 

In the northern section of the block the 
predominant soils developed on basalt 
are dark clays. These soils generally 
have a thin veneer of lighter-textured 
material at the surface. To the south, 
soils on basalt become duplex. On 
Tertiary sediments both gradational and 
duplex soils have developed. 

Duplex soils are confined to areas where 
the rainfall is less than 800 mm a year. 
These are yellowish brown or brown, or 
reddish if developed on laterltic mater­
ial. Where the rainfall is greater than 
800 mm on Tertiary sediments, the soils 
are gradational. 

Undifferentiated calcareous sands are 
found on Recent dunes fringing parts of 
the coastline. Friable fertile gradat­
ional soils are developed on volcanic 
ash that has settled In the immediate 
vicinity of eruptive centres such as 
Tower Hill. Younger basalt flows carry 
shallow stony soils, and red to black 

soils have formed on Tertiary limestone. 

Vegetation 

Most native vegetation has been cleared 
from the land in this block. The coast 
between Port Fairy and Warrnambool carr­
ies typical dune communities of coast 
tea-tree, melaleuca, coast wattle, white 
correa, and other species. 

A remnant of the widespread forest that 
once covered the southern portion occurs 
at Framllngham. In this area there is 
open forest II of messmate, manna gum, 
and occasional swamp gums. The under­
storey is typical of open forest II 
mixed-species communities. 

One rare plant that occurs on the block 
is P t e r o s t y l i s t e n u i s s i m a , which has 
been recorded on swampy shaded ground at 
Cudgee Creek near Peterborough. 

Fauna 

The animals typical of the habitats that 
occur in this block are discussed in 
Chapter 11 and listed in Appendix 6. 

The main faunal habitats include dry 
open forest, coastal scrubs, pastures 
and grassland, and inland standing 
waters. 

Lady Julia Percy Island is an Important 
breeding area for many birds, and the 
nesting species include little penguins, 
short-tailed shearwaters, fairy prions, 
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diving petrels, sooty oystercatchers, 
swamp harriers, peregrine falcons, 
nankeen kestrels, welcome swallows, 
white-fronted chats, skylarks, and Aust­
ralian pipits. The Australian fur seal 
also has a major breeding colony there. 

The formation of the island in isolation 
from the mainland is reflected in the 
paucity of terrestrial animals. 

Capabilities 

Nature conservation 

Because almost all lands in this block 
have been cleared of native vegetation, 
the few remaining areas of the natural 
environment have a high capability for 
this use. 

These areas provide habitat for more 
than 80 bird species. Some, for example 
the lesser knots, are quite rare, while 
others such as little stints are becom­
ing scarce. No mammals, apart from in­
troduced species such as rabbits, are 
known to occur along the coast between 
Warrnambool and Port Fairy. 

Native animals such as the kangaroo, 
wallaby, and small members of the dune 
fauna would be expected to recolonize 
the area if it were managed for wild­
life. 

The capability of Tower Hill Wildlife 
Reserve for fauna conservation will in­
crease as the natural environment is 

restored. The Importance of Lady Julia 
Percy Island as a breeding area for 
birds and seals is high. The Framllng­
ham reserve has a particularly high 
capability for conservation since it 
represents the only substantial remnant 
of the forest once widespread in the 
southern portion of the block. 

Although in many cases dune environments 
along the coast have been substantially 
altered by the impact of man, many in­
teresting plant species and communities 
remain, which support an Important 
animal population. 

Lady Bay a t Warrnambool; Middle I s l a n d 
in the background. 
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Recreation 

The public land along the coast, partic­
ularly the section between Port Fairy 
and Warrnambool, has a very high capa­
bility. Activities include swimming, 
fishing, scenic obsei'vation, and explor­
ation. 

Many shipwrecks have occurred along the 
coast, and several relics provide addlt-
tional attractions. 

Unfortunately, uncontrolled recreational 
activities on this coast in the past 
have resulted in deterioration of some 
of the natural environment, particularly 
dune communities. 

Tower Hill - because of its ready access 
and scenic grandeur - has a high capa­
bility for recreation. The Framllngham 
reserve will become increasingly im­
portant for recreational activities in a 
natural environment in the future. The 
small reserve on Mount Rouse offers a 
commanding view of the surrounding 
basalt plain and is the only reserve of 
public land on a volcanic cone in the 
northern part of the block. The Hopkins 
Falls near Cudgee is a notable feature. 

Hardwood timber 

The only area of public land with a 
capacity for hardwood production is the 
Framllngham reserve. Capability for 
this use is high, particularly in view 
of the difficulty of obtaining any hard-

--•••--"-•• "•- ''•'•••rummmntH-

S t r e a m - g a u g i n g s t a t i o n on Must on Creek . 

wood timber from any other nearby area. 

Softwood timber 

The only areas of public land with a 
reasonable capability for softwood 
production are Tower Hill and the Fram­
llngham reserve. Capability for these 
uses in these areas is probably high. 
However, both areas are already committ­
ed to uses that are not compatible with 
softwood production. 

Agriculture 

With the exception of the coastal land, 
public land in this block has a high 
potential for agriculture. 
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Two fresh-water crater lakes on public 
land. Lake Terang and Lake Ellngamite, 
have been partially drained in order to 
make the fertile volcanic loam available 
for pasture production. 

Minerals 

Basaltic rock suitable for crushing and 
construction purposes is widespread. 
Calcareous and siliceous sands occur 
along the coast between Warrnambool and 
Port Fairy. Scoria suitable for sur­
facing roads and tracks has been ex­
tracted from some volcanic cones within 
the area, but almost all of this land 
is in private ownership. 

Aerial view of dunes showing tracks made 
by off-road vehic les . 

Unstable sand dunes require protect ion 
from uncontrol led public access. 

Water 

In general, water from streams in this 
block is unsuitable for domestic use. 
In some cases, however, it Is suitable 
for and is used for irrigation. Ground­
water is widespread but variable In 
quality. 

Hazards and Conflicts 

On coastal public land, particularly the 
section between Warrnambool and Port 
Fairy, uncontrolled recreational activi­
ties are conflicting with conservation 
values of the land. 

Examples of this are poorly sited car 
parks and the numerous tracks created by 
uncontrolled vehicle use. Both of these 
may allow erosion and damage to vegetat-

384/76-17 
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The draining of fresh-water lakes and 
swamps to gain land for agriculture 
raises conflicts with the preservation 
of habitat for water-fowl. 

It Is possible that conflicts between 

nature conservation, recreation, and 
timber production will also develop in 
the Framllngham forest reserve. 

Significance 

Because the public land forms such a 
small proportion of the total area in 
this block, it has a very high signifi­
cance related to preservation of rem­
nants of the natural environment. Lady 
Julia Percy Island, Tower Hill, and the 
estuaries and sand dunes between Warr­
nambool and Port Fairy have high signi­
ficance for nature conservation. 
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10. CHATSWORTH 

General 

Present tenure 

Public land covers 3,430 ha (or 1% of 
the total area). Except for an area of 
475 ha north of Hexham, it consists al­
most entirely of lakes, which include 
Linlithgow, Kennedy, Barnie, Logan, 
Deep, Salt, Pink, and Paddy Lakes and 
Nerrin Nerrin Swamp. 

General description 

The land consists almost entirely of a 
flat basalt plain, above which rise 
volcanic cones including Mount Shadwell, 
Mount Hamilton, and Mount Fyans, Stony 
rises have developed around Mount Fyans, 
and the block contains a number of small 
lakes. Almost all of the freehold land 
has been cleared of natural vegetation 
and is sown to improved pastures. 

Present use 

Most of the land is used for agricult­
ure. Woolgrowing is the major industry, 
the main breeds being Merino, Polwarth, 
and Corriedale. Most farms also carry 
beef cattle, although it is rarely the 
major activity, except for several well-

established beef studs. The dominant 
legume in the pastures is subterranean 
clover and this lower-rainfall portion 
of the study area is reliable for pro­
duction of clover, hay, and oats; barley 
and wheat are also grown. However, the 
presence of basalt boulders sometimes 
makes cultivation difficult. 

The public land north of Hexham contains 
a pine plantation, a plantation of gol­
den wattle and sugar gum, and an area of 
unimproved native grassland. 

HAMILTON 

SCALE 1: 2,000.000 

MOOMUGHT 
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Nature of the Land 

Climate 

Rainfall is low - increasing from 500 mm 
in the north to 600 mm In the south, 
with a winter maximum. The growing 
season typically lasts from March to 
December, with restricted growth from 
June to August due to low temperatures. 

Physiography and geology 

The surface geology of most of the block 
consists predominantly of newer basalt. 

A number of volcanic cones occur. Tert­
iary sediments and Palaeozoic rocks out­
crop around Chatsworth. The basalt 
terrain is subdued, being broken only by 
dissection and volcanic cones. Stony 
rises, representing Recent basalt flows, 
occur north of Darlington. 

Soils 

On basaltic material the predominant 
soils are dark clays, which generally 
have a thin veneer of lighter-textured 
material at the surface. On Tertiary 
and Palaeozoic sediments, duplex soils 
have formed. 

Friable fertile gradational soils have 
developed on alluvium and volcanic ash 
that has settled in the Immediate vicin­
ity of eruptive centres. 

Vegetation 

The native grassland o 
plains has almost enti 
The original vegetatio 
grassland containing c 
wallaby grass, kangaro 
grass on the drier sol 
rises and of tussock g 
low moist areas, Howe 
undisturbed area of ab 
native grassland occur 
north of Hexham. 

f the volcanic 
rely disappeared. 
n was apparently a 
ommunities of 
o grass, and spear 
Is of the low 
rassland on the 
ver, a relatively 
out 30 ha of 
s on public land 

Basalt p la ins are the predominant land 
form in the block. 

Grossly altered remnants of native vege­
tation occasionally occur on the shore­
lines of some lakes. Reed fields of 
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cumbungi, cane grass, and rushes are 
found in the shallow margins of the 
fresh-water lakes, while mud flats and 
saltmarsh vegetation occur around the 
foreshores of the saline lakes. 

Fauna 

The animals typical of the habitats that 
occur in this block are discussed in 
Chapter 11 and listed in Appendix 6. 
The main faunal habitats include grassy 
woodland, softwoods, pasture, and stand­
ing waters. 

The water bodies cover a wide range of 
salinities, temperatures, bottom charac­
teristics , and depths, and consequently 
provide a diversity of aquatic habitats. 
The heavily vegetated swamp areas are 

The c o p p e r h e a d s n a k e i s common i n m o i s t 
a r e a s . 

The y e l l o w - f a c e d h o n e y - e a t e r i s found i n 
b o t h n a t i v e woodland and i n t r o d u c e d 
p a s t u r e s , 

feeding grounds for night herons, 
bitterns, rails, crakes, and waterhens. 
Along sparsely vegetated margins, birds 
such as plovers, dotterels, snipe, 
stilts, and wagtails forage for In­
vertebrates . 

The pastures of the block support a 
variety of birds, including predators 
such as eagles, goshawks, falcons, and 
kestrels. Small birds adapted to the 
open habitat are galahs, corollas, 
quails, larks, goldfinches, and white-
backed magpies, At least two species, 
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This p l a n t a t i o n of sugar gum and golden 
w a t t l e p rov ides animal h a b i t a t in the 
a g r i c u l t u r a l zone nor th of Hexham. 

Capabilities 

Nature conservation 

Many of the lakes in the area form im­
portant habitats for water-birds. Be­
cause of its isolation and because It 
includes probably the only substantial 
relic of natural basaltic grassland in 
Victoria, the area of public land to the 
north of Hexham has the highest possible 
capability for nature conservation. 

Recreation 

Some lakes in the area have a moderate 
capability for water-based recreation. 
Lake Linlithgow is already used for this 
purpose and also for duck-shooting. In 
general, however, no public land within 
this block has a high capability for 
recreation. 

Hardwood timber 

the plain wanderer and the brolga, were 
common on the original tussock grass­
land, but are now rarely reported. 

Mammals of the pastures include the fat-
tailed dunnart and Gunn's bandicoot, 
which are natives, and the hare, feral 
cat, fox, house mouse, and rabbit, which 
are introduced. 

The vegetation of the public land res­
erve north of Hexham offers shelter for 
a number of animals. 

The only area of pub 
block with any capac 
production is the re 
part of which (about 
forested with a plan 
wattle and sugar gum 
this use, however, 1 
and in view of the d 
ing hardwood timber 
by area. 

Softwood timber 

lie land in this 
ity for hardwood 
serve near Hexham, 
165 ha) has been 
tation of golden 
, Capability for 
s low but signific-
ifficulty of obtain-
from any other near-

No public land in this block has even a 
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moderate capability for this use. 
Pines, however, are grown on the reserve 
to the north of Hexham In a small plant­
ation covering 79 ha. Production is 
significant in view of the difficulty of 
obtaining timber from any other nearby 
source, 

Agriculture 

Some of the public land swamps - such as 
the Nerrin Nerrin Swamp - would, if 
drained, be highly productive for 
agriculture. The reserve near Hexham is 
similar to surrounding productive 
agricultural land, and has a moderate to 
high capability for agriculture. 

Minerals 

Scoria suitable for road-making is found 
in volcanic cones, but almost all this 
land is in private ownership. 

Water 

Most water contained In streams and 
lakes in this area is brackish or saline 
and unsuitable for domestic consumption. 

In some cases, however, it is used for 
irrigation. Groundwater is widespread, 
but of variable quality. 

Hazards and Conflicts 

There is a conflict between the water­
fowl conservation value of some of the 
public land swamps and their capability, 
if drained, for agriculture. The 
swamps, which carry a heavy reed growth, 
may become a fire hazard for adjoining 
landholders if they dry up during sum­
mer. Uses incompatible with the pres­
ervation of the natural environment have 
been practised on the small reserve near 
Hexham. These Include softwood produc­
tion, hardwood production, gravel ex­
traction, and rubbish dumping. 

Significance 

The public land lakes and swamps are 
significant for waterfowl conservation. 
The significance of the small area of 
basaltic grassland on public land north 
of Hexham cannot be overstated. It is 
probably the largest area of this type 
of vegetation remaining in Victoria, 
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11. CORANGAMITE 

General Present use 

Present tenure 

Public land covers 45,875 ha (or 15% of 
the total area). It consists almost 
entirely of Crown land lakes, and land 
surrounding Lakes Corangamite, Gnarpurt, 
and Murdeduke that has been acquired 
under the Lake C o r a n g a m i t e Act 1966, 

There are 280 ha of public land under 
pasture controlled by the Glenormiston 
Agricultural College, More than 2,000 
ha of freehold land in the Cundare Pool 
area has been acquired by and is under 
the control of the State Rivers and 
Water Supply Commission. 

A small public land reserve is located 
on the volcanic cone. Red Rock, near 
Alvle. 

General description 

The bulk of the block is a flat basalt 
plain with many lakes - including Lake 
Corangamite, the largest In Victoria. 
The natural vegetation has been removed 
and most of the area is cropped or sown 
to Improved pasture. 

The bulk of the land 
culture. Sheep and 
ing predominate. Th 
near Lake Corangamit 
farming. Including d 
production of peas, 
onions. Dairying is 
the Terang—Glenormi 
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Nature of the Land Soils 

Climate 

The average annual rainfall varies from 
about 500 mm in the vicinity of Cressy 
to about 700 mm in the south of the 
block. The growing season typically 
lasts from March to December, with low 
temperatures restricting growth from 
June to August. 

Physiography and geology 

The surface geology of most of the block 
consists of newer basalt. A number of 
volcanic cones rise above the volcanic 
plain, including Mount Noorat, Mount 
Elephant, Mount Kurweeton, Red Rock, 
Mount Rebecca, Mount Gellibrand, and 
Mount Pleasant. 

Many lakes have developed in craters or 
depressions in the basalt. These in­
clude Kellambete, Bookar, Colongulac, 
Gnarpurt, Corangamite, Colac, Beeac, 
Weerlng, and Murdeduke Lakes. They vary 
widely in depth and salinity, depending 
upon their method of formation, their 
catchment area, and their outlet. Lake 
Corangamite is the largest lake in 
Victoria, with a surface area of 23,000 
ha. 

Stony rises consisting of recent basalt 
flows occur, particularly around the 
shores of Lake Corangamite. Extensive 
areas of alluvium have been deposited to 
the east of Lake Corangamite, 

In the northern section of the block the 
predominant soils are dark clays, which 
generally have a thin veneer of lighter-
textured material at the surface. 
Friable fertile gradational soils have 
developed on alluvium and volcanic ash, 
Towards the south, soils developed on 
basalt become duplex. Shallow stony 
soils occur on younger basalt flows, and 
saline soils have developed around the 
margins of some lakes. 

Vegetation 

No significant areas of native vegeta­
tion remain on any public land within 
this block. Grossly altered remnants 
occasionally occur on the shore-lines 
of some lakes. 

Open forest II and woodland of manna gum 
grow on the stony rises near Lake Coran­
gamite: however the understorey of these 
forests (which are privately owned) is 
dominated by bracken and has been invad­
ed by a wide variety of exotic plants. 
Common shrubs are blackwood, native 
cherry, and prickly moses. Small 
patches of swamp gum with an understorey 
of prickly tea-tree occupy some of the 
depressions. Lichens, mosses, and leaf 
litter cover most of the rock surfaces. 

Fauna 

The animals typical of the habitats that 
occur in this block are discussed in 
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The long-nosed bandicoot i s found in the 
stony r i s e s . 

< f . ' - , 

' ji 

The grass skink i s common in grassland 
areas . 

Chapter 11 and listed in Appendix 6. 
The main faunal habitats in this block 
are pasture and inland standing waters. 

The forested areas of the sto 
contain a number of interesti 
The most significant recorded 
quoll. This was common in th 
but has not been reported for 
of years. Unusual mammals in 
long-nosed bandicoot and Swai 
antechinus. The piles of bas 
provide ample shelter for sma 
such as these and for reptile 
larly the tiger snake, which 

ny rises 
ng mammals 
is the 

e 1930s, 
a number 
elude the 
nson' s 
alt rocks 
11 mammals 
s, partlcu-
is common. 

The forests of the stony rises, together 
with the scattered remnants of the 
original woodland on roadsides, railway 
reserves, and creek frontages and the 
planted farm windbreaks, are collective­
ly important to the continued success of 
many bird species. 

The swamps and lake margins in the block 
provide nesting areas for many water-
birds , although this habitat has been 
seriously reduced by clearing down to 
the margins of lakes and by draining of 
many of the swamps. Vaughan Island on 
Lake Corangamite Is privately owned and 
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supports breeding colonies of pelicans, 
straw-necked ibis, white ibis, and 
swans. 

The differences in salinity between the 
lakes are reflected in differing fish 
populations. Por example, Lake Colac -
which is fresh water (salinity less than 
5,000mg/l) - contains red-fin, eels, 
common galaxlas, Victorian smelt, trout, 
and carp; Lake Murdeduke - which is 
brackish (5,000—25,000 mg/1) - contains 
common galaxlas, small-mouthed hardy-
head, and flat-headed gudgeon; while the 
highly saline Lake Gnotuk (more than 
50,000 mg/1) contains no fish. 

Capabilities 

Nature conservation 

The habitats with the highest capabili­
ties for nature conservation are the dry 
forests and woodlands of the stony 
rises; these, however, are in private 
ownership, 

The lakes of the volcanic plains repres­
ent one of the most important water-bird 
areas in south-western Victoria, and 
thus have a high capability for nature 
conservation. 

Recreation 

Some of the lakes in this block have a 
high capability for water-based recreat­
ion. Fishermen and duck-shooters use 
the Cundare pool. Lake Colac, also used 

by fishermen. Is popular for yachting 
and power-boating. Lake Coragulac also 
supports power-boating, but other lakes 
are little used. 

The f e a t h e r - t a i l e d g l ide r i s widespread 
in woodland and open fores t com­
munities . 
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Hardwood timber 

There are no forest areas on public 
land. In almost all cases public land 
has a low capability for this use. 

Softwood timber 

Public land in this block has low capa­
bility for softwood production. 

grazing and a number of forms of cropp­
ing. Some of the land around Lakes 
Corangamite and Murdeduke was inundated 
by the creeping lakes in the I95O3, and 
was surrendered to the Crown. This land, 
together with some of that acquired by 
the State Rivers and Water Supply Com­
mission around the Cundare Pool, is 
now leased for grazing, in many cases to 
the original owner. 

Agriculture Minerals 

None of the lakes has a capability for 
agricultural production, but public land 
under the control of the Glenormiston 
Agricultural College has high capability 
for this use. This land is suited to 

Basaltic rock suitable for crushing or 
construction purposes occurs on public 
land. 

Scoria is extracted from volcanic cones 
in this block, but almost all such land 
is freehold. The Crown land reserve at 
Red Rock contains extensive deposits. 

Water 

This block has a moder 
water production. The 
in most lakes and stre 
saline or brackish and 
domestic consumption, 
however, it is suitabl 
irrigation. Groundwat 
and of variable quallt 
around Lake Corangamit 
irrigating pasture. 

ate capability for 
water contained 
ams in the area is 
unsuitable for 
In some cases, 

e for and used for 
er is widespread 
y. In the region 
e, it is used for 

S t r a w - n e c k e d i b i s r o o k e r y , Lake Coranga­
m i t e . 

Hazards and Conflicts 

Land-use conflicts on public land centre 
around the use of the lakes. Sewage 



from Colac and Camperdown is discharged 
after treatment into Lakes Colac and 
Colongulac respectively. Also, certain 
industries discharge trade wastes into 
lakes. The resultant pollution from 
these activities conflicts with the 
nature conservation and recreational 
values of the lakes. 

A serious hazard in the past has been 
the "creeping lakes" problem when, fol­
lowing years of hlgher-than-average 
rainfall, the levels of the lakes In 
the block, particularly Corangamite, 
rose considerably. This problem is deS' 
crlbed in detail in Chapter 12, and it 
seems that the works undertaken to 
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reduce the flooding have been success­
ful. 

Significance 

The lakes, especially Lake Corangamite, 
are important geomorphological features 
of a basaltic landscape. They are also 
vitally Important as water-bird 
habitats, and could form a significant 
reserve for water-based recreation in 
the future. Differences in salinity 
between lakes provide a variety of eco­
systems ranging from the very simple to 
the very complex, which gives the lakes 
system an important scientific value for 
biological research. 
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APPENDIX 1 

METRIC CONVERSION FACTORS 

QUANTITY 

Area 

Mass 

Volume 

Temperature 

Units 

METRIC UNIT 

millimetre (mm) 

centimetre (cm) 

metre (m) 

kilometre (km) 

hectare (ha) 

square kilometre (sq km) 
( - 100 ha) 

kilogram (kg) 

tonne (t) (- 10,000 kg) 

cubic metre (m ) 

megalltre (Ml) 
(- 1.000,000 litres) 

degree Celsius C°C) 

tonnes per hectare (t/ha) 

milligrams per litre (mg/1) 

litres per second 1/s 

IMPERIAL UNIT 

inch (in) 

foot (ft 

mile 

acre (ac) 

square mile (sq mile) 

pound (lb) 

ton 

cubic foot (ft^) 

super foot 

(timber) 

acre feet (ac ft) 

degree Fahrenheit ( F) 

bushels/acre 

parts per million (ppm) 

gallons per hour (gph) 

METRIC TO IMPERIAL 

1 mm - 0.039^ inch 

1 cm - 0.3937 inch 

1 m = 3.291 feet 

1 km - 0.62111 mile 

1 ha - 2 .^7 acre 

1 sq km - 0.3961 sq mile (2̂ 17 ac) 

1 kg - 2.20 lb 

I t " 0.99« ton 

1 m^ - 35.31 ft^ 

" 1|23.7 super feet true 

- 332.6 super feet 
(Hoppus log volume) 

1 Ml - 0.8098 ac ft 

1°C - 5/9 (°P - 32) 

1 t/ha - lli.9 bu5hels/ac (wheat) 

• 17.9 bushels/ac (barley) 

- 22.2 bushels/ac (oats) 

1 mg/l - 1.000 ppm 

1 1/s - 791-7 gph 

IMPERIAL TO METRIC 

1 inch - 25.il mm 

1 inch - 2.5̂ 1 cm 

1 foot - 0.305 m (30.5 cm) 

1 mile - 1.61 km 

1 acre - 0.IJ05 ha 

1 sq mile - 2.592 sq km 

1 lb - 0 .k5^ Kg 

1 ton • 1.02 t 

1 ft^ - 0.0293 m^ 

1 super foot true - 0.00283 m"' 

I super foot HLV - 0.003 >" 

1 ac ft - 1.235 Ml 

1°P - 9/5 (°C + 32) 

1 bushel/ac - O.087 t/ha 

- 0.056 t/ha 

- O.OitS t/ha 

1 ppm - 1.000 mg/1 

1 gph - 0.00126 1/B 

384/76-18 

http://25.il
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APPENDIX 2 

RAINFALL PERCENTILE INFORMATION 

(Millimetres) 

STATION & NUMBER 

LORNE 9005'! 

CAPE OTWAY 90015 

PORT CAMPBELL 
90067 

WARRNAMBOOL 
SHIRE OFFICE 

90081 

BEECH FOREST 
90006 

COLAC 90022 

SKIPTON 89025 

CAMPERDOWN 90011 

MORTLAKE 9OQ58 

PENSHURST 90063 

ELEVATION 
Cm) 

82 

27 

518 

133 

165 

DATA TO END 1965 ""̂  

PERCENTILE 

30 
50 
70 

30 
50 
70 

30 

70 

30 
50 
70 

30 
50 
70 

30 
50 
70 

30 
50 
70 

30 
50 
70 

30 
50 
70 

30 
50 
70 

JAN 

17 
29 
^1 

2i\ 
3̂1 
50 

21 
31 
^5 

17 
27 
36 

37 
62 
92 

15 
24 
35 

18 
25 
38 

18 
30 
Jto 

17 
30 
39 

18 
27 
11 

FEB 

20 
32 
50 

21 
33 
50 

20 
33 
49 

15 
21 
36 

37 
65 
89 

16 
23 
^5 

18 
33 
J46 

19 
30 
1*7 

15 
21 
to 

It 
25 

m 

MAR 

29 
13 
62 

3t 
45 
61 

30 
40 
59 

21 
32 
43 

58 
86 

110 

24 
36 
53 

17 
35 
61 

26 
38 
56 

21 
31 
56 

22 
35 
50 

APR 

40 
58 
86 

50 
68 
87 

54 
74 
92 

34 
52 
72 

101 
1^7 
l8iJ 

33 
50 
73 

29 
47 
65 

38 
57 
77 

37 
53 
67 

37 
54 
75 

MAY 

66 
79 

100 

71 
86 

110 

72 
88 

114 

53 
65 
91 

135 
171 
208 

53 
7 0 
85 

43 
54 
74 

60 
74 
94 

52 
65 
82 

55 
67 
85 

J UN 

72 
98 
126 

74 
96 
118 

72 
92 
122 

53 
74 
94 

134 
187 
240 

57 
80 
99 

41 
54 
69 

51 
78 
103 

47 
70 
83 

53 
71 
94 

JUL 

73 
103 
129 

76 
96 
111 

80 
103 
124 

59 
73 
94 

154 
192 
236 

61 
77 
91 

44 
56 
69 

61 
75 
91 

50 
65 
82 

62 
73 
88 

AUG 

82 
100 
128 

76 
91 
111 

82 
104 
128 

55 
72 
91 

167 
191 
224 

63 
79 
98 

47 
57 
73 

72 
86 
107 

58 
74 
88 

62 
77 
91 

SEP 

71 
92 
111 

69 
85 
100 

72 
85 
106 

53 
63 
79 

147 
170 
213 

55 
75 
89 

47 
62 
76 

63 
77 
98 

53 
54 
80 

57 
70 
89 

OCT 

59 
87 
109 

54 
70 
91 

60 
81 
98 

38 
55 
71 

113 
149 
186 

53 
63 
82 

50 
61 
74 

55 
70 
88 

48 
67 
82 

54 
65 
82 

NOV 

41 
57 
73 

45 
55 
72 

35 
58 
74 

27 
43 
50 

90 
119 
133 

39 

30 
48 
68 

37 
54 
72 

35 
44 
65 

32 
43 
82 

DEC 

32 
42 
61 

37 
44 
60 

30 
49 
61 

27 
38 
53 

67 
86 
110 

25 
38 
56 

26 
40 
60 

27 
47 
54 

26 
38 
57 

25 
39 
52 

YEAR 

824 
915 
1007 

801 
865 
935 

833 
890 
974 

607 
585 
733 

1580 
1737 
1862 

666 
714 
776 

570 
639 
695 

702 
753 
814 

629 
674 
731 

642 
705 
774 

NO. 
YEARS 

81 

102 

80 

89 

55 

64 

68 

68 

81 

82 

LATEST INFORMATION^ 

MEDIAN 

915 

864 

891 

686 

1722 

709 

628 

755 

676 

708 

MEAN 

924 

879 

913 

690 

1731 

721 

629 

773 

682 

719 

NO. 
YEARS 

84 

109 

87 

96 

73 

69 

75 

74 

89 

90 

1. Data from: "Review of Australia's Water Resources: Monthly 
Rainfall and Evaporation." (Bureau of Meteorology; 
Melbourne 1968.) 

Data supplied bv: 
Bureau of Meteorology, 
1975. 
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Appendix 3A 

WATER QUALITY 

CRITERIA AND OBJECTIVES POR PUBLIC WATER SUPPLIES IN AUSTRALIA 
COMPARED WITH THE I958 WORLD HEALTH ORGANIZATION STANDARDS POR 

DRINKING WATER 

Characteristic 

Physical and chemical 

Colour mg/1 
Turbidity mg/1 
Taste and odour 

Total dissolved solids 

Total iron mg/1 
Zinc mg/1 
Copper mg/1 
A.B.S. mg/1 
pH 

Fluoride (F) mg/1 
Nitrate (NO^) mg/1 

' " • 1 

VJ.H. 0. standards 
1958 

Permissible 

5 
5 

Unobj ect-
ionable 

500 
0.3 
5.0 
1.0 

7.0-8.5 

approx 
approx 

Excessive 

50 
25 

Unobject­
ionable 

1,500 
1.0 
15.0 
1.5 

6,5-9.2 

. 1.5 

. J45 

Criteria for Australian 
public water supplies 

Treated 

5 
5 

Unobj ect-
ionable 

500 
0.3 
5.0 
0.3 
0.5 

7.0-8.5 

Untreated 

50 
25 

Unobj ect-
lonable 

1,500 
1.0 
5.0 
1.0 
0.5 

6.5-9.2 

1.5 
45 
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Toxic compounds 

Chromium (hexavalent) mg/1 
Arsenic (As) mg/1 
Lead (Pb) mg/1 
Selenium (Se) mg/1 
Barium (Ba) mg/1 
Cadmium (Cd) mg/1 
Cyanide (CN) mg/1 
Silver (Ag) mg/1 
Chloroform-soluble carbon-
filter extract mg/1 

Bacterial count 

E s c h e r i s c h i a o o l i per 100 ml 

Radiological requirements 

alpha emitters 
beta emitters 
Strontium 90 
Rhodium 226 

Maximum allowable concentrations 
W.H.O. 

0.10 
0.2 
0.1 
0.05 

0.01 

M.P.N.* of conforms 
in 100-ml portions 
Chlorinated Untreated 
90^ 1 90S? 10 

lOOSS 10 100^ 20 

30 X 10"^, uc/ml 
30 X 10-6, uc/ml 

Australia 
0.05 
0,05 
0.05 
0.01 
1.00 
0.01 
0,01 
0.05 

0.20 

As for W.H.O. 
standards 

As for W,H,0. 
standards 

* M.P.N. - Most Probable Number, obtained by the multiple-tube method of testing. 

Footnotes 

(a) Problems associated with Iron content are greatly affected by the physical 
state of the iron compounds present, consequently permissible levels may vary 
depending on the nature of the supply. 

(b) Sampling and testing methods to be in general agreement with American Public 
Health Association (A.P.H.A.) methods. 
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APPENDIX 3B 

INDUSTRIAL AND AGRICULTURAL STANDARDS 

The following table provides groundwater users with a guide to the upper limits of sal­
inity that are acceptable for various purposes. 

Uses Upper limits of salinity 
(mg/1) 

Irrigation 

Citrus, legumes, garden plants 
Vines, grass, cabbages 
Cotton, lucerne 

Livestock 

Poultry 
Pigs 
Horses 
Milking cows and ewes 
Beef cattle 
Dry sheep 

Secondary industry 

Rayon 
Paper 
Petroleum 
Carbonated beverages 

1,000 
1,500 
2 ,500 

3,500 
4,500 
6,500 
7,000 
11,000 
15,000 

100 
150 
350 
850 

Source: Groundwater Investigation Programme Report, Victorian Mines 
Department, 1971. 
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APPENDIX 3C 

AUTHORIZED IRRIGATION FROM GROUNDWATER RESOURCES 

Pariah 

Belfast 
Bootahpool 
Colongulac 
Corangamite 
Cundare 
Dreelte 
Eckllne 
Framllngham West 
Glenormiston 
Korolt 
Laang 
Marlda Yallock 
Meeral 
Mepunga 
Nalangil 
Nlrranda 
Nullawarre 
Purnim 
Tallangatta 
Wangoom 
Warrion 
Warrong 
Willatook 
Woolsthorpe 
Yambuk 
Yangery 
Yarpturk 

TOTALS 

No. of 
Irrigation 
licences 

3 
2 
1 
1 
1 
3 
1 
1 
4 
3̂  
2 
1 
1 

19 
1 
5 
5 
2 
7 

11 
10 
it 
2 
1 
3 
36 
2 

163 

Area Irrigated (hectares) 

Permanent, 
annual, and 
native 

pasture 

19.0 
24.2 
8.1 
-
8.1 

20.2 
16.2 
21.0 
34.8 

241.3 
10.1 
10.1 
8.1 

304.2 
6.1 

74.8 
66.7 
28.3 
74.6 
46.9 
85.3 
28.7 
8.1 
-
8.1 

319.1 
40.5 

1512.6 

Lucerne 

-
4.0 
4.0 
-

26.3 
-
-
2.0 
8.0 
-
-
-

12.0 
4.0 
-
2.0 
-
-
-

25.1 
2.0 
-
-

30.0 
35.0 

154.4 

Market gardens, 
annual crops, 
and cereals 

H.9 
-
— 
-
-
-
. 
-
. 

169.4 
-
-
-

44.0 
6.1 
-. 
-
-
-
9.2 

12.0 
42.9 
16.2 
^.9 
-

296.5 
40.5 

646.6 

Total 

23.9 
24.2 
12.1 
4.0 
8.1 

46.5 
16,2 
21.0 
36.8 
418.7 
10.1 
10.1 
8.1 

360.2 
16.2 
74.8 
68.7 
28.3 
74.6 
56.1 

122.4 
73.6 
24.3 
It.9 

38.1 
650.6 
81.0 

2313.6 

Total 
volume 

authorized 
(Ml/annum) 

132.0 
148.0 
74.0 
25.0 
53.0 

287.0 
99.0 

129.0 
231.0 

1942.0 
68.0 
62.0 
50.0 

2049.0 
81.0 

478.0 
425.0 
173.0 
463.0 
322.0 
700.0 
291.0 
100.0 
• 18.0 
233.0 

3036.0 
376.0 

12045.0 
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AUTHORIZED IRRIGATION FROM SURFACE WATER RESOURCES 
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Source 

Barwon River Catchment 

Barwon River 

GelllbrancJ River 
Catchment 

Gellibrand River 
Carlisle River 
Chappie Creek 
Kennedy's Creek 

Hopkins River Catchment 

Hopkins River 

Mt. Emu Creek 

Coastal Streams 

Curdles River 
Moyne River 
Merrle River 
Aire River 
Barham River 
Skenes Creek 
Wild Dog Creek 
Sugarloaf Creek 

TOTALS 

No. of 
irrigation 

permits 

30 

20 
8 
1 
8 

50 

15 

19 
10 
76 
3 
1 
1 
3 
2 
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Area Irrigated (hectares) 

Permanent 
pasture 

96.4 

178.7 
101.2 

4.2 
39.3 

353.6 

123.1 

233-5 
58.6 

728.2 
2.1 
2.0 
4.2 
7.5 
6.2 

1938.8 

Lucerne 

28.9 

_ 

59.9 

10.2 

45.8 

144.8 

Market gardens 
annual crops, 

and cereals 

78.8 

2.0 

3.6 

43.5 

17.0 

42.7 

136.0 
16.6 

8T3 
4.2 

352.7 

Total 

204.1 

180.7 
101.2 

4.2 
42.9 

457.0 

140.1 

285.4 
58.6 

910.0 
18.7 
2 .0 
4.2 

15.8 
10.4 

2436.3 

Total 
Volume 

authorized 
(Ml/annum) 

1324.0 

1085.2 
508.0 
25.0 

270.8 

2829.5 

794.0 

1380.9 
333.6 

4573.7 
112.0 
12.3 
25.0 
95.0 
62.0 

13531.0 

Remarks 

Some diverters outside 
Study Area 

Some diverters out­
side Study Area 
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APPENDIX 3E 

STREAM GAUGING STATIONS 

STATION 

Aire River 
~ Beech Forest 

Aire River 
- Wyelangta 

Barham River (East 
Branch)- Apollo Bay 

Barwon River (West 
Branch) Forrest 

Barwon River 
- Winchelsea 

Barwon River 
- Inverleigh 

Blrregurra Creek 
- Rlckett's Marsh 

Carlisle River 
- Carlisle 

Cudgee Creek 
- Cudgee 

•Cumberland River 
- Lorne 

Curdles River 
- Curdle 

East Barwon River 
- Forrest 

Gellibrand River 
- Upper Qellibrand 

Gellibrand River 
- Carlisle 

Years of 
operation 

64/65 - 70/71 

67/68 - 68/69 

64/65 - 69/70 

27/28 - 48/49 

22/23 - 65/66 

66/67 - 70/71 

59/60 - 70/71 

30/31 - 67/68 

55/66 - 69/70 

66/67 - 69/70 

56/57 - 69/70 

55/56 - 59/70 

50/51 - 69/70 

64/65 - 69/70 

Drainage 
area 
(km ) 

25 

88 

32 

52 

1052 

1269 

140 

78 

194 

36 

790 

17 

52 

565 

Annual discharge (Ml) 

Maximum 

42,000 

81,435 

28,172 

42,853 

508,440 

237,419 

29.690 

87,580 

48,241 

20,229 

277,600 

12,483 

99,230 

260,150 

Minimum 

4,280 

19,082 

4.983 

5,385 

30,850 

6,796 

12 

6,476 

6,537 

3,626 

5,218 

1,369 

5,711 

36,770 

Mean 

22,067 

50,252 

18,712 

24,830 

141,730 

93,992 

7,944 

38,584 

24,978 

14,543 

127.100 

7,450 

37,029 

158,060 

Mean 
salinity 
(mg/1) 

112 

90Cest) 

143 

Unavailable 

942 

1158 

3000(est) 

148 

526 

100(e3t) 

662 

124 

115 

141 

Remarks 

Includes Little Aire 
River discharge 

Above tunnel. Includes 
G.W. & S,T. diversions 

G.W. & S.T. diversions not 
included 

Includes Lake Colac and 
Lough Calvert diversions 

Gauging discontinued 
April, 1968 

Above tunnel 

Below S.R. & W.S.C. pump-
station at Carlisle 
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STATION 

Hopkins River 
- Framllngham 

Hopkins River 
- Hopkins Palls 

Kennedys Creek 
- Kennedys Creek 

Lardners Creek 
- Gellibrand 

Little Aire River 
- Gellibrand 

Merrl River 
~ Woodford 

Moyne River 
- Toolong 

Mt, Emu Creek 
- Sklpton 

Mt. Emu Creek 
- Garvoc 

Pirron Yaloak Creek 
- Pirron Yallock 

West Arkins Creek 
- Wyelangta 

Woady Yaloak River 
- Cressy 

Years of 
operation 

56/57 - 59/70 

55/56 - 69/70 

64/65 - 69/70 

64/65 - 59/70 

55/56 - 69/70 

49/50 - 70/71 

56/57 - 69/70 

21/22 - 69/70 

65/66 - 69/70 

64/65 - 70/71 

58/59 - 70/71 

55/56 - 69/70 

Drainage 
area 
(km"") 

5157 

8355 

282 

48 

11 

899 

570 

1251 

3067 

169 

4 

1158 

Annual discharge (Ml) 

Maximum 

531,450 

984,000 

63,970 

34,155 

14,888 

187,774 

95,600 

234,040 

187,786 

40,298 

5,292 

183,710 

Minimum 

5.341 

14,185 

24,855 

5,945 

3.812 

7,870 

2,393 

1,468 

5,439 

185 

1,283 

6.846 

Mean 

151,410 

318.730 

32,934 

21,152 

11,212 

74,318 

39.878 

66,810 

90,533 

18,626 

3,775 

62,290 

Mean 
salinity 
(mg/1) 

3306 

2280 

319 

119 

94 

1500(e3t) 

1568 

1833 

2000(est) 

427 

88 

2560 

Remarks 

Includes Mt. Emu Creek 
discharge. Approx• one 
half of catchment outside 
Study Area 

Above Otway Scheme diver­
sion weir 

Catchment largely outside 
Study Area 
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APPENDIX 3F 

EXISTING TOWN WATER SUPPLIES 

Township or Area 

Allansford 
Apollo Hay 

Birregurra 
Camperdown 
Cobden 
Colac 

Forrest 
Geelong 

Gellibrand 
Korolt 
Lismore t Derrlnallum 

Lorne 

Mortlake 
Noorat 6 Glenormiston 
Otway Rural District 
Otway Waterworks " 
Penahurat 

PeterboroutJih 
Port Campbell 

Port Fairy 
Skene's Creek 

Simpson 
Terang 
Timboon 

Warrnambool 
Winchelsea 
Wye River 

Water Authority 

S.R. & W.S.C. 
Apollo Bay Waterworks 
Trust 

S.R. 1 W.S.C. 
Camperdown Town Council 
S.R. & W.S.C. 
Colac W/Works Trust 

Forrest W/Works Trust 
G.W. & S.T. 

Gellibrand W/works Trust 
Korolt W/works Trust 
Lismore & Derrlnallum 
Waterworks Trust 
Lorne W/works Trust 

Mortlake W/works Trust 
S.R. i, W.S.C. 
S.R. & W.S.C. 
S.R. & W.S.C. 
Shire of Mount Rouse 
Waterworks Trust 
Peterborough W/works Trust 
Shire of Heytesbury 
Waterworks Trust 
Port Fairy W/works Trust 
Skene's Creek W/worka Tst. 

S.R. & W.S.C. 
S.R. & W.S.C. 
Shire of Heytesbury 
Waterworks Trust 
Warrnambool City Council 
Winchelsea W/works Trust 
Proposed Waterworks Trust 

Source of Supply 

Otway System 

Barham River (West Branch) 
and Andersons Creek 
G.W. & S.T. Barwon System 
Otway System 
Otway System 
West Gellibrand & 
Olangolah Rivers 
West Barwon Dam 
Upper Barwon Catchment 

Lardner's Creek 
Bores 

Otway System 
Ersklne & St. George 
Rivers 
Springs & Bore 
Otway System 
Otway System 
Otway System 
Springs & Bore 

Bore 
Bore 

Bores 
Skene'a Creek 

Otway System 
Otway System 
Bore 

Otway System 
G.W. & S.T. Barwon System 
Wye River 

I 

Dally Consumption 

Average 
(Ml) 

0.50 

0.90 
0.22 
2.01 
1.37 

7 . 2 7 
0.07 

68.00 

0.05 
0.30 

0.30 

0.20 
0.55 
0.62 
1.37 
1.37 
0 .20 

0.03 
0.23 

1.50 
0.02 

0.32 
0.74 
0.55 

7.39 
0.50 
0.03 

Maximum 
(Ml) 

1.00 

2.30 
0.50 
7.25 
3.00 

14.50 
0.11 

246.00 

0.10 
0.80 

0.65 

0.60 
1.50 
2.30 
2.80 
2.90 
0.35 

0.05 
0.50 

2.50 
0.16 

0.90 
1.80 
1.20 

15.00 
1.50 
0.30 

Remarks 

Consumptions Include 
Northern Shire areas. 

Consumptions include 
S.R.'s Bellarine Penin­
sula System. 
Estimated consumptions. 

Estimated consumptions. 
Works not yet operating. 

Estimated consumptions. 

NOTES: 1. G.W. & S.T. " Geelong Waterworks & Sewerage Trust 
2. S.R, & W.S.C- State Rivers & Water Supply Commission 
3. Consumptions are generally based on 1972/73 usage. Restricts on the use of 

water for f^ardenlng purposes were applied In areas served by the Otway 
System for a period during the 1972/73 summer. 



APPENDIX 3G 

VARIABILITY OF STREAM FLOW 

P6l 

River 
(gauging station) 

Aire River 
(Beech Forest) 

Gellibrand River 
(Carlisle) 

Moyne River 
(Toolong) 

Curdles River 
(Curdle) 

Barwon River 
(Winchelsea) 

Hopkins River 
(Hopkins Falls) 

Drainage area 
km2 

25 

565 

570 

790 

1052 

8355 

Maximum 
daily flow 
(Ml/day) 

1393 

9987 

6662 

27848 

25934 

30807 

Minimum 
daily flow 
(Ml/day) 

1.7 

17 

0 

0 

0.5 

2.9 

Source Victorian River Gauging to I969 
State Rivers and Water Supply Commission, 
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APPENDIX 4 

(Some b l o c k s were 
a r e c o r d i n g does 

OCCURRENCE OP PLANT SPECIES BY BLOCKS 
more i n t e n s i v e l y sampled t h a n o t h e r s and t h e a b s e n c e of 
n o t mean t h a t t h e s p e c i e s does no t o c c u r i n t h e b l o c k . ) 

S c i e n t i f i c Name 

A e a e i a a a u l a a t i a a i m a 

A a a o i a a r m a t a 

A o a a i a d a a l b a t a 

A o a o i a g t n i e t i f o l i a 

A a a o i a l i i n g i f a l i a 

A o a a i a m e a r n a i i 

A o a a i a m e l a n o x y I o n 

A o a a i a muoronai^a 

A a a o i a m y r t i f o l i a 

A o a a i a p y t n a n t h u 

A o a a i a e a l i g n a 

A a a o i a e t f i o t a 

A o a o i a a u f n o l ^ n a 

A o a a i a i i * r n i a i f l u a 

A o a a i a u t r t i o i l l a t a 

Aaaena a i i e e r i n i f o l i a 

B lock Number 

1 5 6 7 

Aaaana t a h i n a t a 

Aea«na a p . 

A o e t o t a l l a u u l g a r - i B 

A a h i l l a a m i l l a f o l i u m 

A o i a n t h u B e x a e v t u e 

A o i a n t h u a e t n i f o r m i a 

A a r o t r i a h * a f f i n i s 

A a F o t r i a h e p r o e t r a t a 

A o r o t r i o h e a a i - r u l a t a 

Adian tum a e t h i o p t o u m 

Agropogon I t t t o F a l i a 

Agropypon aoabrum 

A g f o a t i a a i i enaoea 

A g r o e t i e b i l l a r d i B f i 

A g r o a t i e p u d i a 

A g F o a t i a ap. 

JifffOatiB a t o > o n i f e p a 

A g p o a t i a t e n u i a 

A i r a o a r y o p h y l l * a 

A i r a p r a e o o x 

* • 

* 
* 
* 
* 
* 
•h 

+ 

t 

* • 

* • 

t 

* 
* • 

+ 

* 

+ 

* 
t t 

* 
t- * 

* 
* V 

•*• 

y-

S c i e n t i f i c Name 

Ajuga a u a t r a l i a 

A l b i e i a l a p h a n t h a 

A l t e p n a n t h a r a d e n t i a u l a t a 

A l y x i a b u x i f o l i a 

Ammophila a ' e e n a r i a 

Ampapga x i p h o a l a d a 

Ampkibi'omua n a e a i i 

Amphibfomue p e a u f u a t u B 

Amphib ronue e t p i o t u a 

Amphipogon a t r i a t u B 

Amyama pendu lum 

Amyema p r e i e a i i 

A n a g a l l i a a r v e n e i a 

A n g i a n t h u a p p e i a e i a n u a 

A n g u i l l a r i a d i o i a a 

Anogpamma l e p t o p h y l l a 

A n t h o x a n t h w " odopaturn 

Ao tua e P i a o i d e e 

A p a l o a h lamye a pea t a b i H a 

Aphanea a r v e n a i a 

A p h e l i a g r a a i l i a 

A p h e l i a p u m i l i o 

Apium g r a v e o l e n a 

Apium p r o a t p a t u m 

A p t e n i a o o r d i f o l i a 

A r o t o t h e a a o a l a n d u l a 

A r t h T o a h i l u a h u n t i a n u a 

Arthroonamui ' i apbuaov lum 

Arthpoonemum h a l o a t i e m o i d e g 

A r t h p o p a d i u m m i l t e f l o r u m 

A e p e p u l a o o n f e P t a 

A e p e p u l a g u n n i i 

1 

+ 

+ 

+ 

* 

+ 

• » • 

+ 

* 

y-

• / • 

+ 

* 

2 3 

* 

* 

* 

+ 

+ 

* • 

t 

* 
* 

1 

+ 

• 

* 

+ 

¥• 

* 

Block 

5 

+ 

* 

+ 

V-

* 

+ 

* 
* 

Number 

6 7 

+ y-

•*• 

+ 

* • * 

* 

+ •*• 

* + 

+ 

* • 

+ * 

8 

•*• 

* • 

* 
+ 

* 
•h 

+ 

+ 

> 
* 
* 
+ 

* 
t-

* • 

^ 

+ 

* 

* 

* 

3 

+ 

+ 

* • 

+ 

y-

+ 

+ 

* 
t 

* 

* 
* 

10 IJ 

+ 

* 
* 

* 
* 

+ 

* 
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S c i e n t i f i c Name 

A a p ^ p u l a a a a p a r i a 

A a p a r u l a a p . 

A a p e p u l a a u h a i m p l e x 

Aep len ium b u l b i f e r u m 

Aap len ium f l a b e l l i f o H u m 

Aep len ium f l a o a i d w i 

AatBp B u b u l a t u e 

A a t p o l o m a humifuaum 

A t h y r i u m a u a t e a l e 

A t r i p l e x h a a t a t a 

A t r i p l e x p a l u d o a a 

A t p i p l e x a e m i b a o a a t a 

A u a t r a l a n i m u e l l e r i 

A s o l l a f i t i o u l a i d e a 

Baeokea r a m o a i a s i m a 

Banka i a mar<ginata 

Baueva p u b i o i d e a 

Baumea a o u t a 

Baumea g u n n i i 

Baumea j u n o e a 

Baumea l a x a 

Baumea r u b i g i n o a a 

Baumea t e t r a g o n a 

B e d f o r d i a a a l i o i n a 

B e l l i a p e p e n n i a 

B e y e p i a l e a o k e n a u l t i i 

B i l l a r d i e r a l o n g i f l o r a 

B i l l a r d i e r a a o a n d e n a 

Bleohum a g g p e g a t u m 

Bleahum f l u o i a t i l e 

Bleahnum minue 

Bleahnum nudum 

Bleohnum ppooepum 

Bopon ia a u e l l e p i 

Boponia nana 

Boponia p a r v i f l o p a 

B o a e i a e a a i t i e r e a 

B o a a i a e a o o p d i g e r a 

1 

+ 

• ^ 

y-

+ 

y-

y 

+ 

+ 

* 

* 
+ 

+ 

* 
•h 

+ 

+ 

y 

y 

y 

y 

y 

2 

+ 

•h 

+ 

f 

y 

y 

y 

+ 

t-

+ 

y 

y 

y 

y 

y 

+ 

* 

* 
* 

3 

+ 

y 

+ 

+ 

+ 

+ 

+ 

y 

y 

+ 

+ 

Block 

i| 5 

+ 

y 

y-

+ 

*• y 

y 

y-

+ 

y 

y 

y 

y y 

y 

+ 

+ 

y 

y 

tJumb 

6 

y 

y 

y 

+ 

+ 

y 

+ 

/ 
y 

+ 

y 

+ 

y 

y 

+ 

+ 

+ 

+ 

e r 

7 

* • 

y 

+ 

+ 

y-

+ 

y 

y 

B 

+ 

+ 

+ 

+ 

y 

y 

y 

y 

y 

+ 

+ 

y 

V-

y 

y 

y 

y 

y 

y-

+ 

*-
y 

+ 

y 

+ 

y 

y 

y 

9 10 u 

y 

y 

y 

+ 

y 

y 

+ 

+ 

S c i e n t i f i c Name 

B o a a i a e a p r o a t p a t a 

Bpaahyoome a a P d i o a a p p a 

Bpaohyoome d i a e p a i f o l i a 

Braohyoome m u l t i f i d a 

Bpaohyaome paPVula 

Bpaohyaome p e p p u a i l l a 

Bpaohyaome u l i g i n O B a 

Bpaohyloma o i l i a t u m 

B p a a a i o a s p . 

ETiaa maxima 

B p i s a m i n o r 

BpomuB m o l l i a 

Bpomua a t e r i H B 

BPomuB u n i o l o i d e a 

Bpunon ia a u s t r a l i a 

B u l b i n e b u l b o a a 

B u l b i n a a e m i b a p b a t a 

Bupohapd ia u m b e l l a t a 

B u p e a p i a a p i n o a a 

C a e a i a p a r v i f l o p a 

C a k i l e a d e n t u l a 

C a k i l e m a p i t i m a 

C a l a d e n i a o a r n e a 

C a l a d s n i a o l a v i g e p a 

C a l a d e n i a d s f o p m i a 

C a l a d e n i a d i l a t a t a 

C a l a d e n i a i p i d e a a a n a 

C a l a d e n i a l a t i f o H a 

C a l a d e n i a m e n n i e a i i 

C a l a d e n i a p a t e p a o n i i 

C a l a d e n i a p e t i a u l a t a 

C a l a d e n i a a p . 

C a l a d e n i a t e a a e l l a t a 

C a l e a n a masop 

C a l l i t r i o h e b p a a h y a a p p a 

C a l l i t r i o h e m u e l l e p i 

C a l l i t p i a h e s p . 

C a l l i t r i o h e e t n g n a l i a 

C a l o o e p h a l u a b p o w n i i 

C a l o o e p h a l u a l a a t e u e 

2 

y 

+ 

+ 

+ 

+ 

y 

y 

y 

y 

+ 

f-

y 

+ 

y 

y 

2 

y 

y 

y 

f 

y 

y 

> 

i t 

y 

r 

+ 

* 
+ 

* 

y 

+ 

y 

y 

y 

+ 

y 

y 

* 

+ 

y 

Block 

5 

* 

+ 

* 

+ 

y 

y 

y 

Number 

6 

y 

t 

+ 

y 

y 

7 

y 

y 

y 

+ 

* 

* 

8 

+ 

•f 

* 
* 

+ 

* 
* • 

y 

y 

f 

^ + 

y 

y 

y 

y 

+ 

+ 
+ 

* 
•y 

* 
* 
+ 

y 

+ 

+ 

+ 

9 

y 

* 

+ 

* 
+ 

+ 

10 11 

* 
+ 

+ 

y 

y y 
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S c i e n t i f i c Name 

C a l o a h i l u B a a m p e e t p i a 

C a l o a h i l u a p a l u J o a u a 

C a l a o h i l u a p o b e v t a o n i i 

C a l o a h i l u a ap , 

CalopophuB i a t e p i f l o r u a 

C a l y a t e g i a m a r g i n a t a 

C a l y a t e g i a aep ium 

C a p a e l l a p i l o a u l a 

Cafdamine d e b i l i a 

CapdaiKine d i o t y a p e p m a 

Cardani ine e p . 

Capdamine t e n u i f o l i a 

Carduua p y a n o o e p h a l u a 

Capduua t e n u i f l o p u a 

Cai'ex a p p p e a a a 

Cop^x b i a h e n o v i ^ n a 

CaPex b r e u i o u l m i a 

Ca rex b p o u n i i 

Cavax f a a a i o u l a r i a 

C^Tpex g a u i i i a h a u d i a n a 

CaPex g u n n i a n a 

Ca re x i n a e p a a 

Capex p u m i l a 

C a r p o b p o t u a p o a a i i 

C a a a i n i a a a u l e a t a 

C a a a y t h a g l a b e l l a 

C a a e y t h a m e l a n t h a 

C a a a y t h a p u b e e o e n e 

Caa u a p i n a l i t t o p a l i e 

C a a u a r i n a p a l u d o a a 

C a a u a p i n a a t p i a t a 

C a t a p o d i u m r i g i d u m 

C u u a t i a p e n t a n d p o 

CauBt i a a p . 

Cen taup ium minus 

Cen tauP ium p u l o h e l l u m 

C t i n t e l l a a o p d i f o l i a 

C e n t i p a d a o u n n i n g h a m i i 

Cen>-\-olBpia a p i e t a t a 

1 

+ 

y 

y 

+ 

y 

y 

y 

y 

y-

y 

y 

* 
y 

y 

+ 

* 

y 

* 
* 

y 

t 

y 

+ 

2 

y-

y 

y 

y 

y-

y 

+ 

y 

y 

* 
* 
* 

y 

y 

* 
y 

y 

y 

i t 

* 

y 

+ 

y 

y 

* • 

+ 

* 

B l o c k 

5 

y 

* 
+ 

y 

•f 

y 

y 

y 

y 

y 

y 

Numb 

6 

y 

y 

+ 

y 

y 

y 

+ 

+ 

/ 

y 

y 

<-
+ 

+ 

e r 

7 

y 

y 

y 

y 

y 

+ 

+ 

y 

a 
+ 
y 

y 

y 

y 

y 

+ 

* 
* 
+ 
y 

y 

y 

y 

* 
* 
y-

y 

y 

+ 
y 

y 

y 

y 

+ 

y 

9 10 

* 

* 
y 

y 

y 

y 

* 
y 

y 

y y 

+ + 

y 

y-

11 

y 

1-

y 

y 

+ 

S c i e n t i f i c Name 

f e n t r o l e p i a f a a o i a u l a r i a 

C e n t p o l e p i a g l a b r a 

C e n t p o l e p i a p o l y g y n a 

C e n t P o l e p i a a t r i g o a a 

C e r a a t i u m g l o m e r a t u m 

C h a m a e e o i I la aorymboaa 

C h e i l a n t h e a t e n u i f o l o a 

Chenopodium glaitoum 

Chenopodium m u p a l e 

Chenopodium p u m i l i o 

Chi log l o t t i e o o p n u t a 

C h i l o g l o t t i e p e f l e x a 

C h i l o g l o t t i a a p . 

C h o p i a a n d p a e n o d i e 

Chpyaanthemum Bp. 

C i a e n d i a f i l i f o r m i e 

C i p a i u m O u l g a P e 

C l e m a t i e a p i B t a t a 

C l e m a t i a mio rophy H a 

C o l o b a n t h u a a p e t a l u a 

Comeaperma o a l y m e g a 

Comeapepma d e f o l i a t u t t i 

Comeapepma e r i o i n u m 

Comeaperma p e t u a u m 

Comeaperma a o l u b i l e 

Conoapepmum m i t o h e l l i i 

C o n v o l v u l u a e r u b e a a e n a 

Conyea b o n a r i e n s i a 

Conyaa a a n a d e n a i a 

Coproama h i p t e l l a 

Coppoama q u a d p i f i d a 

Coppoama POpena 

C o p r e a a l b a 

C o r r e a l a D p e n a i a n a 

C o r r e a r e f l e x a 

Corybaa f o r d h a m i i 

Copybas a p . 

Copybaa u n g u i o u l a t u a 

1 

y 

y 

y 

y 

y 

y 

y 

+ 

t 
f 

t 

+ 
f 

f 

f 

y 

2 

+ 

t 

* 

y 

y 

+ 

f 

y 

y 

f 

y 

3 

y 

y-

y 

y 

y 

H 

+ 

•h 
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S c i e n t i f i c Name 

C o t u l a a u a t r a l i s 

Co t u l a o o p o n o p i f o l i a 

C o t u l a r e p t a n a 

C r a e p e d i a g l a u o a 

C r a a a u l a h e l m a i i 

CraBBula m a a r a n t h a 

CpasBula p e d i a e l l o a a 

C r a a a u l a p e d u n a u l a r i a 

CpaBBula a i e b e p a n a 

CpataeguB monogyna 

C r e p i a a p , 

C r y p t O B t y l i B B u b u l a t a 

C t e n o p t e r i e h e t e p o p h y H a 

C u l a i t a d u b i a 

Cya thea a u B t r a l i a 

Cya thea a u n n i n g h a m i i 

Cya the a m a r o e a a e n e 

Cymbonotua p r e i a a i a n u a 

Cynodon d a o t y l o n 

CynogloBBum a u a t r a l e 

CynogloBaum l a t i f o Hum 

Cynogloaaum e u a v e o l e n a 

CynoBurue o r i a t a t - u a 

CynoauPuB e a h i n a t u a 

CypepuB e r a g p o a t i a 

CyperuB l u o i d u a 

Cypepua t e n e l l u e 

D a a t y l i a g l o m e r a t a 

D a n t h o n i a a a e a p i t o a a 

D a n t h o n i a g e n i a u l a t a 

D a n t h o n i a p a l l i d a 

D a n t h o n i a p e n i o i l l a t a 

D a n t h o n i a p i l o a a 

D a n t h o n i a p p o a e r a 

D a n t h o n i a paoemoaa 

D a n t h o n i a a e m i a n n u l a r i s 

D a n t h o n i a a e t a a e a 

D a n t h o n i a a p p . 
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S c i e n t i f i c Name 

OduauB o a r o t a 

DauouB g l o o h i d i a t u a 

D a v i e s i a b r e v i f o l i a 

D a v i e B i a l a t i f o l i a 

D a v i e a i a u l i a i f o H a 

D a v i e a i a v i p g a t a 

D e n n a t a e d t i a d a v a l l i o i d u B 

Deamodium v a r i a n a 

Deyeux ia denaa 

Deyeux ia minor 

Deyeux ia q u a d p i s e t a 

Deyeux ia ep . 

D i a n e l l a p e u o l u t a 

D i a n e l l a ap . 

Diane H a t a a m a n i o a 

D i o h e l a c h n e o p i n i l i i 

D i a h e t a o h n e a o i u r e a 

D i a h o n d r a r e p e n e 

Diohopogon a t r i a t u a 

D i a k a o n i a a n t a p o t i a a 

D i g i t a l i s p u p p u r e a 

Di l l i^ iynia g l a b e r r i m a 

D i l l a y n i a a e r i o e a 

Dipodium p u n a t a t u m 

D i a t i o h H B d i a t i a h o p h y l l a 

D i u r i a l o n g i f o l i a 

D i u r i s p a l u e t p i a 

D i u p i s p e d u n a u l a t a 

Dodonaaa a u n e a t a 

Doodia media 

Dpimys l a n o e o l a t a 

DrOBera a u r i a u l a t a 

DroBera b i n a t a 

Droaepa g l a n d u l i g e r a 

Droaepa p e l t a t a 

Dpoaera p l a n a h o n i v 

Dpoaepa pygmaea 

Droaepa a p a t h u l a t a 

DpoBBPa u h i t t a k e p i 
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i ;c lentJ f lc Name 

Dpymophi la ayanoaappa 

Dpyopoa diaee 

Eahinopogon ouatua 

Bleoaharie 
Eleoakaria 
Eleooharia 
Eleoahapis 

Enahy laena 

ciauta 
a tp iaha 
gpao i l i a 
Bphaaelata 

tomentoaa 

Epaaria imppeaea 
Epaopia lanuginoaa 
Epaoria o b t u s i f o l i a 

Epilobium bi l la rd iepianum 
Epilobium oinereum 
Epilobium hipiigepum 

Eragpoati e 

Eriaa ep. 

ErioohiluB 

bpounii 

ouau l l a tua 

EP odium o iau ta r iw i 

Kpyngium ueaoiauloaum 

Euaalyptua 
Euaalyptua 
EuoaIyptua 
EuaalyptuB 
Euoalyptua 
Euaalyptua 
Suaalyptua 
Euoalyptua 
Euoalyptua 
Euoalyptua 
Euaa lyptua 
Euoalyptua 
Euoalyptua 
Euaalyptua 

Euphorbia 

Euphrasia 

F.xooarpOB 

Exoaavpoe 
ExooarpoB 

aromaphloia 
bax te r i 
aamalduleneie 
aladoaalyx 
aypeIloaarpa 
ki taoniana 
n i t i d a 
obliqua 

ovata 
r a d i a t a 
pegnani 

ep . 

e t - J o h n i i 
V imina Ha 

!teplua 

oo l l i n a 

oupreaBifopmia 

s t r i a t u e 
a y r t i o o l a 
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S c i e n t i f i c Name Blonk Number 
t 5 6 7 1 10 11 

Featuaa arundinaaea 
Featuoa hookeriana 
Featuoa l i t t o r a l i a 

Fumapia ap. 

Gahnia a l a r k e i 
Oahnia radula 
Gahnia aiebepana 
Gahnia t r i f i d a 

Galium apar ine 
Galium a u a t r a l e 
Galium a i l i a r e 
Galium gaudiahaudi i 
Galium murale 
Galium ppopinquum 
Galium 8p. 

Gaatpodia aeaamoidea 

Genieta manapeaaulana 

Geranium diaaeotum 

Geranium Homeanum 

Geranium molle 

Geranium pot e n t i Ho idee 

Geraniwn aolandar i 

Geranium ap. 

Gleiahenia a i ro inna t a 

Gleiahenia miorophyI la 

Glaeaodia maJOP 

Glyaepia a u e t r a l i a 

Glyaine a landea t ina 
Glysine latrobeana 

Gnaphalium aandidiaeimum 
Gnaphalium gymnooephalum 
Gnapha Hum indutum 
Gnaphalium involuaratwi 
Gnaphalium Japonioum 
Gnaphalium luteo-album 
Gnaphaliura puppureum 
Gnaphalium aphaeriauni 
Gnapha Hum epioatum 

Compholobium eooatatum 
Qompholobium haege l i i 
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S c i e n t i f i c Name 

Goodenia gen iau la t a 
Goodenia humilia 
Goodenia lana ta 
Goodenia ovata 

Goodia l o t i f o l i a 

Grammitia b i l l a r d i e r i 

Gpatiala pedunau l a ta 
Gratia la pepuviana 

Greoi l lea aquifolium 

GymnoaahoenuB aphaepoaephalua 

Gynatrix pu lohe l l a 

Hakea aer ioea 
Hakea u H a i n a 

Haloragia broiisnii 
Haloragie eeaa la t a 
Haloragia miapantha 
Haloragia te t ragyna 
Haloragia teuopioidee 

Hedyaarya a n g u a t i f o l i a 

Heliahryaum apioulatum 
Heliohryaum blandoaakianum 
He Iiohryaum dendroideum 
HeliohryBum Leuoopaideum 
Heliokryaum obtuaifolium 
Beliokpyaum paral ium 

Heliahpyaum pogeraianum 
BeliohryBum poamarinifolium 

Heilokpyaum aooppioidea 

liemarthpia unoinata 

Bamiahroa petandra 

Hibbert ia ao iou l a r i a 
Hibbeptai aapera 
Bibber t ia a a t r o t r i a h a 
Hibbert ia f a a a i a u l a t a 
Bibber t ia prooumbene 
Hibbert ia aer ioea 
Hibber t ia ep. 
Hibbart ia a t p i a t a 

B i a t i o p t e r i a inoiea 
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S c i e n t i f i c Name 

HolauB lanatua 

Hordeum hya t r ix 
Hardeum leporinum 

Hovea heterophy Ha 

Hydpoaotyle a a l l i a a r p a 
Hydroootyle o a p i l l a p i s 
Hydpoootyle foveolata 
Hydroootyle h ipta 
Hydpoootyle l ax i f l o r a 
Hydroootyle muaooaa 
Hydroootyle eibthoppioidea 
Hydpoaotyte o e r t i a i l l a t a 

Hymenanthera denta ta 

Hymenobolua ppooumbena 

HymenophyHum oupreaaifopme 

Hyperioum androeaemum 
Hyperiaum gramineum 

Hypoahoapia glabra 
Hypoahoeria r a d i a a t a 
Hypoohoeris ap. 

Hypolaena f a a t i g i a t a 

Hypolepif ap. 

Hypoxia g l a b e l l a 
Hypoxia hygpometrioa 

Imperata ay l i nd r ioa 

Indigofera a u a t r a l i s 

iBoeteB drummondii 
laopogon aera tophyl lue 

laotoma f l u v i a t i l i e 

Junaua ap t i au l a tua 
JunauB bufoniuB 
Junoua aaeapi t ia iuB 
Junaua oap i ta tua 
Junoua holoaahoanue 
JunauB homalooaulia 
Junoua kpauaaii 
Junoua pa l l idua 
Junaua pauai f lorue 
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S c i e n t i f i c Name 

JunouB p lan t fo t iuB 
Junoua prooeruB 
Junoua Fadula 
Junaua revolutua 
Junoua app. 
Junaua u a i t a t u s 

Kannedia p r o e t r a t a 

Koeleria phleiodea 

Lagenophopa g p a o i l i e 
Lagenophora e t i p i t a t a 

lagurUB ouatuB 

Laaiopetalum bauer i 

Laatreopaia hispida 
Laatpeopsia ahepherdi i 

Lavatera p labe ia 
Lai^renaia ap iaa ta 
Laxmannia a e a a i l i f l o r a 

Lemna minor 

Leontodon taraxaaoidea 

LepidoBperma aonoavum 
Lepidoapepma f i l i fo rme 
Lepidoaperma gladiatum 
Lepidoaperma l a t e r a l e 
Lepidoaperma l inea re 
Lepidoaperma long i tud ina le 

Lapidoapapma n e e e i i 
Lepidoapepma aemiterea 

Lepilaena ap. 

Lep tooappue bpounii 

Leptophynahoa l i n a a p i s 
leptoPhynehoa equamatua 
Leptophynahoa tenui fo l iua 

Laptoapepmum glabreaeena 
Leptoapepmum junipepinum 
Laptoapepmum lanigepum 
Leptoapepmum mypainoidea 
Leptoapepmum aoopariwi 

l.epypodfa muel ler i 
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S c i e n t i f i c Name 

Lewcopojon a u a t r a l i s 
Leuaopogon e r iao idea 
Leuoopogon g l a o i a l i a 
Leuaopogon lanaeola tue 
Leuaopogon parviflopuB 
Leuaopogon vipgatua 

Li laeopeie polyantha 

Limosella aquat ioa 
Limoaella aua tpa l i e 

Lindaaye l i n e a r i a 

Linum marginale 

Lobelia a l a t a 
Lobelia gibboaa 
Lobe l i a rhombifo Ha 
Lobelia ap. 

Logania ovata 

Lolium perenne 

Lomandra f i l i f o r m i a 
Lomandra glauaa 
Lomandra l ong i fo l i a 
Lomandra miarantha 
Lomandra mu l t i f l o r a 

Lomatia f r a a e r i 
Lomatia i l i a i f o l i a 

Lotua auBt ra l i a 
LotuB hiapiduB 
Lotua pedunoulatua 
Luzula spp. 

Lyoium ferooiasimum 

Lyoopodium deutepodensum 
Lyaopodium l a t e p a l e 

Lyoopua a u a t r a l i a 

Lyperanthua nigr iaana 

Lythrum hyaaopifol ia 
Lythrum a a l i o a r i a 

MaluB eylvBBtria 

Malva nioaeeneia 
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S c i e n t i f i c Name 

Malva p a r v i f l o p a 

M a r i a n t h u s p roaumbena 

Marrubium v u l g a r e 

HaauB p u m i l i o 

Meaodium a u a t r a l e 
Meaodium f l a b e l H f o l i u m 

Meoodium ra rum 

Mediaago l u p u l i n a 
Mediaago po lymoppha 

H e l a l e u o a aquamea 

M e l a l e u o a aquappoac 

M e l i l o t u a i n d i a a 

Mentha l a x i f l o p a 

Mentha d i e m e n i a a 

Mentha a p i a a t a 

M i a r a l a e n a a t i p o i d e e 

U i a r o a e r i a a a a p i g e r a 

Mioposopium d i v e r a i f o l i u m 

M i o p o t i s p a r v i f l o r a 

M i a r a t i a e p . 

M i a r o t i a u n i f o l i a 

Mimulua r e p e n e 

M i t r a e a o m e d i s t y l i a 

M i t r a a a o m e p a r a d o x a 

Mitpaaaome p i l o a a 

Mitpaaaome s p . 

MitPaaaome a p , " B t u a r t i i " 

Modio la a a r o I i n t a n a 

Monotoaa e l l i p t i o a 

Monotoaa s o o p a r i a 

Mont i a a u a t p a t a a i o a 

Mont i a f o n t a n a 

M u e h l e n b e a k l a a d p r e a a a 

H B u l l e r i n a e u a a l y p t o i d e a 

Myoporum i n a u l a r e 

Myopopum oiaooBum 

M y o a o t i e a u a t r a l i a 
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S c i e n t i f i c Name 

Mypiophyllum e la t ino idee 
MypiophyHum in tegr i fo l ium 
Mypiophyllum meullepi 
Mypiophyllum pedunaulatum 
Mypiophyllum propinquum 
Myriophyllum ap. 

Saeturtium o f f i a ina l a 
Kaaturtium ap, 

Nertera reptana 

Notelaea l i g u a t r i n a 

NothofaguB aunninghamii 

Oleapia argophylla 
Olearia a x i l l a r i a 
Olearia epubesoena 
Olearia glandulcaa 
Oleapia lanuginoaa 
Olearia l i r a t a 
Olearia myreinoiiiea 
Olearia phlogopappa 
Olearia ramuloaa 
Olearia ap, 
Olearia apeoioea 
Olearia t e r e t i f o l i a 

Operoularia ovata 
Operaularia Varia 

Ophiogloeeum aopiaaeum 

Orthoaeraa a t r ia tum 

OpthraaanthuB mul t i f lorua 

O t t e l i a o v a l i f o l i a 

Oxalia aorn iou la ta 

Parahebe deruent iana 

Parapholia inaurva 

Paren tuae lHa l a t i f o l i a 
Pa ren tuoe l l i a vieaoaa 

P a r i e t a r i a d e b i l i a 

Paraonaia brounii 

Paapalum di la ta tum 
PaBpalum paapalodea 
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SclBntIfIc Number 

Pataraonia f r a g i l i a 
Pateraonia longiaaapa 

Pelargonium auatpala 
Pe largonium inodopum 
Palargonium H t t a r a l e 
Pelargonium ap. 

Pa l laaa f a l a a t a 

Pennieetum olandeatinuni 

Pantapogon ^uadpifidua 

Pereoonia j u n i p e r i n a 

Pha la r ia minor 

Phebalium equameum 

Phragmitaa a u a t r a l i a 

PhyHoglOBBum dpummondii 

Phyaalia viaooaa 

Piopia aahiddea 
P io r i a h ieraaoidaa 

Pimelea ax i f l o r a 
Pimala f lava 
Pimala glauoa 
Pimelea humilia 
Pimelea l i g u a t r i n a 
Pimalea H n i f o l i a 
Pimelea oatophyl la 
Pimelea phyl iooidaa 

Pinua ap. 

Pittoaporum biool&r 

Plantago aoponoput 
Plantage d e b i l i a 
Plantago lanoeolata 
Plantago major 
Plantago tiaria 

Platylobium fopmoaum 
Platylobium obtuaangulum 

Platyaaaha hatarophj/ l la 

PlaupoaaruB r u t i f o l i u i 

Poa annua 
Poa a l a l a n d i i 
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S c i e n t i f i c Number 

Poa l a b i l l a r d i a p i 
Poa poifopmia 
Poa aiebepana 
Poa ap. 
Poa tenapa 

Polyoarpon tetpaphyllum 

Po lygonum av iau la re 
Polygonum minua 
Po lygonum ppoatratum 

Polyphlebium uenoaum 

Polypogon maritimua 
Polypogon monepeHeneia 

Polypompholyx t e n e l l a 

Polyatiohum proliferum 

Pomaderria aapera 
Pomaderria e laahophyl la 
Pomaderria o r a r i ^ 
Pomaderria raaemoaa 

Popanthera miopophylla 

Potamogeton oahpeatua 
Potamogeton pao t ina tue 
Potamogeton op 
Potamogeton t p i a a r i n a t u a 

Ppaaophyllum apohepi 
PpaaopkyHum a u a t r a l e 
PraaophyHum beauglehole i 
Praeophyllun deapeatana 
Praaophy Hum e la turn 
Praaophy Hum flaoum 
PraaophyHum odoratum 
Praeophyllum pallidum 

P r a t i a pedunaulata 
P r a t i a p l a tyaa lyx 
Pra t i a Bp, a f f i n , purpureao 

Proetanthara laa ianthoa 
Proatanthara m a l i e a i f o l i a 

Prunel la ou lgar ia 

Paoralea parva 

Pteridium aaaulantum 
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S c i e n t i f i c Name 

P t e r i a tpe'mula 

P t e r o a t y l i e a lp ina 
P tepoa ty l i a long i foHa 
P t e r o e t y l i e nana 
P tepoaty l ia nutans 
P tepoaty l ia obtuaa 
P tepoaty l ia p a r v i f l o r a 
P tepoa ty l i a pedunaulata 
P t e r o a t y l i a plumoaa 

P t i l o t u a maorooephalua 

Puao ine l l i a a t r i o t a 

Pultenaea oana l i au l a t a 
Pultenaea daphnoidea 
Pultenaea den t a t a 
Pultenaea gunnii 
Pultenaea humilia 
Pultenaea junipepina 
Pu I tenaea muel le r i 
Pultenaea ppol i fepa 
Pultenaea saabpa 
Pultenaea a tp io t a 
Pultenaea eubumbellata 
Pultenaea t e n u i f o l i a 

Ranunoulue inundatue 
Banunaulue lappaaeuB 
Banunaulue papulenttta 
HanunauluB plebeiuB 
Hanunoulua pumilio 
Ranunaulua pepena 
HanunauluB r i v u l a r i a 
Hanunaulue aeae i l i f lopuB 

Hanunoulua ap. 

Heatio t e t r aphy l l ua 

Rhagodia baaoata 
Bhagodia nutana 

Rhamnue alaternuB 

Romulea l ong i fo l i a 

Rorippa i a l and iaa 

Roaa rubiginoaa 

flubuB laa in ia tuB 
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S c i e n t i f i c Name 

lubua pa rv i fo l iua 
Rubua ppooeruB 

ifMmai aoe toae l l a 
Rumex bidana 
Humex broiinii 
Rumex aonglameratua 
Rumex apiapua 
Rumex ob tua i fo l iua 
Rumex puloher 

Rumohra adiant i formia 

Ruppia mapitima 

Rutidosia muI t i f lo ra 

Sagina ape ta la 
Sagina proaumbena 

Sa l i ao rn ia aua t r a l ae ioa 
Sal ioornia blaokiana 
Sa l i ao rn ia quinqueflora 

Sambuaua gaudiahaudiana 

Samolua repena 

SaraoahiluB a u a t r a l i a 

Saaevola a lb ida 
Soaevola p a l l i d a 

Sahizaea b i f ida 
Sohihaea f i a t u l o a a 

Sahoenua apogon 
SohoenuB breuiaulmia 
Sahoenua maeohalinua 
Sahoenua n i tena 
Sahoenua tenuiaaimua 
SohoenuB teaquorum 
Sahoenua turbinatua 

SairpuB ameriaanus 
SairpuB an t a r a t i aua 
Soirpua aernuua 
Sairpua f l u i t a n a 
SaippuB f l u o i a t i l i a 
Soirpua inundatua 
Sairpua maritimua 
Sairpua nodoaua 
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Sc 

Sairpue 
Sairpua 
Saippue 
Saippue 

Salepan 

l e n t l f i c Name 

pla tyoarpua 
ppoduatue 
a p . 

aaliduB 

thua bif lopua 

Sau te l l ap ia humilia 

Sebaaa 
Sabaea 

^ Ib id i f lopa 
ovata 

Sa lag ine l la gpaoi11ima 
Sa l ag ina l l a uHginoaa 

S a l l i a r a radiaana 

Sanaaio 
Saneoio 
Sanaaio 
Saneoio 
Sanaaio 
Senaoio 
Sanaaio 
Senaoio 
Senaoio 
Sanaaio 
Senaoio 

S e t a r i a 

e legana 
glomepatua 
hiapidulua 
jaaobaea 
lautuB 
l i n a a r i f o l i u a 
minimua 
odoratua 
quadr identa tua 
aquarroBUB 
i>« I l a io idee 

gen iau la t a 

Sherardia arvenaia 

Sigeabaokia o r i e n t a l i a 

Silybum marianum 

Siayrinahium i r i d i fo l i um 

Solanum 
Solanum 
Solanum 
Solanum 
Solanum 

av iou ta re 
laainiatum 
nigrum 
aodomaaum 
a p . 

Solenogyne b e l l i o i d e e 

SonahuB 
Sonahua 
Sanohua 
SotiohuB 

aapep 
hydrophilue 
magaloaarpuB 
a laraaaua 

Spepgulapia media 

Sphaepo obium uimineum 
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S c i e n t i f i c Name 

Spinifex hiPButuB 
Sporobolua afr ioanua 
Spopobolua o i rg in ioua 

Sprengelia inaarna ta 

Spypidium papvifolium 
Spyridium vexi11ifepum 

Staakhouaia monogyna 
Staakhoueia apa thu la ta 

S t e l l a r i a f l a aa ida 
S t e H a r i a f i l i f o r m i a 
S t e l l a r i a media 

S t e l l a r i a p a l u a t r i a 
S t e l l a r i a pungena 

Stenotaphrum aeoundatum 

S t ipa oompaata 
St ipa e l a t i o r 
St ipa hemipogon 
St ipa pubeaaena 
St ipa Bp. 
S t ipa tenuiglumia 
St ipa Va r i ab i l i a 

Stuapt ina muel ler i 

Stylidium beaugleholei 
Stylidium graminifolium 
Stylidium inundatum 
Styl idium perpuai l lum 

Stypandpa aaeapi toga 

Suaeda a u s t p a l i a 

S\^ainBonia l e a a e r t i i f o l i a 

Tapaxaoum o f f i a i n a l e 

Tetpagonia implexiaoma 

T e t r a r i a a a p i l l a p i a 
T e t r a r i a o i l i a t a 

Tetpapphena aauminata 
TetpapVhena d i e t i ahophy l l a 
Tetrarrhena Junaea 

Tatrathaoa o i l i a t a 

Thelymitra an tann i fe ra 
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S c i e n t i f i c Name 

Thelymitra a p i a t a t a 
Thelymitra epipaotoidea 

Thelymitra f lexuoaa 
Thelymitra fueoo- lu tea 
Thelymitra ix io idea 
Thelymitra paua i f lo ra 
Thelymitra rubra 
Thelymitra spp. 
Thelymitra venoea 

Themeda a u a t r a l i a 

Thomaaia pe ta loaa lyx 

Threlkeldia d i f fuea 

Thyaanotua p a t e r a o n i i 
ThyaanolUB tuberoaua 

Tieghemopanax aambucifoliua 

Tmeaiptepia b i l l a r d i e r i 
Tmeaipteria ap. 

Todea barbara 

fr iaoryne e l a t i o r 

T r i a o e t u l a r i a paua i f lo ra 

Trifolium aampestre 
Trifolium aepnuum 
Trifolium dubium 
Trifolium fragifepum 
Tpifolium glomepatum 
Trifolium pepens 
Trifolium aubterpaneum 
Tpifolium tomentOBum 

fpigloohin oentrooappa 
Trigloahin minutiseima 
Trigloahin ppoaera 
Trigloahin a t r i a t a 

Typha ep. 

Unainia t e n e l l a 

Urtiaa inoiea 
UPtioa UPena 

Utv iau lar ia diohotoma 
U t r i a u l a r i a l a t e r i f l o r a 
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S c i e n t i f i c Name 

ValliBneria e p i r a H a 

Verbaaaum virgaturn 

Verbena o f f i a i n a l i e 
Veronioa arvenaia 
Veronioa aalyaina 
Veronioa g r a a i l i a 
Veronioa a e r p y l H f o l i a 

Vioia angua t i fo l i a 
Viaia hirButa 
Vioia aa t iva 
Vioia tetraaperma 

Vi l l a r a i a peniformia 

Viminapia junaea 

Vinaa major 

Viola hedepaoea 
Viola aieberana 

Vulpia bromiodea 

Wahtenbergia oommunia 
Wahlenbergia graoi lent a 
Uahlenbergia gymnoalada 
Wahlenbergia quadr i f ida 
Uahlenhergia ap. 
Wahlenbergia s t r i a t a 
Wahlenbergia tadge I H i 

Wilaonia baakkouaei 
Wilaonia humilia 
Wilaonia r o t u n d i f o l i a 

Volffia ap. 

Xanthorrhoea a u a t r a l i a 
Janthorrhoea minor 

Janthos ia d iaeea ta 
Xanthoaia p u e i l l a 

Jy r ia g r a a i l i a 
J y r i s operoulata 

Zantedeaahia ae th iop iaa 

Zier ia abore^oena 
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APPENDIX 5 

NOXIOUS WEEDS 

The following list shows the species of noxious weeds recorded in the Corangamite 
study area. Distribution of the various species is Indicated for each block by the 
number of parishes in which the species is known to occur. The total number of 
parishes within each block is shown at the head of the species list. 

Weed Species 

(Number of parishes in block) 

African feather grass 
Amsinckia 
Apple of Sodom 
Bathurst Burr 
Bindweed 

Blackberry 
Black knapweed 
Boneseed 
Boxthorn 
Buffalo burr 

Californian burr 
Caltrop 
Camel thorn 
Cape broom 
Chilean oestrum 
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Weed Species 

(Number of parishes in block) 

Chinese scrub 
Colocynth 
Devil's claw (purple flower) 
Devil's claw (yellow flower) 
Dodder 

Drooping prickly pear 
English broom 
Erect prickly pear 
Fennel 
Flve-splned saltbush 

Flax-leaved broom 
Furze 
Great mullein 
Hawthorn 
Hemlock 

Hoary cress 
Horehound 
Italian Blackberry or 
Cutleaf Blackberry 
Ivy-leaf slda 
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Weed Species 

(Number of parishes In block) 

Khaki weed 
Musk weed 
Noogoora burr 
Nut-grass 
One-leaf Cape Tulip 

Onion weed 
Ox-eye Daisy 
Pampas Lily of the Valley 
Paterson's curse 
Perennial ragweed 

Poverty weed 
Prairie ground cherry 
Ragwort 
St. John's wort 
St. Peter's wort 

Sand mustard or Sand rocket 
Serrated tussock 
Skeleton weed 
Soursob 
Spiny broom 
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Weed Species 

(Number of parishes in block) 

Spiny burr-grass 
Spiny Emex or Three-cornered Jack 
Spiny rush 
Stlnkwort 
Sweet briar 

Tangled Hypericum 
Thistle J artichoke 
Thistle, golden 
Thistle, hard head 
Thistle, lllyrlan 

Thistle, nodding 
Thistle, perennial or Californian 
Thistle, saffron 
Thistle, Saint Barnaby's 
Thistle, scotch 

Thistle, slender 
Thistle, soldier 
Thistle, spear 
Thistle, spotted or variegated 
Thistle, star 
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Weed S p e c i e s 

(Number o f p a r i s h e s i n b l o c k ) 

T h i s t l e , s t e m l e s s 
T h o r n a p p l e 
T o b a c c o 
T o p p e d l a v e n d e r 
T r e e o f h e a v e n 

T u f t e d h o n e y f l o w e r 
T u t s a n 
T w o - l e a f c a p e t u l i p 
Wheel c a c t u s 
W h i t e h o r s e n e t t l e o r S i l v e r - l e a f 
N i g h t s h a d e 
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APPENDIX 6 

FAUNA 

A. BIRDS 

This appendix contains a list of birds recently recorded in the area, with 
an Indication of the habitats In which they are likely to occur. The 
families and species are listed by common names following the nomenclature 
of the C.S.I.R.O. (1969). Species recorded in the area as only accidental 
or as vagrants have not been Included In the list. 

Habitats 

1. Temperate rain forest 
2. Wet sclerophyll forest 
3. Dry sclerophyll forest 
4. Woodland 
5. Heathy communities 

6. Pastures 
7. Marine waters 
8. Coastline habitat 
9. Inland flowing waters 

10. Inland standing waters 
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COMMON NAME HABITAT BREEDS IN 
STUDY AREA NEST LOCATION POODS 

1 2 3 * 1 5 6 7 8 9 10 
H W H O 
O n 0 3 

Powerful owl 

Barking owl 

White-throated nightjar 

Splne-talled awlft 

Pork-tailed awlft 

Tree branches 

Ground 

aerial 

aerial 

Birds, matmnala 

Birds, mammala 
Boobook owl 

Barn owl 

Tawny frogmouth 

Owlet nightjar 

X X 

X X 

X 

X 

X 

X 

X 

X 

Hole in tree 

Hole In tree 

Tree branches 

Hole In tree 

Insects, 

Insects, 

Insects, 

Insects 

rnammala, 

mammals. 

mammals 

birds 

birds 

Insects 

Plying Insects 

Flying insects 

Azure king r isher 

Laughing kookaburra 

Welcome swallow 

Tree-martin 

Fftlry-martin 

X X X X X 

Hole in bank 

Hole in tree 
Aquatic Insects, crustaceans 

Reptiles, Insects, flah 

Sacred king fisher 

Rainbow bea-eater 

Singing bushlark 

SKylark 

-
X X 

X 

X X 

X X X 

X 

X 

X 

Hole in tree or bank 

Hole m sandv bank 

Ground 

Reptiles, insects. 

Flying Insects 

Seeds and insects 

Seeds and Insects 

fish 

X X X X 

X X X 

X 

X X X Cliff faces, under eaves, etc. Plying insects 

Flying insects 

Plying insects 

Australian pipit 

Black-faced cuckoo-shrike 

Little cuokoo-shrike 

Whlte-wlnged triller 

Australian ground-thrush 

Blackbird 

Spotted quail-thrush 

X X X 

X 

X 

X 

X 

X 

X 

X X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Ground 

Tree branches 

Tree branches 

Pork of tree 

Shrub 

Ground, low si hrub 

Seeds and insects 

Berries and insects 

insects 

Insects 

Insects, worms, crustaceans 

Insects, fruit 

Seeds, Insects 

Oolden-headed fantall-warbler 

Little grassblrd 

Beed-warbler 

Brown songlark 

Rufous songlark 

X X 

X X 

X X 

Near ground In thick vegetation 
Thick, low vegetation 
Stems of reeds' 

Insects 

Insects, seeds 

Insects 

Insects, seeds 

Insects, seeds 

Superb blue wren 

Southern emu-wren 

White-throated warbler 

Striated thornblll 

X X X X X 

X 

X X 

X X X X 

Low In Bhrub 

Low shrub, tusaock 

Tree branches 

Insects 

Insects 

Insects 

Insects 
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COMMON NAME BREEDS IN 
STUDY AREA 

NEST LOCATION 

1 2 3 4 5 6 7 
D5 S< t - i ^ H O 

SinKlng honeyeater 

Yellow-faced honeyeater 

White-plumed honeyeater 

White-eared honeyeater 

Brown-headed honeyeater 

Whlte-naped honeyeater 

Cresent honeyeater 

New Holland honeyeater 

Tawny-crowned honeyeater 

Eastern spinebill 

Noisy miner 

Little wattle bird 

Red wattle bird 

X X X X 

X X 

X X X X 

X X 

X X X 

X X X 

X X 

X 

X X X X 

X X 

X 

X X 

Shrub 
Shrub, t ree 

Tree branches 

Low shrub 

Tree branches 

Shrub, near ground 

Low Bhrub 

Tree branches 

Tree branches 

Insects, neotar 

Insects, nectar, fruit 

Insects, nectar 

Insects, nectar 

Insects, nectar 

Insects, nectar 

Insects, nectar 

Insects, nectar 

Insects, nectar 

Insects, nectar 

Insects, neotar, berries 

Insects, nectar 

Insects, nectar 

Beautiful flretail 

Red-browed finch X X X X 

Shrub, low tree 

Shrub, small tree 

Insects, seeds 

Seeds, insects 

House sparrow 

Gold finch 

Green finch 

Dusky wood-awallow 

Pied currawong 

Grey currawonK 

Grey butcher-bird 

White-backed magpie 

Shrub, hole in tree, crevice Seeds, fruit, flowers 

X X X X 

X 

Shrub, low tree 

Shrub, low tree 

Seeds 

Seeds, berries 

Star l ing 

Olive-backed or lc le 

Magpie lark 

White-winged chough 

X X X 

X X X 

X 

X 

X X 

X 

X 

X 

X 

Hole In t r e e , crevice 

Tree branches 

Insects , 

Insects , 

Insects , 

Insects 

seeds, frui t 

f r u i t , berr ies 

molluscs 

X X X Tree branches Insects 

XX XX 
X X X X 

XX X 
XX X 

Tree branches 

Tree branches 

Tree branches 

Tree branches 

Omnivorous 

Insects 

Variety of animals 

Insects , molluscs 

Satin bower-bird 

Australian raven 
L i t t l e raven 
Forest raven 

Tree branches Insec t s , f r u i t , berr ies 

X X X Tree branches 

Tree branches 

Omnivorous 

Omnivorous 

Omnivorous 
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COMMON NAME BREEDS IN 
STUDY AREA 

NEST LOCATION FOODS 

n t t l e thornblll ' 
Brown t h o r n b J 1 1 
Buff-rumped t h o r n b l l l 
Xellow-rumped t h o r n b l l l 
White-browed scrub-wren 

Heath wren 
F i e l d wren 
RufouB b r l s t l e b l r d 

1 3 3 « 5 6 7 8 9 10 

X X X X X X 

X X X 

X X 

X X X X X X 

X 

X X X X 

X X 

W M oiH o ; 
!n 1-3 a hj a ! 

"' i n s e c t s 
Low i n shrub I n s e c t s 
Hole i n t r e e , s h r u b , ground I n s e c t s 

Tree b ranches I n s e c t s 

Near ground in t h i c k v e g e t a t i o n I n s e c t s 
Ground I n s e c t s 

Ground i n s e c t s 

Low shrub or t u s s o c k i n s e c t s , seeds 

Whi te - f ron ted cha t X X Low shrub, tall grass Insects 

Jacky winter 

Scarlet robin 

Flame robin 

Pink robin 

X 

X X 

X X X 

Tree branches 

Fork in tree, stump 

Tree branches 

Insects 

Insects 

Insects 

Insects 

Rose robin 

Hooded robin 

Southern yellow robin X X X X X 

Tree branches 

Tree branches 

Insects 

Insects 

Insects 

Grey fantail 

Rufous fantail 

Willie wagtail 

X X X X X 

X 

X X X X 

Tree branches 

Tree branches 

Tree branches 

Insects 

Insects 

Insects 

S a t i n f l y c a t c h e r 

R e s t l e s s f l y c a t c h e r 

X X Tree branch Insects 

Insects 

Golden Whistler 

Rufous whistler 

Olive whistler 

Grey shrike-thrush 

X X X X 

X X 

X X X X 

X X X X X 

Shrub, small tree 

Shrub, tree 

Tree branches 

Shrub, tree, ground 

Insects 

Insects 

Insects 

Insects 

Shrlke-tlt 

Orange-winged a l ^ t e l l a 

Black-capued a l t t e l l a 

X X Insects 

Insects 

Insects 

White-throated tree-creeper X X Hole In tree Insects 

Mistletoe bird 

Spotted pardalote 

Yellow-tipped pardalote 

Eastern striated pardalote 

Striated pardalote 

X 

X X X 

X X X 

X X X 

X X X 

Hole in tree, tunnel in bank 

Hole In tree, tunnel in bank 

Insects, berries 

Insects 

Insects 

Insects 

Insects 

G r e y - b r e a s t e d a l l v e r e y e X X X X Shrub, small tree Insects, fruit, berries 
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COMMON NAME HABITAT BREEDS IN 
STUDY AREA 

NEST LOCATION FOODS 

1 2 3 ' t 5 6 7 B 9 H 
1/3 « [-• W EH o 
nl H O H O S ; 
X K1 Z HJ z , ^ 

White I b i s 
S t raw-necked i b i s 
Royal s p o o n b i l ] 

X X 

X X 

X X 

Emergent a q u a t i c v e g e t a t i o n 
Emergent a q u a t i c v e g e t a t i o n 
Tree b r a n c h e s , t a l l v e g e t a t i o n 

Var i e ty of an imals 

Va r i e ty of an imals 

Aquat ic an imals 

! f e l l ow-b l l l ed s p o o n b i l l Tree b r a n c h e s , t a l l v e g e t a t i o n Aquat ic an ima l s 

Black swan 

F reck led duck 

Cape b a r r e n goose 

Mountain duck 

Black duck 

Grey t e a l 

Ches tnu t t e a l 

Blue-winged s h o v e l e r 

P i n k - e a r e d duck 

White-eyed duck 

Wood duck 

B l u e - b i l l e d duck 

Musk duck 

Ground 

Hole in t r e e , bank 

Ground 

Ground, hole in tree 

Ground, hole in tree 

Ground 

Ground, ho le In t r e e 

Hole In t r e e 

Ground 

Ground 

Aquat ic 
Aquat ic 
Herbage 
Herbage 
Herbage 
Aquat ic 
Aqua t i c 
Aquat ic 
Aquat ic 
l o l l u su i 
ilerbage 
Aquat ic 
Aquat ic 

an ima l s and p l a n t s 
an ima l s and p l a n t s 

a q u a t i c an ima l s 

a q u a t i c an ima l s 

an imals and p l a n t s 

a n i m a l s and p l a n t s 

an ima l s and p l a n t s 

an ima l s and p l a n t s 

an imals and p l a n t s 

an ima l s and p l a n t s 

B l ack - shou lde red k i t e 

L e t t e r - w i n g e d k i t e 

W h i s t l i n g e a g l e 

Grey goshawk 

A u s t r a l i a n goshawk 

C o l l a r e d sparrowhawk 

A u s t r a l i a n l i t t l e e a g l e 

Wedge- t a i l ed e a g l e 

W h i t e - b r e a s t e d s e a - e a g l e 

Spo t t ed h a r r i e r 

Swamp h a r r i e r 

X 

X 

X X 

X 

X X 

X 

X 

X X 

X 

X 

X X 

Tree b ranches 

X 
X 
X 
X 
X 
X 

X 

X 

Tree 

Tree 

Tree 

Tree 

Tree 

Tree 

branches 

branches 

branches 

branches 

branches 

branches 

Ground 

Mammals, lizards, insects 

Small mammals 

Mammals, birds, reptiles, carrion 

Birds, mammals. Insects 

Birds 

Birds 

Mammals, reptiles, carrion 

Mammals, birds, reptiles, carrion 

Mamjnals, reptiles, flah, carrion 

Mammals, birds, reptiles 

Mammals, birds , reptiles 

Black falcon 

Peregrine falcon 

Little falcon 

Nankeen kestrel 

Brown hawk 

X X X X 

X X 

X X X 

X X X 

Tree b ranches 

Rock l e d g e s , hol low t r e e s 

Tree b ranches 

Rock c r e v i c e s , t r e e branohef 

Tree b ranches 

B i rds 

Bi rds 

B i r d s , I n s e c t s 

Mammals, b i r d s , r e p t i l e s , i n s e c t s 

Mammals, b i r d s , r e p t i l e s , i n s e c t s 

Stubble quail 

Brown quail 

Painted quail 

Little quail 

X 

X X 

X 

X 

X 

X 

X 

X 

Ground 

Ground 

Ground 

Seeds, 

Seeds , 

Seeds, 

Seeds, 

Insects 

insects 

Insects 

insects 

P l a i n wanderer S e e d s , ground I n s e c t s 
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COMMON NAME HABITAT BREEDS IN 
STUDY AREA NEST LOCATION FOODS 

1 2 3 H ^ 6 _ 7 B 9 10 
M M E- W H O a M o M o Bs ». J zLi z S 

Brolga Omnivorous 

Lewin water r a i l 
Banded landrai l 
Marsh crake 

Australian spotted crake 
Black-tailed native hen 
Dusky moorhen 
Swamphen 
Ooot 

X X 

X 

X 

Grass tussocks 
Emergent aquatic vegetation 

Insec t s , molluscs, worms 
Molluscs, aquatic Insects and plantf 
Molluscs, aquatic insects and plants 

X 

X 

X X 

X X X 

X X 

Grass tussocks 

Tussocks, aquatic vegetation 
Tussocks, aquatic vegetation 
Emergent aquatic vegetation 

Aquatic insects and plants 
Grasses, aquatic animals and plants 
Aquatic Insects and plants 
Molluscs, grass , aquatic plants 
Aquatic animals and plants 

Pied oystercfttcher 
Sooty oysterestCher 

Ground 
Ground 

Molluscs, crustaceans 
Molluscs, crustaceans 

Spar-winged plover 
Banded plover 
Pled-kneed dot te re l 
hooded dot tere l 
Red-capped dot te re l 
Double-banded dot tere l 
Black-fronted dot te re l 
Eastern golden plover 
Grey plover 

X X 

X 

X 

X 

X 

X 

X 

X 

X X 

X 

Ground 

Ground 

Ground 

Ground 

Ground 

Insects, herbage, crustaceans 

Insects, seeds 

Aquatic Insects, seeds 

Aquatic insects 

Aquatic insects and crustaceans 

Aquatic animals 

Aquatic Insects, crustaceans 

Aquatic animals 

Aquatic animals 

Turnstone 

Japanese snipe 

Whimbrel 

Eastern curlew 
areenahank 
Common sandpiper 
Grey-tailed t a t t l e r 
Knot 
Sharp-tailed sandpiper 
Pectoral sandpiper 
Pied-necked s t in t 
Curlew sandpiper 
Sanderling 
Bar-tailed godwit 

Aquatic animals 
Aquatic Insec t s , worms 
Aquatic animals 
Aquatic animals 
Aquatic animals 
Aquatic animals 
Aquatic animals 
Aquatic animals 
Aquatic animals 
Aquatic animals 
Aquatic animals 
Aquatic animals 
Aquatic animals 
Aquatic animals 

White-headed s t i l t 
Banded s t i l t 
Avocet 

Ground Aquatic anlmala and plants 
Aquatic crustaceans 
Aquatic animals and plants 
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COMMON NAME BREEDS IN 
STUDY AREA 

NEST LOCATION FOODS 

1 2 3 1 5 6 7 8 9 10 
Southern skua 
Arctic skua 

Variety of animals 
Variety of animals 

Pacific gull 
Silver gul l 
Whiskered tern 
Caspian tern 

X 

X X X 

X X 

Ground 

Floats on water 

Ground 

Variety of animals and oarrlon 

Aquatic animals, garbage 

Pish, aquatic Insects 

Fish 

Oull-bllled tern 

White-fronted tern 

Fairy tern 

Crested tern 

X X 

X 

X X Ground 

Fish, insects, reptiles 

Fish 

Fish 

Fish 

Domestic pigeon 

Spotted turtle dove 

Common bronzewlng 

Bush bronzewlng 

Hole in tree, building cliff 

Shrub, low tree 

Shrub, low tree, ground 

Seeds, cereals 

Seeds, insects 

Seeds, berries 

Seeds, berries 

Rainbow lorikeet 

Musk lorikeet 

Purple-orowned lorikeet 

Little lorikeet 

Swift parrot 

Yellow-tailed t black cockatoo 

Gang gang cockatoo 

Sulphur-crested cockatoo 

Long-billed corella 

Qalah 

King parrot 

Crimson rosella 

Eastern rosella 

Red-rumped parrot 

Elegant parrot 

Blue-winged parrot 

Orange-bellied parrot 

Budgerygah 

Ground parrot 

X X 

X X 

X X 

X 

X X 

X X 

X X X 

X X X X 

X 

X 

X 

X X 

X 

X 

X X 

X X X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
Hole 

Kola 

Hole 

Hole 

Hole 

Hole 

Hole 

Hole 

Hole 

In 

In 

In 

In 

In 

In 

In 

In 

In 

traa 

troa 

tree 

tree, bank 

tree 

tree 

tree 

tree 

tree 

Hole In tree, stump 

Hole In tY-ee 

Ground 

Nectar, flowers, fruit 

Nectar , fruit, berries 

Nectar, fruit, berries 

Nectar, fruit, berries 

Nectar, flowers 

Seeds, insects 

Seeds 

Seeds, roots 

Seeds, roots 

Seeds 

Seeds, fruits, berries 

Seeds, fruit, berries 

Seeds, berries 

Seeds 

Seeds 

Seeda 

Seeds 

Seeds 

Seeda 

Pallid cuckoo 
Fan-tailed cuckoo 
Horsfleld bronze cuckoo 
Garden bronze cuckoo 

X 

X X 

X X 

Insects 

Insects 

Insects 

Insects 
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COMMON NAME HABITAT BREEDS IN 
STUDY AREA 

NEST LOCATION POODS 

1 2 3 1 5 6 7 9 9 10 
SI: H SC b- O 
M o M o s; 

Crested penguin 

Little penguin 

X X 

X X Ground and burrows 

Cephalopods, crustaceans 

Pish, cephalopods 

Wandering albatross 

Black browed albatross 

White-capped albatross 

Giant petrel 

Cape petriil 

Medium-billed prion 

Dove prion 

Thln-bllled prion 

Fairy prion 

Grey petrel 

Short-tailed shearwater 

Fluttering shearwater 

Black cormorant 

Little black cormorant 

Pied cormorant 

Little pled cormorant 

Black-faced cormorant 

Cephalopods 

Fish, crustaceans 

Pish, crustaceans 

X 

X 

X 
X 
X 

X X 

X 

X X 

Burrows and under rocks 

Fish, cephalopods 

Pish, crustaceans 

Crustaceans 

Cephalopods, crustaceans 

Cephalopods, crustaceans 

Crustaceans 

Fish, cephalopods 

Fish, crustaceans 

Fish, crustaceans 

White-faced storm petrel 

Diving petrel 

Australian pelican 

Australian gannet 

Darter 

X 

X X 

X 

X 

X 

X 

X 

X 

X 

X 

Burrows 

Ground 

Crustaceans 

Crustaceans 

Pish, crustaceans 

Pish 

Pish 

Rock ledges, tree branches 

Tree branches 

Tree branches 

Rock ledges 

Pish, crustaceans 

Fish, crustaceans 

Aquatic anlmala 

Pish, crustaceans 

Pish 

Little grebe 

Hoary-headed grebe 

Great-crested grebe 

Floats on water 

Floats on water 

Floats on water 

Aquatic animals and plants 

Aquatic animals and plants 

Aquatic animals and plants 

White-necked heron 

White-faced heron 

Cattle egret 

White egret 

Little egret 

Plumed egret 

Nankeen night heron 

Brown bittern 

Tree branches 

Tree branches 

Tree branches 

Emergent aquatic vegetation 

Variety of animals 

Variety of animals 

Insects, aquatic animals 

Aquatic anlmala 

Aquatic anlmala 

Aquatic animals 

Aquatic animals 

Aquatic animals 



287 

B. MAMMAL ABUNDANCE, DISTRIBUTION, FOOD, HOME 
RANGE, NEST SITES, AND SPECIMENS COLLECTED 

Tachyglossus a c u l e a t u s (echidna) 
Abundance & distribution: Although not commonly observed, this species is apparen­
tly fairly widespread and common. Most documented observations are from the larger 
southern blocks of Crown land. 
Habitat preference: Echidnas occur In all major terrestrial habitat types with the 
possible exception of intensive and extensive farming areas. Ants and termites 
form the bulk of their diet, and wherever these are found echidnas can be expected. 
Echidnas often travel long distances in search of food, but if food is plentiful 
they tend to be rather sedentary. 
Most recent specimen: I967 (NMV. C76OI); observed In 197^ PWD surveys. 

Ornithorhynchus a n a t i n u s (platypus) 
Abundance & distribution: Platypuses are probably common and widespread in south­
ern districts, although there are few documented records. 
Habitat preference: The platypus requires water all year round, preferably streams 
and "fresh-water" lakes with muddy substrates. River and lake margins must have 
friable soils for the construction of burrows. The close proximity of burrows to 
the ground surface, usually less than 0.3 metres and occasionally as little as 0.1 
metres of less, renders them particularly susceptible to being caved In, particu­
larly when heavy animals such as cattle are allowed to graze close to the water's 
edge. 
Most recent specimen: Recorded in 197^ PWD surveys, 

Dasyurus macula tus (tiger cat) 
Abundance & distribution: This species is uncommon and rarely observed. It is 
apparently restricted to the southern and central public land areas of the Otway 
Range and Cape Otway, although some specimens are recorded from the study area 
adjacent to Mount Eccles in the extreme west. East Gippsland and the Otway Range 
constitute the two areas considered vital for the conservation of this species in 
Victoria. 
Habitat preference: No obvious habitat preferences have been determined. It is a 
carnivorous species and is unlikely to be restricted by lack of food, particularly 
in an area as rich in small animal life as the Otway Range. Throughout most of its 
range in the study area, conditions are wet and the vegetation is dense. Their 



stronghold is thought to be the mountain ash forests of the central Otway Range. 
Most recent specimen: 1973 (PWD. 9029). 

Dasyurus v i v e r r i n u s (quoll) 
In the early part of this century quolls were common throughout most of Victoria. 
In the 1930s David Pleay caught several animals in the stony rises near Lake 
Corangamite and at that time considered them far more common than their larger rel­
ative, the tiger cat. Since the 1930s, quolls have suffered a drastic reduction in 
numbers throughout Victoria and the last specimen was taken near Melbourne in the 
1950s. Although they are now very rare and perhaps extinct, there is a chance that 
they still occur in the Corangamite area. 

Antechinus s t u a r t i i (brown antechinus) 
Abundance & distribution: This species is common and widespread throughout the 
southern half of the study area, but no records exist from farmlands in the north. 
Habitat preference; Woodland and forest communities are the favoured habitats of 
this species. It is small and insectivorous, and forages in the leaf litter and 
around the bases of trees. It is rarely found In coastal heaths; this habitat 
lacks large understorey plants and trees. The only tree community in which brown 
antechinus was not recorded wag the manna gum forest of the stony rises near Lake 
Corangamite. In that area its rarity may be related to the unusual abundance of 
its large relative, Swainson's antechinus. 
Most recent specimen: 197^ (NMV. Cll6^5). 

Antheahinus s w a i n s o n i i (Swainson's antechinus) 
Abundance & distribution: This species is generally uncommon, but it is widespread 
in southern and central areas. 
Habitat preference: It is Insectivorous, and characteristically forages in moist 
litter and humus. It is usually found in the wetter plant communities such as 
mountain ash and messmate forests and heathland swamps. Dense ground cover Is a 
consistent feature of its range. Various populations of this species in the Cor­
angamite area exhibit a high degree of morphological variability. Large dark ani­
mals inhabit wet open forests of the central Otway Range but the species is smaller 
and a lighter shade of brown in the woodlands of the stony rises. 
Most recent specimen: 197^ (NMV. C11620), 

Antechinus minimus (swamp antechinus) 
Abundance & distribution: In 1963* the recorded distribution of this mammal on the 
Australian mainland was only one locality in Victoria and a few in South Australia. 
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Its recorded distribution has since been extended and now Includes five separate 
Victorian localities on the western side of Cape Otway. It is probably common, but 
its distribution is restricted to a coastal strip that probably extends along the 
entire Corangamite study area. 
Habitat preference: Swamp antechinus are only found along the coastal scarp. They 
inhabit tussock grasslands on sand dunes, and shrubs and grasses that grow on the 
cliffs and coastal escarpments. Its preference for this type of habitat is specif­
ic. It has not been recorded in any other type on the Australian mainland. 
Most recent specimen: 197^ (PWD. 9836). 

Sminthopsis c r a s s i o u a d a t a (fat-tailed dunnart) 
Abundance & distribution: This species Is uncommon but widespread throughout the 
northern and central plains. 
Habitat preference: Grassland and grassy woodland are the two major vegetation 
forms occupied. In the study area these forms are only represented on farmland. 
The fat-tailed dunnart is suited to farmland conditions and apparently survives as 
long as some rocks or logs are left lying about for use as shelter. 
Most recent specimen: 1969 (NMV. C9082). 

Sminthopsis leucopus (white-footed dunnart) 
Abundance & distribution: This species is uncommon and has an unusual distribution 
that is essentially coastal but intrudes inland to the north of, but not including, 
the Otway Range. 
Habitat preference: It has been recorded from a variety of areas, but all have a 
vegetation type that Includes a heath-like ground cover, often on sandy soils. 
These vegetation types range from the low coastal heath such as at Moonlight Head 
to the Inland open forests like those found In the Jancourt State Forest. White-
footed dunnarts have not been found in the dense wet open forest II of the central 
Otway Range. 
Most recent specimen: 197^ (NMV. Cll6^6). 

Isoodon obesu lus (short-nosed bandicoot) 
Abundance & distribution: This species is common and fairly widespread in the 
southern half of the study area. It has a distribution similar to but slightly 
more extensive than that of the white-footed dunnart. 
Habitat preference: Most vegetation types occupied by short-nosed bandicoots have 
a heath-like shrub cover. The habitat is similar to that described for the white-
footed dunnart and includes coastal heath and both coastal and Inland heath wood­
lands. This species is generally not found in dry open forest II or wet open 
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forest II typified by the vegetation of the central Otway Range. 
Most recent specimen: 197^ (FWD. 9525). 

P e r a m e l e s n a s u t a (long-nosed bandicoot) 
Abundance & distribution: This species Is uncommon but fairly widespread in south­
ern districts. Its distribution includes the Otway Range, Jancourt Forest, and 
Ecklln South. The Victorian distribution of this species is divided into two 
areas: the larger includes the eastern highlands and East Gippsland, but the other 
is almost totally within the Corangamite study area. 
Habitat preference: The long-nosed bandicoot is generally associated with wet open 
forest II of the type found in the central Otway Range. It also occurs in moist, 
heathy forests of south-western districts, where it is sympatric with the short-
nosed bandicoot. It is difficult to pinpoint specific habitat requirements for the 
species. 
Most recent specimen: 197^ (NMV, C11657). 

P e r a m e l e s g u n n i i (Gunn's bandicoot) 
Abundance & distribution: This species is rare and at present is restricted to the 
western extremeties of the study area. Its Victorian distribution is now restrict­
ed to a relatively small area centred on Hamilton, although historical records show 
that it once occurred throughout the western plains. 
Habitat preference: Gunn's bandicoot occurs in open grassland and grassy woodland. 
These conditions are now only represented in farmland and roadside reserves. If 
the species is to survive in Victoria, co-operation by townspeople in Hamilton and 
relevant landholders in western Victoria must be obtained. 
Most recent specimen: 196I (NMV. C3032). 

Macropus g i g a n t e u s (eastern grey kangaroo) 
Abundance & distribution: This species is common and widespread, particularly in 
southern and central districts. Hunting pressures are probably responsible for 
removing eastern grey kangaroos from the small isolated areas of bush remaining in 
northern areas. 
Habitat preference: They are generally associated with open forms of vegetation 
such as grassland, grassy woodland, and heathy woodland and dry open forest II. 
They are usually not found in the wet open forest II of the central Otway Range. 
Most recent specimen: 1973 (FWD. 866^). Observed in 197^ PWD surveys. 

Macropus r u f o g r i s e u s (red-necked wallaby) 
Abundance & distribution: This species Is uncommon but reasonably widespread in 
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southern districts. Observations are recorded for Grey River, Barwon Downs, Moon­
light Head, and Forrest. 
Habitat preference: Red-necked wallabies are found in heathy woodland and some dry 
open forest II, both along the coastal fringe and Inland to the north of the Otway 
Range. They do not occur in the wet open forests of the central Otway Range. This 
species is not well known in Victoria and precise habitat preferences have as yet 
not been determined. 
Most recent specimen: No specimens have been collected. They were observed in 
197^ PWD surveys. 

Wallabia b i c o l o r (black wallaby: swamp wallaby) 
Abundance & distribution: This species is common and widespread throughout much of 
the study area. It does not occur in the north-west. 
Habitat preference: Nearly all vegetation that contains shrubs supports black wal­
labies. They occur throughout the major areas of native vegetation in the study 
area. Open farmland and grassy woodland are the only vegetation types In which 
they were not found. In dense heath and heathy woodland, they coexist with red­
necked wallabies. 
Most recent specimen: 1973 (PWD. 7921). Observed in 197^ FWD surveys. 

Potorous t r i d a c t y l u s (potoroo) 
Abundance & distribution: This species is uncommon but widespread In the southern 
half of the study area. 
Habitat preference: Potoroos' habitat has a dense heath or heath-like shrub under­
storey cover. Coastal heathy woodland, and Inland, moist, heathy forests all con­
tain populations. The ecology of potoroos is currently the subject of a research 
project being carried out at Narlngal by Mr. J. Seebeck of the FWD. 
Most recent specimen: 1973 (FWD 9082). Recorded In 197^ PWD surveys. 

Vombatus u r s i n u s (wombat) 
There has been no conclusive evidence to show that wombats still occur in the study 
area. Historical records show that they once had a wide range through the northern 
and central plains, but do not indicate that they occurred in the apparently ideal 
conditions of the central Otway Range. The last specimen collected was In 1912 at 
Port Fairy. 

P h a s c o l a r c t o s c i n e r e u s (koala) 
Abundance & distribution: This species is uncommon and restricted. As far as is 
known, the koalas now resident in the Corangamite area originate from the release 
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of 1,029 animals over a period between 19^5 and 1973. They were released at two 
localities: in the stony rises near Pombornelt, and the Grey River in the Otway 
Range. These two localities are still the focal points of the koala distribution 
in the study area. 
Habitat preference: This species in southern Victoria is normally restricted to 
particular low woodlands because of its dietary needs. In the Corangamite area low 
woodlands of manna gum were once extensive to the north of the Otway Range and at 
Cape Otway. Other suitable feed trees form a major proportion of the woodlands and 
forests. This may lead to the koala's range eventually extending throughout the 
area. 
Most recent specimen: 1962 (FWD. KI50). 

T r i c h o s u r u s v u l p e c u l a (brush-tailed possum) 
Abundance & distribution: This species is common and probably the most widespread 
mammal (excluding bats) found in the study area. It occurs In all areas. 
Habitat preference This possum is usually found In woodland and forest, although 
it has become adapted to living in farm areas and along roadside reserves. It does 
not occur in the wet open forests of the central Otway Range or the dry open forest 
and woodlands. 
Most recent specimen: 1973 (FWD 9009). 

Pseudoche i rus p e r e g r i n u s (common ring-tailed possum) 
Abundance & distribution: This species Is common and widespread in the southern 
half of the study area. 
Habitat preference: This possum is usually found In vegetation that has a dense 
overlapping canopy cover like the coastal messmate forests and/or a dense, tall 
shrub understorey such as that which occurs In the wet open forest II. These 
conditions are common In most of the woodlands and forests in the study area. The 
exceptions are grassy woodland and those forests in the stony rises near Lake Cor­
angamite. 
Most recent specimen: 1972 (FWD 84l7). Recorded in 197^ FWD surveys. 

P e t a u r u s b r e v i c e p s (sugar glider) 
Abundance & distribution: Sugar gliders are uncommon but widespread in the south­
ern half of the study area. 
Habitat preference: This species Is probably found throughout all woodlands and 
forests. It appears to attain maximum population density in the drier woodland 
areas like those on the foothills of the Otway Range. 
Most recent specimen: 1973 (NMV. C11468). Recorded in 197^ FWD surveys. 
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Petaurus a u s t r a l i s (yellow-bellied glider) 
Abundance & distribution: This species Is fairly rare and restricted. All docu­
mented records for the study area are from the tip of Cape Otway. 
Habitat preference: This glider has an unusual distribution and its habitat re­
quirements are difficult to define. Where it occurs elsewhere in Victoria, it is 
largely found In coastal areas and prefers wet open forest II of manna gum, south­
ern blue gum, and messmate, but tends to avoid the tall mountain ash forests. It 
is wide-ranging, and large areas are probably necessary to ensure its survival. 
Most recent specimen: 196̂ 1 (NMV. C5777). Recorded in 197^ PWD surveys. 

Acrobates pygmaeus (feather-tailed glider) 
Abundance & distribution: This species is probably fairly common and widespread In 
southern and central districts. 
Habitat preference: It inhabits all native woodland and forest communities. 
Most recent specimen: 1968 (NMV. C7931). 

C e r c a r t e t u s nanus (eastern pygmy possum) 
Its status In the study area is uncertain. No specimens exist In either the Nat­
ional Museum or the Fisheries and Wildlife Division collections and there are no doC' 
umented sightings. There is a report that a specimen was caught and filmed on a 
property at Narlngal East. The difficulty in determining the extent of distribut­
ion prevents meaningful discussion of its habitat preferences in the study area. 

Lepus europaeus (hare) 
Abundance & distribution: Hares are common and widespread in northern districts. 
Habitat preference: It is only found in grassland on the northern basalt plains 
and requires patches of dense grass for breeding. 
Most recent specimen: None recorded. 

Oryotolagus oun icu lus (rabbit) 
Abundance & distribution: This species is common and widespread. 
Habitat preference: All habitats, with the exception of the aquatic and the undis­
turbed wet open forests, are occupied. Disused farmland and savannah woodland pro­
vide the most ideal conditions for rabbits. 
Most recent specimen: Observed in 197^ FWD surveys. 

Rat tus f u s c i p e s (bush rat) 
Abundance & distribution: This species is common and widespread through southern 
and central districts. It is the most common ground mammal in the study area. 
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Habitat preference: Bush rats are found throughout the woodland and forests of the 
study area. The only areas in which they were not found were low heaths, burned 
heaths, and coastal grassland. Their habitat re-requlslte appears to be a moist, 
well-developed shrub layer beneath dominant trees or tall shrubs. 
Most recent specimen: 197^ (NMV. C11633). 

Rat tu s r a t t u s (black rat) 
Abundance & distribution: This is a European species that has been Introduced to 
Australia. In the study area it is uncommon and restricted. 
Habitat preference: The black rat shows a distinct preference for the detritus left 
by human habitation and is never found far from towns, farms, or rubbish tips. 
Most recent specimen: I967 (NMV. C7339.) 

Rat tu s l u t r e o l u s (swamp rat) 
Abundance & distribution: This species is common and reasonably widespread in the 
southern half of the study area. 
Habitat preference: Swamp rats Inhabit all the different forms of heath and the 
grasslands along the coast of the study area. The heath forms vary, from low open 
heath like that found at Moonlight Head to the tall dense heaths found beneath 
messmate forest in the Jancourt Forest area. 
Most recent specimen: 197^ (PWD. 9521). 

Rat tus norveg icus (sewer rat) 
Abundance & distribution: This species is probably uncommon and restricted. It is 
not represented by specimens actually taken in the study area, but It almost cert­
ainly does occur In some parts. 
Habitat preference: This rat is usually restricted to towns and water-courses. 

Pseudomys fumeus (smokey mouse) 
This species is represented by two specimens, which were collected at Turton's Pass 
and Beech Forest in 1933 and 1937 respectively. The 1933 record was the first 
known, and constitutes the type specimen of the species. Turton's Pass is thus 
the type locality. No other specimens have been collected from the Corangamite 
study area, although the species has been recorded in several other localities 
throughout the State. The smokey mouse is one of Victoria's two endemic mammals. 

Mus musculus (house mouse) 
Abundance & distribution: House mice are locally common and fairly widespread, 
particularly in the northern section. This species was Introduced from Europe. 
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Habitat preference: Farmland and townships are the favoured areas, although house-
mice do occur in some natural bushland. Grassy forest and woodland such as at the 
stony rises are suitable. Overgrown farmland, disturbed roadside fringes, or human 
detritus in any vegetation area are sufficient to enable a population to exist. 
Most recent specimen: 1974 (FWD 9517). 

Mastacomys fuscus (broad-toothed rat) 
Abundance & distribution: This species is rare and its distribution is restricted 
to the central Otway Range and Cape Otway. 
Habitat preference: It is difficult to define its precise habitat requirements. 
It occurs in a wide range of vegetation types, including mountain ash forest, the 
moist, fern gullies in the dry open forest II, low heaths along the coast, and the 
tussock grasses and low shrubs on the coastal scarp. The Otways population is iso­
lated from its main area of distribution, which is in the eastern highlands, and a 
separate sub-species has been established to describe it. 
Most recent specimen: 197^ (NMV. CII656). 

Hydromys c h r y s o g a s t e r (eastern water rat) 
Abundance & distribution: This species is locally common and widespread. 
Habitat preference: It is a semi-aquatic species and lives in sheltered coastal 
areas, estuaries, rivers, and mountain streams. There are no documented records 
from the inland saline lakes in the study area. 
Most recent specimen: 1973 (FWD. 9103). 

Vulpes vu lpes (fox) 
Abundance & distribution: Foxes are common and widespread. 
Habitat preference: All major terrestrial habitats are occupied. Poxes are most 
common on farmland. 
Most recent specimen: Observed in 197^ FWD surveys. 

F e l i s c a t us (cat) 
Abundance & distribution: Feral cats are common and widespread in most areas. 
Habitat preference: All major terrestrial habitats are occupied. 
Most recent specimen: Observed in 197^ FWD surveys. 

A r c t o c e p h a l u s p u s i l l u s (Australian fur seal) 
This species is common and widespread in offshore waters along the entire Coranga­
mite coastline. A total population of about 5,000 individuals breeds on Lady Julia 
Percy Island, which is off Port Fairy. 

384/76-22 
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Chi rop te ra (bats) 
The ten bat species listed probably occur In the Corangamite area, but several 
others may be recorded in the future. One of the ten, the grey-headed fruit bat, 
is a large fruit-eating species that occasionally visits the southern parts of 
Victoria in autumn. It is not a resident, and the area as a whole probably has 
little significance for its long-term survival. 
The other nine bats are small insectivorous species that are probably resident 
throughout most of the year, although some, like the bent-winged bat, undergo limi­
ted latitudinal migrations. The small bats can be divided into two broad categor­
ies according to their roosting habits. One species, the bent-winged bat, is 
exclusively a cave-dwelling animal, which roosts in large colonies. There is one 
notable bat cave in the study area at Port Fairy. The other eight primarily roost 
in hollows of trees, although some, like the little bat, also roost in caves. 
Little is known of the biology of the small bat species and it is difficult even to 
give generalizations on habitat preferences. The common species, such as little 
bats, Gould's wattle bats, and lesser long-eared bats, appear to be widely spread 
through all woodland and forest communities. White-striped bats have been record­
ed in a variety of woodland and forest types. Of the other species, we can only 
say that they probably occur in the area but under what conditions is not known. 
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C. REPTILE ABUNDANCE, DISTRIBUTION, ACTIVITY, 
HOME RANGE, AND SPECIMENS COLLECTED 

Amphibo lu rus b a r b a t u s (bearded dragon) 
Zoogeographic affinity: Eyrean and warm temperate Bassian. 
Abundance & distribution: The only documented record is of a specimen 7.2 km west 
of Port Fairy, which is on the western limit of the study area. Probably uncommon 
and restricted. 
Activity: Diurnal, hellothermlc, and an egg-layer. 
Habitat: Near Port Fairy; habitat for this species is grass on sand dunes. 
Last specimen recorded: Observed 1966 (P. A. Rawllnson). 

Amphibo lu rus m u r i c a t u s (tree dragon) 
Zoogeographic affinity: Warm temperate Bassian. 
Abundance & distribution: Uncommon but probably widespread. 
Activity: Diurnal, hellothermlc and an egg layer. 
Habitat: Always associated with trees and usually with an open habitat such as 
grassy woodland or open heathy woodland. 
Last specimen recorded: 1923 (NMV D 1522). 

P h y l l o d a c t y l u s marmora tus (marbled gecko) 
Zoogeographic affinity; Eyrean and warm temperate Bassian. 
Abundance & distribution: Rare but probably widespread in the north-eastern 
plains. 
Activity: Nocturnal, thlgmothermic, and an egg-layer. 
Habitat: Usually found under the bark of large trees or in logs and rubble In 
grassy woodland or grassland on the volcanic plains. 
Last specimen recorded: 1907 (NMV DI619). 

Delma impar (spinlfex lizard) 
Zoogeographic affinity: Eyrean and warm temperate Bassian. 
Abundance & distribution: Rare but widespread through the northern volcanic 
plains. 
Activity: Nocturnal, thlgmothermic, and an egg-layer. 
Habitat: It occurs in the grasslands of the volcanic plains but it requires ade­
quate shelter such as logs and rocks. 
Last specimen recorded: 1963 (NMV D15^^1). 
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Anot is maccoyi (McCoy's skink) 
Zoogeographic affinity: Cool temperate Bassian. 
Abundance & distribution; Common but restricted to the central Otway Range. 
Activity: Diurnal, thlgmothermic, and developed young hatch soon after eggs are 
layed (ovovlviparous). 
Habitat: Restricted to wet open forest II and some of the moist forms of dry open 
forest. It forages deep in moist litter. 
Last specimen recorded: 1970 (NMV D17572). 

Leiolopisma e n t r e c a s t e a u x i (grass skink) 
Zoogeographic affinity: Cool temperate Bassian. 
Abundance & distribution: Common and widespread. 
Activity: Diurnal, hellothermlc, and bears live young. 
Habitat: Essentially a grassland species in the study area, it has been recorded in 
grassland on the volcanic plains and the coastal tussock grasslands and shrublands. 
Last specimen recorded: 1970 (NMV D33290). 

Leiolopisma g u i c h e n o t i (garden skink) 
Zoogeographic affinity: Warm temperate and cool temperate Bassian, 
Abundance & distribution: Common and widespread. 
Activity: Diurnal, hellothermlc, and an egg-layer. 
Habitat; It occupies most forest and woodland communities, although in dense vege­
tation (such as wet forests) where sunlight penetration is too low, it Is restric­
ted to clearings. They Inhabit areas where logs and litter are plentiful. 
Last specimen recorded; 1973 (NMV D33393). 

Leiolopisma mus t e l i na (weasel skink) 
Zoogeographic affinity: Warm temperate and cool temperate Bassian. 
Abundance & distribution: Uncommon and restricted to the central Otway Range. 
Activity: Diurnal, thlgmothermic, and an egg-layer. 
Habitat: Restricted to the bark and rubble of wet open forests. 
Last specimen recorded: 1970 (NMV D17570). 

Leiolopisma t r i l i n e a t a (three lined skink) 
Zoogeographic affinity: Warm temperate and cool temperate Bassian. 
Abundance & distribution: Uncommon but widespread. 
Activity: Diurnal, hellothermlc, and an egg-layer. 
Habitat: Grassland such as on the volcanic plains and around coastal fringes. 
Last specimen recorded: 1973 (NMV C33391). 



299 

L e i o l o p i s m a s p . nov . (formerly referred to as L. weeksae ) 
Zoogeographic affinity: Cool temperate and cold temperate Bassian. 
Abundance & distribution: Common but restricted to the central Otway Range. 
Activity: Diurnal, hellothermlc and bears live young. 
Habitat: This species inhabits open areas of wet open forest II and is a marginal 
inhabitant of dry open forest II. 
Last specimen recorded: 197I (NMV Dl8022) 

L e r i s t a b o u g a i n v i l l i i (Bougainville's skink) 
Zoogeographic affinity: Eyrean and warm temperate Bassian. 
Abundance & distribution: Rare but possibly widespread in northern districts. 
Activity: Diurnal, thlgmothermic, and bears live young. 
Habitat: This species Inhabits areas with loose well-drained soil. It occurs in 
grasslands on the volcanic plains and in woodlands on the stony rises. 
Last specimen recorded: 1970 (NMV D14777). 

Pseudomoia s p e n c e r i (Spencer's skink) 
Zoogeographic affinity: Cool temperate and cold temperate Bassian. 
Abundance & distribution: Uncommon and restricted to the central Otway Range. 
Activity: Diurnal, hellothermlc, and bears live young. 
Habitat: This species inhabits wet open forest II and some types of dry open 
forest II. It utilizes tall dead trees and fallen logs. 
Last specimen recorded: 1971 (NMV DI8021). 

Sphenomorphus tympanum (water skink) 
Zoogeographic affinity: Cool temperate and cold temperate Bassian. 
Abundance & distribution: Common and widespread in the southern half of the study 
area. 
Activity; Diurnal, hellothermlc, and bears live young. 
Habitat: This species is generally associated with water although need not always 
be near to water. It usually occurs in clearings near streams in both wet and dry 
open forest II. 
Last specimen recorded: 1969 (NMV D36309). 

E g e r n i a l u c t u o s a (mourning skink) 
Zoogeographic affinity: Warm temperate Bassian. 
Abundance & distribution: Uncommon but widespread. 
Activity: Diurnal, hellothermlc, and bears live young. 
Habitat: This species is generally associated with open habitats such as heath. 
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coastal scrub, and the grasslands on the volcanic plains. It often shelters under 
rocks. 

T i l i q u a n i g r o l u t e a (southern blue tongue) 
Zoogeographic affinity: Cool temperate Bassian. 
Abundance & distribution: Very common and widespread in southern districts. 
Activity: Diurnal, hellothermlc, and bears live young. 
Habitat: Virtually all forests, woodland, heaths, and coast scrubs. The species 
is not found in very dense wet open forest II or wet closed forest. 
Last specimen recorded: 1972 (NMV DI7809). 

T i l i q u a s a i n o o i d e s (common blue tongue) 
Zoogeographic affinity: Eyrean and warm temperate Bassian. 
Abundance & distribution: Common and widespread in northern districts. 
Activity: Diurnal, hellothermlc, and bears live young. 
Habitat: Complements the habitats of T. n i g r o l u t e a . Grassland and grassy woodland 
of the volcanic plains are the chief habitats. 
Last specimen recorded: None in collections. 

A u s t r e l a p s superba (copperhead) 
Zoogeographic affinity; Cool temperate Bassian. 
Abundance & distribution: Uncommon but widespread in southern districts. 
Activity: Diurnal, hellothermlc, and bears live young. 
Habitat: Most moist vegetation types. This snake occurs in wet open forest II, 
some forms of dry open forest II, heathlands, and swamps. It is common near swamps 
and in clearings associated with dense, wet open forest II. 
Last specimen recorded: I969 (NMV D33068). 

Noteohis s c u t a t u s (tiger snake) 
Zoogeographic affinity: Warm temperate and cool temperate Bassian. 
Abundance & distribution: Common and widespread in most districts. 
Activity: Diurnal, hellothermlc, and bears live young. 
Habitat: All habitat types. The species is particularly common near swamps, in 
rocky areas like the stony rises, and in forest clearings. 
Last specimen recorded: 1968 (NMV D13^56). 

Pseudonaja t e x t i l i s (brown snake) 
Zoogeographic affinity: Eyrean and warm temperate Bassian. 
Abundance & distribution: No brown snakes have been recorded from the area but 



301 

they occur in some northern districts, particularly on the volcanic plains. 
Activity: Diurnal, hellothermlc, and an egg-layer. 
Habitat: Either grassland or savannah woodland. 
Last specimen recorded: None recorded. 

Suta f l age l lum (little whip snake) 
Zoogeographic affinity: Warm temperate Bassian. 
Distribution & abundance: Uncommon and restricted to northern districts. 
Activity: Nocturnal, thlgmothermic, and bears live young. 
Habitat: Grasslands on the volcanic plains. The species require- shelter under 
logs or rocks. 
Last specimen recorded: 1964 (NMV D15984). 

Aprasia s t r i o l a t a (pretty snake lizard) 
Zoogeographic affinity: Eyrean and Warm temperate Bassian. 
Distribution and abundance: Rare and restricted. There is only one record from 
the area, at Penshurst in the extreme north-west. 
Activity: Thlgmothermic and an egg layer. 
Habitat: This species burrows through litter and friable soils in dry hot environ­
ments . 
Last specimen recorded: 1974 (NMV 4l6l9). 

E g e r n i a w h i t i i . (White's skink) 
Zoogeographic affinity: Warm temperate Bassian. 
Distribution and abundance: Uncommon but widespread. 
Activity: Diurnal, hellothermlc and bears live young. 
Habitat: This species is generally associated with open habitats such as heath, 
coastal scrub and the grasslands on the volcanic plains. It often shelters under 
rocks. 
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D. FISHES, MOLLUSCS AND CRUSTACEANS 

This appendix contains a list of inland flahes and marine commercial species Including fishes, molluscs, and crustaceans. 

Habitats. The numbers appearing In the columns under 
each of the major aquatic habitat types signify the relative 
Importance of that type to the species, as follows:-

1 - Restricted to this habitat. 

2 - Common in this habitat, but may utilize others, 

3 - Utilizes this habitat, but other habitats are 
more suitable, 

4 " Only occasionally utilizes this habitat. 

A dash Indicates that the species does not normally 
utilize this habitat. A blank space Indicates that 
the degree of utilization of the habitat is uncertain. 

Information on each species percentage contribution by 
weight to the total commercial marine catch for each 
port m 1972-73.was supplied by the Marine Fisheries 
Section, Victorian Fisheries and Wildlife Division. 
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E. AMPHIBIAN ABUNDANCE, DISTRIBUTION, ACTIVITY, 
HOME RANGE, AND SPECIMENS COLLECTED 

Geocrinia v i c t o r i a n a 
Zoogeographic affinity: Southern Bassian. 
Distribution: Restricted to the Otway Range in the study area. 
Abundance: Locally common. 
Habitat: The tadpoles prefer shallow, shaded pools. Adults have been recorded in 
wet open forests. 
Breeding: Eggs are deposited in concealed, moist terrestrial positions that are 
later flooded. From the egg stage to metamorphosis takes 6—8 months. 
Note: This species is restricted to highland areas in the west of the State. Acc­
ording to Llttlejohn & Martin (196^), the isolated Otways component has diverged 
from other populations In some aspects of morphology and breeding behaviour. 

Geocrinia l a e v i s 
Zoogeographic affinity: Southern Bassian. 
Distribution: Restricted to the coastal plains in the west of the study area. In 
Victoria the species is restricted to small areas along the south-west coast and to 
the south of the Grampians. 
Abundance: Common in Warrnambool block and restricted to the west of Heytesbury 
block. 
Habitat: Heath, dry open forest II, and woodland. 
Breeding: Eggs are deposited in batches in small tunnels under moist litter or 
grass In areas that will flood in early winter, or near margins of permanent ponds. 

Limnodynastes d u m e r i l i v a r i e g a t u s and L. d. i n s u l a r i s 
Zoogeographic affinity: Both southern Bassian. 
Distribution: L. d. v a r i e g a t u s mainly occupies an area in the south-east of South 
Australia and In the south-west of Victoria but its range extends along the coast 
to the Otway Range. L. d. i n s u l a r i s occurs mainly in Tasmania and in south-eastern 
Victoria, but its range extends from Geelong to Lorne in western Victoria. 
Abundance: L. d. v a r i e g a t u s : By blocks: Warnambool, common: Chatsworth, Coranga­
mite, Heytesbury, and Carlisle, uncommon; Aire River and Cape Otway, common. 
L. d. i n s u l a r i s : Uncommon. 
Habitat: Temporary and permanent dams, ponds, swamps, and running waters. 
Feeding: Food Includes insects. 
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Breeding: Eggs are laid in a large foamy mass, which floats attached to emergent 
stems in sheltered positions. 

Limnodynastes peroni 
Zoogeographic affinity: Wide-ranging. 
Distribution: Entire study area. 
Abundance: Common. 
Habitat: More-permanent dams, pools, and swamps are utilized as breeding sites. 
Breeding: Eggs are laid in very large foamy masses, which float attached to emer­
gent stems in sheltered positions. 

Limnodynastes t a sman iens i s (southern call race) 
Zoogeographic affinity: Southern Bassian. 
Distribution: Restricted to lowlands in study area. 
Abundance: Common. 
Habitat: Temporary and permanent waters including dams, ponds, and swamps. 
Breeding: Eggs are deposited in a small frothy mass attached to emergent stems in 
still water. Tadpoles are free-swimming. 

Li to r i a aurea raniformis 
Zoogeographic affinity: Wide-ranging. 
Distribution: Lowlands of study area. 
Abundance: Uncommon. 
Habitat: The adults prefer well-vegetated permanent dams, creeks, and rivers. The 
tadpoles prefer shaded open waters. 
Breeding: Larval life spans may extend from 12 to 19 months. Larvae are free-
swimming. 

Li to r i a ewingi 
Zoogeographic affinity: Southern Bassian. 
Distribution: Entire study area. 
Abundance: Common. 
Habitat: Temporary and permanent ponds. 
Feeding: Includes terrestrial insects such as beetles and larval aquatic insects. 
Breeding: Clumps of eggs are wound around submerged stems. 

Li to r i a verreauxi verreauxi 
Zoogeographic affinity: Eastern Bassian. 
Distribution: Restricted to the Salt Creek block and to the east end of the Goran-
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gamite block in the study area. Its main stronghold in Victoria Is in the south­
east of the State. 
Habitat: Temporary and permanent pools. 
Breeding: Clumps of eggs are wound around submerged stems. 

Neobatrachus pic tus 
Zoogeographic affinity: Eyrean. 
Distribution: Warrnambool, Chatsworth, and Heytesbury blocks. 
Abundance: Uncommon. 
Habitat: Most temporary waters. 
Breeding: Eggs are deposited in strands among submerged vegetation. Larvae are 
free-swimming. From the egg stage to metamorphoses takes about k h—7 months, 

Pseudophryne semimarmorata 
Zoogeographic affinity: Southern Bassian. 
Distribution: Extensive along the southern coastline of Victoria but avoids wetter 
areas like the Otway Range. 
Abundance: Common. 
Habitat: The tadpoles prefer shallow shaded pools. 
Breeding: Eggs are laid in small tunnels under litter, in grass, or under logs in 
terrestrial positions that will later be flooded. 

Ranidelia s ign i fe ra 
Zoogeographic affinity: Wide-ranging. 
Distribution: Entire study-area. 
Abundance: Common. 
Habitat: In general, temporary or permanent flowing or still waters are utilized. 
Larvae prefer the bottom regions of shallow waters. 
Feeding; Insects including, dltperan files, are taken. 
Breeding: Eggs are In clumps, or Individually and are either attached to submerged 
vegetation or rest on the substratum. From the egg stage to metamorposls takes 
6—10 weeks. 

Ranidella pa r ins ign i fe ra 
Zoogeographic affinity: Eyrean. 
Distribution: Restricted to eastern portion of the Chatsworth block. 
Habitat: More-permanent flowing or still waters. 
Breeding: Eggs are attached either Individually or In clumps to submerged vegeta­
tion or are deposited on the substratum. 
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APPENDIX 7 

EXPLANATION OF SOIL TERMS 

S o i l h o r i z o n 

A l a y e r o f s o i l m a t e r i a l t h a t l i e s 
a p p r o x i m a t e l y p a r a l l e l t o t h e s u r f a c e 
and d i f f e r s from o t h e r l a y e r s . A p r o ­
f i l e i s a v e r t i c a l s e c t i o n t h r o u g h a l l 
the s o i l h o r i z o n s and e x t e n d s i n t o t h e 
p a r e n t m a t e r i a l . 

Tex tu re 

A measure of the proportions of the 
constituent particles in the soil 
(sand, silt, clay). It is assessed in 
the field on moist samples of the soil 
and may be checked against laboratory 
analysis for the actual proportions 
present. 

The texture grades may be arranged in 
six texture groups as follows: 

1. 

2. 

3. 

h . 

5. 

6. 

The Sands 
sand; 
The Sandy loams -
sandy loam; light 
The Loams - loam; 
silt loam; sandy 
The Clay loams -
sandy clay loam; 
The Light clays -
clay; light clay; 
The Medium-Heavy 
heavy clay. 

sand; loamy sand; clayey 

sandy loam; fine 
sandy clay loam; 
loam, fine sandy; 
clay loam; 
clay loam; fine 
sllty clay loam; 
sandy clay; silt 
light medium clay; 

clays - medium clay; 

Soil structure 

Refers to the combination or arrange­
ment of primary soil particles Into 
secondary particles, or peds, and may 
be graded according to the distinctness, 
cohesion, stability, size, and shape of 
these peds (or to their absence). 

Infiltration rate 

The soils ability to absorb heavy rain; 
it depends on properties at and below 
the surface (surface crushing, porosity, 
impeding horizons) and on existing 
moisture status of the soil. 

Available water 

Refers to the amount of water that the 
soil can store after drainage In a form 
available to plants. Such stored water 
may prolong plant growth after losses 
due to evapotransplration exceed gains 
from precipitation. 

Air porosity 

The proportion of the soil volume filled 
by air several hours after rain. 

Carbon:nltrogen ratio 

Indicates the amount of available nit­
rogen. Ratios of less than 12 seem to 
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be desirable for the satisfactory 
growth of most crops, and pastures, but 
in virgin soil the ratio often exceeds 
20. 

The cation exchange capacity (C.E.C.) 

A measure of the soils ability to hold 
nutrients in a form available to plants. 
It bears a close relation to the organic 
matter and clay fraction of the soil. 
Ions such as phosphate or calcium can 
be exchanged for other ions in the soil 

and may thus be available for plant 
growth. 

Soil pH 

Its degree of acidity (or alkalinity) -
the higher the pH, the more alkaline in 
the soil. 

Gllgaled 

Refers to calcareous clay soils with a 
local relief of mounds and depressions. 

By Authority; C. H. Rixon, Governmenl Printer, Melbourne 


